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Preface
In the age of digital transformation, the financial industry stands at the forefront of leveraging Big Data to revolutionize the way we understand and interact with financial markets. This book delves into the profound impact of Big Data analytics on finance, offering a comprehensive guide for industry professionals, scholars, and enthusiasts alike. The book explores the vast potential of Big Data in enhancing financial decision-making, risk management, and operational efficiency. It examines how advanced analytics, machine learning, and artificial intelligence are reshaping traditional financial models, enabling institutions to gain unprecedented insights and maintain a competitive edge. The book not only highlights the technological advancements driving change but also addresses the challenges and ethical considerations associated with data-driven finance. With contributions from industry experts and thought leaders, the book serves as an essential resource for anyone seeking to understand and harness the power of Big Data in the financial world. The book embarks on a journey through the dynamic intersection of finance and technology, and discover how Big Data is shaping the future of finance, one data point at a time.
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Abstract
Employee engagement is critical to process effectiveness, particularly in the IT sector where staff members are regularly put to the test by advancing technology and fulfilling business needs. Businesses can benefit greatly from employee engagement through increased employee satisfaction, motivation. Workers that are engaged are more motivated, involvement, effective, and contemporary. This study looks into the connection between employee engagement and process performance in the IT Company. Leadership actions such as effective communication, empowerment, and fostering career development are crucial for promoting engagement and improving performance in the IT industry. This research enhances understanding of how leadership, employee engagement, and productivity are interconnected, providing insights that can guide organizational strategies to enhance workforce effectiveness within IT environment. The article explores the ways in which companies may cultivate a more engaged workforce and highlights important variables that impact employee engagement.
Keywords
Employee engagementLeadershipWork life balanceIT employees
The paper is to determine the engagement of employees by various companies during coronavirus pandemic. Organizations nowadays are constantly developing innovative and effective means to engage the employees during this tough time. This paper is a conceptual paper that is based on various research papers, articles, blogs, online newspapers, and reports of World Health Organization. During this pandemic situation, organizations are evolving many engagement activities like online family engagement practices, virtual learning and development, online team building activities, webinars with industry experts, online conduct weekly alignment sessions, team meet‐ups over video conference for lunch, short online game sessions, virtual challenges and competitions, online courses, appreciation sessions, communication exercises, live sessions for new‐skill training, online counseling sessions, recognition and acknowledgment session, webinars dealing with anxiety and stress, providing online guidance for exercise and meditation, social interactions in a virtual office, classrooms training modules digitally, e‐learning modules, and many more creative learning sessions. Work‐from‐home regime engagement activities are very fruitful for employees as well as for organizations. Those organizations doing these kinds of engagement activities for their employees are learning new skills and developing themselves. Employees are feeling committed to the organization and stay motivated during this tough time of COVID‐19 pandemic.
1 Introduction
The business landscape is undergoing a massive shift these days due to the unrelenting growth of technology and the widespread integration of information technology (IT) structures across industries. In this era of digitization, the efficacy and productivity of IT specialists have become indispensable to organizational success [1]. The information age is essential for optimizing processes, improving workers relations and maintaining a competitive edge in a market that is becoming more global [2]. Therefore, understanding the complex relationship between employee engagement and task performance among IT professionals has become a major focus for academics and leaders in the IT industry. Figure 1 illustrates how employee involvement will boost work performance. The IT staff members will be more inventive and productive, and if they are more involved, they will be acknowledged for their accomplishments.[image: ]
Fig. 1Employee involvement in job performance



In this context, the concept of worker engagement has gained more notoriety as a potential catalyst for improving overall activity performance. Among the many components of employee engagement are job satisfaction, dedication, drive, and a sense of community within the company [2]. This study attempts to explore the intricate relationship between employee engagement and job performance in the IT sector in order to identify the underlying dynamics and implications for IT organisations. Positive insights are those that help workers in IT firms achieve higher levels of productivity, competitive advantage, and overall performance. Additionally, by offering fresh perspectives and guidelines for conducting similar research within the context of the IT department, this study contributes to knowledge on job performance, worker engagement, and their intersection in the educational field. Human resource control experts can use these findings to develop customized HR techniques and policies that cater to the specific needs of IT professionals, fostering a more engaged and content staff.
1.1 Conceptual Framework
All significant elements of employee engagement including career growth, work-life balance, organizational culture, compensation and benefits, leadership, and teamwork covered in this article.
Carrier Growth: Due to the rapid advancements in technology, IT workers now have the opportunity to specialize in a variety of fields, such as cyber security, cloud computing, data analytics, and artificial intelligence. The IT industry offers great potential for career growth and numerous opportunities for people to learn new skills [3]. Figure 2 explains Conceptual framework of IT workers can climb the corporate ladder and take on increasingly responsible roles like chief technology officers, IT managers, and even startup roles through specialization, continued education, and upskilling [4]. The ever-evolving nature of the IT industry ensures that there will always be new challenges and opportunities for career advancement, making it an exciting and promising field for aspiring professionals.[image: ]
Fig. 2Conceptual framework



Work Life Balance: Work-life balance is the capacity of individuals to effectively manage their personal and professional commitments, ensuring that neither side of their lives is neglected or compromised. It has been determined that work-life balance is an essential factor in this study’s explanation of employee engagement and career achievement in the IT sector. Previous research has indicated that employees who maintain a positive work-life balance tend to perform better on the job and are more engaged in their work [5, 6]. Moreover, offering chances for internal advancement can raise staffs engagement even more.
Organizational Culture: The relationship between organizational culture and employee engagement. It examines how different aspects of organizational culture, such as values, norms, and leadership styles, influence employee engagement levels. It discusses how leaders shape and influence organizational culture through their actions, decisions, and behaviors.
Leadership: Managing technological advancements, fostering innovation, and promoting a culture of continuous learning and development are all dependent on strong leadership in the IT industry. Effective IT executives have strong communication, strategic thinking, and problem-solving skills in addition to their technical knowledge [4]. They create a shared vision, motivate and inspire their staff, and provide guidance and support in navigating the quickly changing technology landscape [7]. They encourage a culture of innovation and risk-taking, give employees autonomy, and value teamwork. Modern leadership involves providing ongoing feedback to employees to help them improve their performance. Feedback is constructive, specific. It aimed at supporting the professional development of individuals and teams.
Team Collaboration: Any company’s ability to succeed, but especially the IT sector, depends largely on teamwork. It involves individuals working together to achieve a common goal while using their diverse viewpoints, specialties, and skills to get the greatest results. Effective teamwork fosters open communication, mutual respect, and trust. Teams that collaborate make decisions together, play to each other’s strengths, and work towards common goals [8]. IT companies can encourage cooperation to spur innovation, tap into team intelligence, and quickly adapt to the ever-evolving technical environment. Proactive engagement, idea exchange, and problem-solving are the results.


2 Literature Review
This article examines the variables that affect employee engagement as well as the connection between engagement and total work performance. The findings showed a significant relationship between task performance and worker engagement and identified a number of variables that affect it, including managerial style, organizational commitment, and job satisfaction. High levels of employee engagement have been linked to better work performance among IT professionals, according to research.
Kumar [7]. Creating a Conceptual Framework: A Realistic Approach to Winning Over Employees. This essay examines several perspectives on employee involvement, along with its origins and relationships to the work environment.
The correlation between job performance and employee engagement was also observed to be influenced by psychological capital. The study found that the relationship between employee engagement and job performance was mediated by job satisfaction. This suggests that increased job satisfaction led to increased employee engagement, which in turn produced better job performance [3]. The study suggests that employee engagement had an impact on work performance in organizations with a positive and encouraging culture.

3 Factors Influencing Employee Engagement
A wide range of important elements might have an impact on employee engagement in the IT business. Assignments that are challenging and thought-provoking frequently result in higher levels of engagement. Second, as they contribute to creating a positive work environment and a sense of purpose, supportive leadership and management techniques are crucial. Third, because IT professionals place a high emphasis on lifelong learning, opportunities for skill development and career advancement are critical. Moreover, the elements affecting employee engagement are explained in Fig. 3 [9]. In the end, incentives and acknowledgment for accomplishments, as well as a sense of cohesion and unity within the group or company, all influence long-term employee engagement in the IT industry.[image: ]
Fig. 3Employee engagement-influencing factor



3.1 Work-Life Balance
Achieving work-life balance can be challenging in the IT business. IT workers usually have to handle calls, work under time constraints, and keep up with the quick pace of technological advancements. Maintaining a healthy balance between work and personal commitments is crucial for employee wellbeing. By offering flexible work schedules, encouraging employees to take breaks, and cultivating a culture of time management and stress management, employers can promote work-life balance.

3.2 Job Satisfaction
In the IT industry, job satisfaction significantly depending on a role, corporate culture, work-life balance. High levels of job satisfaction are often expressed by IT professionals that operate in a supportive atmosphere, on projects that align with their interests, and have intellectually demanding jobs [8]. The industry can also be characterized by hard labor, tight deadlines, and a continuous need to pick up new skills. IT workers are often happier in companies that priorities employee well-being and cultivate a healthy workplace culture, which boosts retention and productivity in this fast-paced sector [10].

3.3 Recognition and Rewards
Teams that successfully complete projects can receive awards, as can individuals who demonstrate exceptional creativity, problem-solving skills. Such recognition ultimately contributes to a better work environment and higher levels of job satisfaction because it boosts morale and encourages motivation and a sense of accomplishment [11]. In addition, recognition, whether internal or external, can help an IT professional advance their career by emphasizing their expertise in a field that is changing quickly, making them more marketable to employers, and reaffirming their commitment to delivering high-quality work.

3.4 Technology and Tools
Employers can use employee engagement software such as TINY pulse or Culture Amp to collect feedback, measure employee engagement, and track employee sentiment through surveys and analytics [12]. Ghufran et al. [13] Learning management systems (LMS) like Moodle or Cornerstone on Demand enable IT professionals to access training and development materials, fostering career advancement and participation. Gasification platforms and technologies are also utilized to make work-related tasks more enjoyable and satisfying [14]. In the IT industry, technology-driven solutions are crucial to creating a workforce that is knowledgeable, connected, and engaged.

3.5 Career Growth
Career development is a critical component of employee engagement in the IT industry. IT workers thrive in environments that offer opportunities for skill development, certifications, and clear career routes because they are known for their drive for lifelong learning and development [8]. Organizations that invest in comprehensive career development programmers, such as online course access, mentorship initiatives, and career progression planning, not only enable their IT staff to keep up with rapidly changing technologies, but also demonstrate a commitment to their long-term professional success [4]. This ultimately results in greater productivity, retention rates.

3.6 Existing Frame Work
We shall talk about the “Job Demand-Resource Model” [15];” Self-determination Theory [9]”, and Positive Organizational Behavior, three earlier conceptual models, in this paper. A comprehensive method that integrates the Self-determination Theory (SDT), “Positive Organizational Behavior (POB)”, and “Job Demand-Resource (JD-R) Model” is used to analyze employee engagement and job performance in the IT industry.


4 The Job Demand-Resource (JR-D) Model
The Job Demand-Resource (JR-D) model is a theoretical construct that elucidates the correlation between job performance and employee engagement within the information technology sector. It implies that the needs and resources that employees encounter at work have an impact on how well they perform tasks [16]. Job needs are the physical, mental, and social aspects of a task that call for consistent effort, whereas job sources are the organizational, social, and physical elements that enable employees to realize their goals and satisfy their aspirations [17]. According to the Self-Determination Theory (SDT), relatedness, competence, and autonomy are the three basic needs that propel human motivation. The POB framework emphasizes the positive aspects of work and organizational life, such as resilience, positive emotions, and employee engagement.
Work Requirements: In the field of information technology, job requirements may involve meeting tight deadlines, handling a lot of work, solving challenging challenges, and keeping up with quickly evolving technologies. These demands can have both positive and negative effects [16].
Job Resources: In the IT sector, job resources include things like supportive managers and coworkers, availability of chances for training and growth, autonomy in making decisions, and a happy work atmosphere. By providing people with the support and resources they need to do their jobs well, these tools and resources can increase employee engagement.
Employee Engagement: Within the IT industry, employee engagement refers to the mental and emotional investment made by staff members in their work. Engagement is impacted by the balance between the demands on jobs and resources [18]. While proper resources may promote involvement despite challenging activities, high expectations without enough resources may lead to disengagement.
Job Execution: In the IT industry, factors including work efficiency and productivity, punctuality, and inventive problem-solving abilities are commonly utilized [10]. The JD-R Model states that a healthy balance between job demands and available resources can lead to optimal job performance. While an abundance of resources can lead to complacency, insufficient resources and excessive demands can both cause burnout and subpar performance.

5 Theory of Self-determination
The Self-determination Theory (SDT) is another conceptual framework that can be utilized to understand the relationship between process performance and employee engagement. According to SDT, three basic desires autonomy, competence, and relatedness are what motivate people. “The desire to be in control of one’s personal and professional life is known as autonomy [13]; The need to feel connected to people and a part of a community is referred to as relatedness”. When these three basic needs are met, employee engagement can be observed. Edward Deci and Richard Ryan created the self-determination theory (SDT), a theory of human motivation, in the 1980s [19]. According to SDT, people have three primary psychological needs that relatedness, competence, and autonomy.

6 Positive Conduct in Organizations (POB)
The Positive Organizational Behavior (POB) framework explains how job performance and employee engagement are related [13]. Many benefits, including enhanced job performance, increased productivity, and lower staff turnover, can come from a pleasant workplace. Employee engagement is one of the most crucial POB elements [19]. The POB framework states that positive workplace experiences brought about by employee engagement it can lead to improved job performance. These are just a few of the conceptual frameworks that can be utilized to comprehend how IT workers’ job performance and employee engagement levels relate to one another [8]. Organizations can create plans to enhance job performance and promote staff engagement by comprehending these frameworks [4]. POB framework is one conceptual model that may be utilized to comprehend the relationship between process performance and employee engagement [9]. Positive emotions, resilience, employee engagement are some aspects of work and organizational life that POB specializes in [20].
Data that supports the impact of employee engagement on job performance of it employees:
Some broad details and figures about employee involvement in IT workers based on previous research and publications.
Gallup has released its 2021 State of the Global Workplace Report.
Only 20% of workers worldwide who have IT or tech-related positions are actively involved in their profession. When it comes to involvement, IT workers are the least engaged among all occupational groupings.
Employee Engagement Report (2020) for TINY Pulse:
The total employee engagement score for the IT industry is 7.2 out of 10. IT workers with a defined career path are 2.4 times more likely to be involved than those without one. IT workers with a mentor are 2.2 times more likely to be engaged.
The 2021 Global Human Capital Trends Report by Deloitte:
With 36% of them saying they intend to quit; IT workers are among the most likely to quit in the upcoming year. Just 21% of IT workers think their companies provide a clear path for career advancement.
Temkin Group’s 2018 Employee Engagement Benchmark Study:
Out of the 20 industries examined, IT workers have the second-lowest degree of involvementf the IT workforce, 26% are disengaged and only 37% are highly engaged.
Towers Watson: The return on assets (ROA) of IT organizations with strong staff engagement is 25% higher than that of organizations with poor employee engagement.
IT personnel are more likely to be disengaged than employees in other industries, according to the Society for Human Resource Management’s (SHRM) 2022 Employee Engagement Report. Compared to 27% of employees overall, 36% of IT personnel are disengaged.
IT workers are more likely than workers in other industries to be seeking for a new job, according to the Job vite Talent Trends 2023 survey. Among all employees, 33% are actively seeking a new position; this contrasts with 44% of IT staff members.
Survey Monkey Software
Survey Monkey is Software to measure employee engagement. It helps organizations measure and improve employee satisfaction, feedback, and overall engagement. It offers features like pulse surveys, automated reporting, real-time analytics, and action planning to help companies understand and address employee needs.
Survey monkey with workday software
By combining Workday and Survey Monkey Engage, we analyzed 100 employees’ work performance and employee engagement with metrics like Rewards and Recognition, Job Performance, and work life balance. The results of the study demonstrated a significant positive relationship between work performance and employee engagement. Employees with high levels of engagement, for example, displayed high levels of output, collaboration, and job satisfaction. This implies that, as employee engagement directly affects both overall job performance and organizational success, companies should give priority to developing strategies to increase employee engagement.
A survey of Employee Engagement on Job Performance
According to a CompTIA poll conducted in 2022, engaged IT workers are more likely to be happy in their positions and to recommend their employer to others [21]. The survey participants were asked a series of questions concerning their involvement, productivity, and sense of pride in their work. According to the report, employees who are actively involved in IT are 11% more likely to recommend their company to others and are 13% more likely to be satisfied with their careers. Figure 4 explains Engagement level of Employee in United States [22]. Additionally, engaged IT staff members are 13.9% more likely to meet or surpass their goals and 15% more likely to be effective. The results of the study indicate that employee engagement is critical to IT staff members’ ability to do their tasks. IBM survey from 2021 found that creative and inventive thinking is more common among engaged IT staff members [19]. The poll also found that customer-focused Ness is significantly more common among engaged IT staff members. A survey of IT workers in the IT sector is explained in Fig. 5. The survey’s findings are predicated on a sample of more than 1,000 IT professionals from numerous industries. According to the poll, IT employees that are actively involved are 15.9% more likely to be creative and ground-breaking. Additionally, engaged IT staff members are 14% more likely to be customer-focused.[image: ]
Fig. 4Engagement level of employees in United States [22]


[image: ]
Fig. 5Employee engagement survey in the IT sector



Reference [21]. IT workers that are engaged are more likely to be productive, up to date, and customer-focused. Additionally, they are more likely to be content with their careers and to stay in their firms. In the digital age, IT organizations that can cultivate a highly engaged workforce stand a much better chance of success.
Relationship among Employee engagement and process performance
Worker engagement and process performance are closely tied in the IT quarter. When highly engaged, IT company employees typically perform better on the work at hand. Workers that are more driven, devoted, and passionate about what they do create the finest artwork and are more likely to go above and beyond to complete tasks, all of which boost productivity. Employee engagement levels are displayed in Table 1. Their collaborative efforts and active participation with colleagues also foster an excellent work environment, which enhances job performance even more.

7 Conclusion
In this paper, we examined the nuanced relationship between employee engagement and the work performance of IT staff. Employing a theoretical framework grounded in organizational culture and management, our study has brought attention to the significant influence that employee engagement has on the IT workforce. The elements that affect employee engagement, such as work-life balance, career advancement, and organizational culture, have all been thoroughly reviewed. A survey of employee engagement of IT workers, we have scientifically demonstrated that, in this fast-paced industry, higher levels of engagement are positively connected with improved job performance. IT leaders and companies that wish to stay successful and competitive in a constantly shifting environment as the digital landscape expands must priorities employee engagement as a strategic need. Effective leadership for employee engagement prioritize establishing a nurturing, inclusive, and motivating work environment where employees feel appreciated and valued, inspired, and empowered to achieve their highest potential.
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Abstract
This research aims to review the literature that related to the impact of Value-Added Tax and customs duties on retail supply chains within the clothing industry. However, this paper seeks to understand how these fiscal policies influence supply chain efficiency, cost structures, pricing strategies, and market competitiveness. The research employs a comprehensive literature review and thematic analysis to synthesize existing studies on VAT and customs duties. Data were systematically extracted from academic and industry-specific databases. The literature reveals that VAT and customs duties have multifaceted impacts on the retail supply chains in the clothing industry. VAT's asymmetric incidence often results in inflationary pressures, particularly in price-sensitive markets. Efficient VAT administration enhances compliance and reduces tax evasion, stabilizing the retail market. Customs duties, while protecting local industries, can increase costs and disrupt supply chains if not effectively managed. The study highlights the importance of modernizing customs procedures to streamline operations and reduce compliance costs. Furthermore, the findings underscore the significance of effective policy-making and enforcement in mitigating the adverse effects of these taxes. However, this paper provides valuable insights for policymakers, industry stakeholders, and businesses navigating the complexities of VAT and customs duties in the clothing industry. However, by these fiscal policies, stakeholders can design strategies that promote compliance, operational efficiency, and market stability. The findings also emphasize the need for robust administrative frameworks and strategic policy interventions to foster a resilient and competitive clothing industry. Thus, our future research will be Case Study of Kashtban Trading Company, to explore the effect of customs duties and value-added tax on the clothing industry and retail supply chains in Dubai.
Keywords
Cost StructuresTrade RegulationsFiscal Policies
1 Introduction
The ever-evolving dynamics of the global trade policy environment have brought tax policies to light as an important factor that shapes business decisions and economic activities. VAT and customs duties are particularly significant in supply chains among the various tax mechanisms, because they affect many parts of global business operations. Retail, and the fashion industry in particular has been hit especially hard by these fiscal policies as a result of their complex supply chain networks which also heavily rely on international trade [2, 4, 5, 43]. The VAT imposition has seen an intense debate among the economists and corporate analysts. While some believe that VAT increases the marginal costs of businesses, others suggest that it may improve transparency and efficiency in supply chains (this is not yet consensus,for example, [6, 8, 12]. Impact of VAT on retail supply chain goes much beyond inventory management and pricing strategies for ex-ample, a well-managed VAT can increase the efficiency of tax collection and that may help to put curb on revenue leakage from avoidance [7, 17]. That said, the administrative overhead of implementing a VAT regime cannot be ignored because it would necessitate businesses to keep detailed records and potentially increase their costs [3, 25, 28, 39].
Research on customs duties contribute that they can have both positive and negative double impact in the meaning of: protect own manufacturers but also increase costs or difficulties in logistics system [15, 31]. Within the fashion industry, for instance these customs duties significantly contribute to imports and exports operations they cause an impact on pricing, price substitutes as well as overall market competitiveness [34]. Customs and duty management has to be used efficiently in the supply chain for smuggling suppression [13]. Dubai, one of the global business hubs around the world has its distinguished economic presence owing to strength economy with prime location advantages along with favorable policies towards businesses and commercial activities. The maintenance of a balanced economy and economic development have made the city an important component in international trade discussions around customs and VAT reliefs [29]. One company in the crosshairs of these economic tides and regulatory frameworks is the notable Kashtban Trading Company, one of Dubai's major players within its retail & apparel sector. Therefore, this research aimed to fill the literature gap by concentrating on VAT and customs duties only through retail supply chain in one company under Dubai economic environment. Literature Review. However, Sect. 2 presents the literature review which will guide me in forming hypotheses concerning hypothetical success that customs duties and VAT tax relief would have on retail supply chains and clothing industry. Insights from literature on global value chains, fiscal incidence of taxation and supply chain management are highly relevant in the context of this study [9, 10, 14, 16, 27, 30, 36, 37]. However, the subsequent literature review critically examines existing studies on customs duties and VAT, focusing on their impact on retail supply chains and the clothing industry. It explores the intricate relationship between these fiscal measures and supply chain operations, providing a comprehensive understanding that shapes the paper's hypotheses. Thus, the literature review synthesizes findings, emphasizing the need for further exploration within Dubai's unique economic landscape.
1.1 Customs Duties and Retail Supply Chains
The existing literature on customs duties has drawn a link between regulatory frameworks and supply chain management. Hulstijn et al. [24] provide a comprehensive view from both practice and theory of the overlap between customs procedures and supply chain efficiency. The authors argue that streamlined customs practices can significantly improve the company’s operations by reducing delays among other demoralizing factors. This view complements El-Sholkamy's [15] who studies Dubai’s free zones and highlights the importance of local smuggling regulation and cluster theories. Consequently, Närhi [31] takes a holistic view of the phenomenon and focuses on relations between customs and retail and wholesale companies. The most significant finding is that the customs cargo controlled jointly between countries exhibit relatively higher supply chain efficiency. The rest of the current literature may be grouped with Veenstra [40] concerning international trade, global supply chains, and compliance. The author argues that levies are a critical aspect of operations for supply chains. More recent studies indicate that modern-day supply chains are vulnerable to disruptions caused by external factors. For example, Aday and Aday [1] studied the impact of the Covid-19 pandemic on the food supply chains and found that cargo owners were not prepared to mobilize production systems. The authors suggest the existence of a similar relationship between customs duties and efficiency of such chains. At the same time, Handley et al. [20] explore the effect of a rise in import duties and subsequent export growth reduction. Overall, the existing literature is consistent with the theoretical framework in H1.

1.2 Value-Added Tax and Retail Supply Chains
This perspective is complemented by other authors; e.g., Belitski et al. [8] explore the role of knowledge spillovers that enable massive growth for MNEs, thereby indirectly suggesting that adequate VAT mechanisms are likely to enable such growth among MNEs. On a similar line of reasoning, Crowe and Rawdanowicz [12] frame the risks and opportunities of reshaping global value chains, indicating that extensive tax mechanisms such as VAT are likely to align with the new types of supply chains players. The major problem here, however, is that VAT is associated with a high degree of administrative burden. Fedeli and Giuriato [17] focus on VAT non-compliance in the car market and confirm that businesses are heavily constrained by the requirements of VAT enforcement. This problem is closely related to the complexity of enforcement measures and is addressed by Hoseini [21], who analyses VAT and enforcement measures across various sectors that may include the distribution of goods to the final buyers. The researchers confirm that enforcement measures and mechanisms have a positive effect across all VAT-affected sectors. The authors argue that the implementation of VAT is associated with a significant level of difficulty that may still be reducing tax evasion owing to enhanced VAT compliance. Case in point, Hsu et al. [23] address corporate social responsibility measures and value-added in the supply chain, maintaining that ethical patterns of doing business influenced by VAT regulation have a positive effect on supply formation. The same perspective is further disseminated by Karic [26] who analyses the contribution effect of imported components in the food and retail industries. In terms of the food and retail sectors, interpreted outcomes indicate that tax regulations such as VAT may have a positive effect on the alignment of the supply chain [22]. Therefore, all of the available literature supports hypothesis 2 in thinking that VAT has a positive effect on the formation of the retail supply chain at Kashtban Trading Company, Dubai.

1.3 Customs Duties and the Clothing Industry
The global landscape of international trade is significantly influenced by customs duties, particularly within the clothing industry. Fernández-Stark et al. [18] provide a comprehensive analysis of global value chains in the textile and clothing industry, highlighting the potential positive influence of customs duties in shaping industry dynamics. This perspective is further supported by Prasetia and Irwansyah [34], who examine the implications of an import ban on used clothes in Indonesia, suggesting that customs duties play a key role in regulating the import landscape for clothing products. Djong and Damayanti [13] focus on the roles of customs in dealing with garment smuggling, emphasizing the importance of effective customs policies in safeguarding the integrity of the clothing industry.
This view aligns with Andynar, who assesses the alignment of second-hand clothing import regulations with circular economy objectives, suggesting that customs duties can encourage sustainable practices within the clothing industry. These studies collectively inform Hypothesis 3 (H3), proposing that customs duties positively affect the clothing industry within Kashtban Trading Company in Dubai.

1.4 Value-Added Tax and the Clothing Industry
The relationship between VAT and the clothing industry is a critical area of exploration, given the industry's dependence on intricate supply chain networks. Trenta [38] examines the role of EU taxation for a more sustainable fashion industry, suggesting that well-designed tax systems, including VAT, can positively influence sustainability and overall industry health. Chu et al. [11] provide a nuanced understanding of how industrial linkages influence VAT burdens, hinting at the potential positive effects of VAT on industrial dynamics within the clothing sector. Hammad [19] offers direct insights into the economic ramifications of VAT in the retail trade, supporting the hypothesis that VAT has a positive impact on the clothing industry. Peng et al. [33] add to this perspective by examining VAT reform in services and its impact on enterprise upgrading, suggesting that VAT reforms can be associated with positive outcomes for business operations within the clothing industry. These studies collectively support Hypothesis 4 (H4), proposing that VAT positively affects the clothing industry within Kashtban Trading Company in Dubai.


2 Methodology
This section outlines the approach to a comprehensive literature review, with the aim of synthesizing existing research to understand the current state of knowledge, identify gaps, and suggest areas for future study. However, the literature search was conducted using several academic and industry-specific databases to ensure a broad and inclusive collection of relevant studies. The databases and sources included Google Scholar, Scopus, Web of Science, and Trade and industry reports from organizations such as the World Trade Organization (WTO) and International Trade Centre (ITC). In addition, a set of targeted keywords and phrases were used to retrieve relevant literature. The primary search terms included "Value-Added Tax" AND "clothing industry", "customs duties" AND "retail supply chain", "VAT" AND "retail clothing”, “import taxes" AND "apparel supply chain", "tax impact" AND "fashion industry". In addition, Boolean operators (AND, OR, NOT) were employed to combine these keywords effectively, refine the search, and ensure comprehensive coverage. Studies were included based on some criteria such as published in peer-reviewed journals or credible industry reports, written in English, directly relevant to the impact of VAT and customs duties on the retail supply chain in the clothing industry, published within the last ten years to ensure current relevance, empirical studies, reviews, theoretical papers, and case studies. The exclusion criteria were a non-peer-reviewed articles, Irrelevant to the clothing industry's retail supply chain, duplicate studies.

3 Findings
VAT and customs duties on retail supply chains is multifaceted, influencing pricing, operational efficiency, compliance, and strategic decision-making. The literature reveals that VAT increases are often more effectively passed on to consumers than decreases, creating inflationary pressures particularly impactful in the price-sensitive clothing industry [9]. This inflationary effect can erode consumer purchasing power and alter demand patterns, necessitating retailers to adjust their pricing strategies and profit margins. The asymmetric incidence of VAT suggests that policymakers need to consider the broader economic implications of VAT adjustments, especially in industries where consumer sensitivity to price changes is high. Effective VAT is an imperative for the functioning of markets the effective enforcement mechanisms increase compliance and decrease tax evasion which lead to the stabilization of the retail market as illustrated by Hoseini and Briand [22]. India is a good example of the success that comes from well-functioning administrative GST frameworks, and VAT polices in general, thus, the production efficiency using technology then self-enforcement increases too. Better protection of compliance helps create a level playing field in the market and enables greater government revenue that can be reinvested into community services and infrastructure [35].
Garment smuggling in particular underscored the importance of improving customs duties and enforcement. Banking and Taxation Djong et al. delivered a short case study concerning the extensive effects of smuggling on local tax policies, which handicapped legitimate businesses while providing opportunities for unfair competition in the market. As exemplified by the work of Le et al. efficient customs management [27] can reduce all these negative consequences in a big way that optimizes operations, reduces costs and maintains compliance. The retail clothing industry is also a beneficiary of modernized customs processes that inevitably result in more efficient supply chain performance. As discussed by Handley et al. [20], these factors are rooted in larger economic policies and uncertainties. Handley et al. [20] and Charoenwong et al. Trade Policy & Economic Uncertainty Shocks to Global Supply Chains [10] Increased import tariffs and policy uncertainty may drive shifts in supply chains, including reshoring. That can have big consequences for the clothing industry where there is a massive dependence on global production and just-in-time logistics. Ensuring that there is stability in economic policies will go a long way to keep supply chains running and allow businesses the ability to plan for the medium-long term.
Impacts on the broader economy of VAT and customs duties are not limited to direct cost increase Durongkaveroj [14] and Peng et al. [33] show that VAT policies affect the production and innovation strategic decisions. Overnight, this could be accomplished in several ways: one example is that emphasizing domestic value-added will limit disruptions of global value chains which only supports local industry, not just the fluctuations on international markets. The situation in which VAT reductions change the competitive dynamic in the clothing industry in Kashtban. In addition to tax reduction, research shows that a large proportion of tax reductions are used for enterprise upgrading and innovation. Fernández-Stark et al. [18] indicated that, the challenge of mapping the complexity in global value chains with discussion on implications for technology policy and analysis. In addition, Durongkaveroj [14] and Peng et al. [33] demonstrate that VAT and customs affect the supply chain differently. Low margin operations, in particular are severely impaired and have even led to changes manufacturing/procurement strategies. Given such complexity, policies have to be individualized and address these segments of the supply chain in terms of their characteristics and requirements. Literature provides support to fact that VAT and customs duties have a considerable impact on retail embedded supply chain in the textile industry. To offset these costs, effective implementation and robust enforcement as well as proper policy-making are absolutely necessary.

4 Conclusion
Through the literature review, we synthesize findings from diverse studies, creating a unified theoretical context for hypothesis generation. The key takeaways come from concerns raised about the negative impacts of VAT and tariffs which are addressed through a range of global value chain, tax impacts and supply chain management research [32, 42]. The findings highlight the need for effective implementation, stringent enforcement and smart policy development to further mitigate the impact of VAT/customs duties on the retail supply chain. Policymakers should recognize that the benefits and impacts of these taxes will be more nuanced across different industrial supply chains, ensuring that policies incentivize regulatory compliance and support market efficiency. Our study calls for future research to compare results across regions, identify long-term impacts on the structure of GDP and explore the additional transparency required in the case of small versus large firms; More precise insights into political decisions can then be determined. In the apparel industry, VAT and customs duties greatly influence the direction of retail supply chains. It is therefore crucial to adopt a three-pronged approach to policy making that takes into account the interests of industry stakeholders while addressing systemic economic objectives. The complexity of the clothing industry’s global value chains requires tailored policies for each segment's specific needs, especially low-margin operations. Thus, the next phase of research will include a quantitative survey design, utilizing SEM-PLS4 for detailed data analysis. Limitations and scope of the study will be explicitly defined, providing a clear framework for interpreting and generalizing findings. The study will transparently present results, discuss implications and limitations, and suggest potential avenues for future research, ensuring credibility and validity of the outcomes.
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Abstract
Airfield pavement is a critical element of an airport's infrastructure, designed with high strength to withstand the heavy and repetitive loads of aircraft and environmental factors that can reduce its lifespan. Pavement Condition Index (PCI) is recommended by the American Society for Testing and Materials (ASTM D 5340–20) to assess pavement surface distress and determine the type of Maintenance and Rehabilitation (M&R) needed to extend pavement life. The Federal Aviation Administration (FAA) Advisory Circular (150/5380-6C, Guidelines and Procedures for Maintenance of Airport Pavements, 2014) and the International Civil Aviation Organization (ICAO)’s, (DOC. 9137-AN/898, Part 2 and Part 9, Airports Services Manual, 2002), emphasize the importance of maintaining airfield pavement for aviation safety. M&R requires huge funds and negatively impact on airside capacity, operations, and revenues. Decision-makers use Life Cycle Assessment (LCA) and Life Cycle Cost Analysis (LCCA) as tools to choose the best economic alternative by comparing the Net Present Values (NPV) of several alternatives. The study focuses on rehabilitating a single runway at Beirut Rafic Hariri International Airport (BRHIA) using the LCCA procedures and the AirCost software. It aims to identify the most cost-effective and sustainable approach to runway rehabilitation, considering factors such as construction costs, user costs, maintenance expenses, Daily Revenue Reduction (DRR), and service life. The findings provide valuable insights into optimizing pavement management practices at BRHIA for enhanced infrastructure sustainability and durability.
Keywords
Life cycle cost analysisPCINPVAirport runway rehabilitation
1 Introduction
Runway safety is crucial in aviation, as the majority of accidents occur during landing and takeoff, underscoring the importance of monitoring and maintaining runway surfaces in good condition to prevent accidents.
Airfield pavement is an important component of the airport’s infrastructure; it is constructed with high strength to support the imposed and repetitive loads and environmental factors that shorten its life. Effective Maintenance and Rehabilitation (M&R) of airfield pavement are required to ensure safe operations. Airfield pavement performance is a function of aircraft types, weights, and movements traversing each pavement section. Evaluating a pavement requires determining these parameters based on historical data that are currently accessible. The American Society for Testing and Materials [1] suggests using the Pavement Condition Index (PCI), as shown in Fig. 1, to evaluate the pavement surface distress and identify the type of M&R needed to extend its life. The Airport Cooperative Research Program (ACRP) [2] defines the PCI as a number between 0 and 100. Table 1 outlines the different treatments for each value of PCI.[image: ]
Fig. 1Pavement condition index and rating scale (ASTM D5340-20) [1]

Table 1Airport pavement treatments based on PCI [2]


	PCI rating
	Description
	Preservation treatment

	100–86
	Good–minor distress
	Routine maintenance

	85–71
	Satisfactory–medium/low distress
	Preventive maintenance

	70–56
	Fair–severe distress
	Corrective maintenance/rehabilitation

	55–41
	Poor–low operational problem
	Rehabilitation

	40–26
	Very poor–high operational problem
	Rehabilitation/reconstruction

	25–11
	Serious–operational restriction
	Reconstruction

	10–0
	Fail
	Reconstruction




The Federal Aviation Administration, FAA, recommended in its Advisory Circular (AC No. 150/5320-6G) [3] that when 55 < PCI < 70, as shown in (Fig. 2), the pavement is in fair or poor condition, therefore rehabilitation or reconstruction is required to extend its life. The International Civil Aviation Organization (ICAO) (DOC. 9137-AN/898, Parts 2 and 9 of the Airports Services Manual, and Annex 14, Volume 1, Aerodromes) [4–6] addressed the fact that airfield pavement M&R strategy is necessary for aviation safety to maintain the pavement in good condition and prevent accidents.[image: ]
Fig. 2PCI-pavement age [3]


Over time, the runways’ pavements deteriorate due to heavy use and environmental factors, requiring effective M&R to ensure continuous and safe operations. M&R Actions of airfield pavement require huge funds and have an important environmental impact; pollution and energy conservation are the outcomes of these actions. The airport authorities are interested in selecting the optimal pavement design and rehabilitation strategy considering economic and environmental factors along with performance requirements. According to Applied Research Associates (ARA), Inc. [7], the LCCA is a decision-making tool used by pavement designers and planners to compare and compute the Net Present Value (NPV) of various alternatives using a probabilistic or deterministic approach to identify the most cost-effective pavement strategy. The probabilistic method views each input as a spectrum of values to account for ambiguity and variation, whereas the deterministic approach views all inputs as separate values with no tendency for variation.
Airports are continuously operational, day and night. In order to prevent accidents and ensure safety, the FAA (AC No. 150/5370-2G) [8] and ICAO (Airport Services Manual, Doc. 9137-AN/898 Part 8) [9] have mandated that the airfield pavement rehabilitation zone be blocked off from the active parts of the moving area. The work zone area closure will impact airside capacity and cause operational disruptions [10], causing modifications in flight schedules, delays, and confusion over the effectiveness and performance of the airport, as well as a reduction in airport revenues.
The Federal Aviation Administration (FAA) (Airport Capacity Profiles) [11] defines capacity as the hourly throughput that an airport’s runways can sustain during periods of high demand. The International Civil Aviation Organization (ICAO) defines capacity in Doc. 9882, (Manual on Air Traffic Management System Requirements) [12], as the maximum number of aircraft that can be accommodated within a given period by the air traffic management system. The guidelines prescribed by ICAO (PANS-ATM DOC 4444) [13] specify the minimum separation distance as 5 nautical miles (NM) and the minimum separation time as 2 min for aircraft using the same runway.
The main objective of this paper is to recommend the best rehabilitation strategy for one runway at BRHIA pavement based on the assessment of operation disruption, flight delays, cost-effectiveness, and airport revenue reduction, therefore:	Evaluating alternative approaches to runway pavement rehabilitation, considering several factors such as technical feasibility, cost-effectiveness, and operational impacts.

	Conducting a comprehensive economic analysis to assess the LCCA and benefits associated with each strategy.






2 Structure of the Paper
Introduction, Objectives, Life Cycle Cost Analysis Concept, Case Study, Research Methodology, Findings and Discussion, Results and Interpretation, Conclusion and Future Work, References.

3 Life Cycle Cost Analysis (LCCA) Concept
LCCA is a major component in the pavement type or rehabilitation type selection process undertaken for airport projects (ARA) [7]. Prior to implementing an LCCA approach, a framework starts by evaluating the airfield pavement condition and determining the relative PCI. The framework involves:	Identifying the various areas and sections that need rehabilitation and defining the proposed alternatives

	Determining the analysis period, FAA recommends 40 years analysis period for airports.

	Estimating the discount rate value i which is published in the Office of Management and Budget (OMB) Circular A-94 (Appendix C) [14], with a predominant value that varies between 3 and 5%.

	Computing the NPV for each alternative as defined in FAA (AC No.: 150/5320-6G) [3].
NPV = initial cost + [image: $$\sum_{\text{K}=1}^{\text{n}}\text{Rehab}.\text{cost}[\frac{1}{({1+\text{i})}^{\text{n}}}]$$], where i represents the discount rate and n represents the number of future costs incurred over the analysis period.

	Evaluating and comparing the results to select the most cost-effective option.






4 Beirut Airport Case Study
Beirut Rafic Hariri International Airport (BRHIA) is a prominent international airport in Beirut, as shown in (Fig. 3), located 9 km south of Beirut’s downtown. It consists of three runways built with an open V configuration and paved with concrete; these runways can handle the largest jet planes. The three runways are 45 m wide, and 7.5 m wide of shoulders on each side. The majority of operations at BRHIA occur from North to South, due to its configuration, runway (RWY) 16–34 is assigned for landing and RWY 03-21 is assigned for takeoff as shown in (Fig. 4). BRHIA's strategic location makes it a hub that allows the transfer of cargo and passengers between Asia, Africa, and Europe; this location necessitates continuous airfield pavement upkeep to ensure safety and meet operational standards.[image: ]
Fig. 3Overview of BRHIA

[image: ]
Fig. 4Description of Airside at BRHIA


4.1 Runways Pavement Asset Data and Utilization of BRHI
The runways at BHRIA specific lengths and areas are detailed in Table 2. The direction in which aircraft takeoff and landing is determined by the surface wind speed and direction; at BRHIA, based on the Aeronautical Information Publication (AIP), (RWY 03–21) is assigned for take-off, and (RWY 16–34) and (RWY 17) are assigned for landing. RWY 03–21 and RWY 16–34 use represent 46.6% and 45.63% respectively of total movement.Table 2BRHIA-runways pavement assets DATA


	Zone
	Type of pavement
	Length (m)
	Area (m2)

	West runway (16–34)
	Conc
	3,395
	152,775

	East runway (03–21)
	Conc
	3,800
	171,000

	West runway (17–35)
	AC
	3,250
	146,250





4.2 Pavement Challenges and Defects
RWY 03–21 was constructed in 1997, due to war damage it was rehabilitated and reconstructed in 2006. Currently, this RWY has exceeded its expected service life, resulting in various pavement defects and structural deterioration due to loads and environmental factors that compromise the operational integrity of critical airfield zones. The concrete pavements exhibit signs of distress for approximately 70% of their entire area, including block cracking with noticeable transversal and longitudinal cracking, etc. Based on the documented data at BRHIA, the PCI value for RWY 03–21 stands at 61 and is projected to decrease to 53 in the next two years. These issues pose risks to aircraft maneuverability, necessitating timely intervention to ensure agreement with regulatory requirements and maintain operational continuity. Subsequently, the airport authority plans to carry out the rehabilitation of damaged areas for the selected RWY to reinstate the pavement in excellent condition. In order to maintain the required structural integrity, pavement with a remaining lifespan of <20 years should be repaired. M&R activities can be classified as short-term or long-term; the short-term should be carried out every five years, such as joint sealing, joint repair, minor surface repairs, line marking, FOD removal, strip clearing, and eliminating various hazards, while the long-term should be carried out every five years, such as surface treatments, structural overlays, functional overlays, or reconstruction.

4.3 Landing and Takeoff Movement at BRHIA Airport
Based on BRHIA statistical data from 2011 to May 2019, the depicted statistical data on landing movements are represented in (Fig. 5), and statistical data regarding takeoff movements are represented in (Fig. 6), while the peak hour volume accounts for approximately 8.0% of the daily movement.[image: ]
Fig. 5Landing movement at BRHIA (2011–2019)

[image: ]
Fig. 6Takeoff movement at BRHIA (2011–2019)




5 Research Methodology
This study was conducted on runway 03–21 at Beirut Rafic Hariri International Airport (BRHIA). As per the Aeronautical Information Publication “AIP” of BRHIA, this particular runway is mainly designated for takeoff operations, taking into consideration meteorological conditions like as wind speed, direction, and crosswind. This research contributes to airfield pavement Life Cycle Cost Analysis (LCCA) by assisting in selecting the most feasible option that minimizes the decrease in airside capacity and subsequent loss of airport revenues. The research methodology includes the following:
5.1 Data Collection and Analysis
The methodology integrates quantitative and qualitative data analysis such as statistical data: aircraft movements, traffic volumes, and peak operational periods at BRHIA which are collected from the airport authority records, and analyzed to understand the demand patterns and utilization of the airfield zones.

5.2 Analytical Tools
The AirCost software, built with Microsoft Excel by the Airfield Asphalt Pavement Technology Program “AAPTP” [7], was used in this work to perform the LCCA that enables the evaluation of an economic function by calculating the NPV based on agency costs and user costs. As uncertainties and variations impact the input parameters leading to variations in life cycle costs, it is recommended for airport pavement LCCA to use the probabilistic computation approach (see Fig. 7) to optimize rehabilitation strategies based on reliable historical data and simulated scenarios.[image: ]
Fig. 7Illustration of the probabilistic LCCA Process [7]



5.3 Evaluation Criteria for Each Alternative
The considered evaluation criteria are:	Cost Effectiveness: By conducting the LCCA to compare the total costs and benefits of different rehabilitation approaches over an extended period, and

	Operational Impact: By analyzing the potential disruptions such as flight delays and schedule adjustments resulting from pavement rehabilitation activities.






5.4 Considerations and Guidelines for Pavements Materials
FAA (AC 150/5320-6G, 2021) [3] recommended that the analysis period should be sufficient to reflect long-term cost differences including at least one rehabilitation of each alternative. Therefore, a 40-year analysis period guides the assessment to improve the quality of materials and provide additional properties. Guidelines from the Aeronautical Information Publication (AIP) of BRHIA are referenced to ascertain operational constraints and runway utilization protocols. Guidelines outlined by ICAO standards, particularly in Doc. 4444 [14] and Annex 14 [6] provide essential criteria for pavement management.

5.5 Rehabilitation Alternatives for RWY 03–21
Three alternatives were proposed for the RWY 03–21 rehabilitation:	(1)
Alternative 1: Rehabilitate only one-third of the runway in three phases,

 

	(2)
Alternative 2: Rehabilitate half of the runway in two phases (as shown in Fig. 8),[image: ]
Fig. 8Phases of alternatives (Example: Alternative 2)



 

	(3)
Alternative 3: Rehabilitate the total area of the runway in one phase.

 







6 Findings and Discussion
6.1 Runway Capacity
RWY 03–21 will remain closed to air traffic during the period of work execution according to ICAO and FAA recommendations, therefore, all aircraft are instructed to divert to the other two RWYs. The hourly aircraft volume will differ in its percentage of typical aircraft movement based on the current volume distribution. To estimate the reduction in airport revenues, three scenarios of volume distribution (Vu): 7.7, 7.75, and 7.8% were suggested, as listed in Table 3.Table 3Daily delay & volume distribution (%)


	Scenario
	Volume distribution—Vu (%)
	Hourly volume—PHV (aircraft/hr)
	Daily delay—Nd (aircraft/day)

	1
	7.7
	21.38
	19.25

	2
	7.75
	21.52
	16.15

	3
	7.8
	21.66
	13.00




The peak hourly volume Vpeak and the aircraft daily delay Nd are calculated based on Vu using Eq. (1).[image: $${V}_{peak}=\frac{2*{N}_{Peak }\times {V}_{u}}{31}$$]

 (1)



Aircraft daily delay Nd can be calculated according to the volume distribution using Eq. (2):[image: $${N}_{d}=1.55\times {N}_{Peak}\times (\frac{1}{{V}_{u}}-\frac{1}{ {V}_{n}})\times {V}_{u}^{2}$$]

 (2)


where:	Npeak is the number of aircraft during the peak month,

	Vu is the volume distribution for each scenario during the rehabilitation period, and,

	Vn is the volume distribution during normal airport operations = 8%.






6.2 Airport Revenues
BRHIA revenues are the sum of the fees collected from aircraft services and ground handling (landing, take-off, check-in counters, etc.), in addition to allowances charged to all investors at the airport (duty-free, restaurants, etc.). These revenues are easily affected by the number of passengers (PAX) passing through the airport; therefore, any flight delay affects them. The annual airport revenues, which are the sum of all incomes, can be estimated as follows:[image: $${AR}_{a}=\left(\frac{{N}_{a}}{2}\right)\left(W\times {C}_{L}+{C}_{B}+{C}_{F}+{C}_{G}\right)+{N}_{P}\times {C}_{P}+{N}_{n}\times {C}_{Light}$$]

 (3)


[image: $${AR}_{PAX}=\frac{{N}_{PAX}}{2} (\frac{{C}_{C}}{50}+{C}_{T})+\sum ({N}_{PAX}\times {C}_{I})$$]

 (4)


[image: $${AR}_{I}=\sum \left(A\times {C}_{A}\right)+\sum I$$]

 (5)


[image: $$\text{AR}={\text{AR}}_{\text{a}}+{\text{AR}}_{\text{PAX}}+{\text{AR}}_{\text{I}}$$]

 (6)



The daily revenues DR ($) are calculated by using Eq. (7):[image: $$DR=\frac{AR}{365}$$]

 (7)


where:
	ARa
	Annual income collected from airlines
	AR
	Total annual income

	ARPAX
	Passengers’ annual income
	Na
	Annual number of aircraft

	ARI
	Investments annual income
	W
	Aircraft weight (ton)

	CT
	Airport departure taxes per PAX
	A
	The rented areas (m2)

	I
	Annual investments income
	CA
	Cost per m2 of rental areas per year

	CI
	The annual investment fees per PAX
	NPAX
	The annual number of passengers

	Nn
	The annual number of aircraft operating at night (landing or take-off)
	Np
	The annual number of aircraft parking more than 24 h



Considering BRHIA data for 2018 (the last year before the COVID-19 crisis), the annual aircraft movement and the annual number of passengers were 73,626 and 8,850,000, respectively. The sum of annual revenues was approximately 40,000,000 USD; therefore, the daily airport revenues were calculated using Eq. (7): DR [image: $$\cong$$] 700,000 USD.

6.3 Daily Revenues Reduction
RWY 03–21 rehabilitation will affect the airport's capacity to accommodate regular flight schedules, causing flight delays and reducing revenue for both the airport and the airlines. Assuming that the average aircraft capacity is 130 PAX, the daily revenue reduction coefficient (CDRR%), as demonstrated in Table 4, is calculated as follows.Table 4Daily revenues reduction coefficient (CDRR%)


	Scenario
	Airplane volume distribution Vu (%)
	Peak Hourly Volume PHV (aircraft/hr)
	Daily delay Nd (aircraft/day)
	Daily revenues reduction coefficient (CDRR %)

	1
	7.44
	20.65
	34.74
	15.27

	 	7.64
	21.21
	22.73
	10

	2
	7.68
	21.27
	20.48
	9.0

	3
	7.7
	21.38
	19.25
	8.46

	4
	7.75
	21.52
	16.15
	7.1

	5
	7.8
	21.66
	13.00
	5.72




Daily Revenues Reduction DRR:[image: $${DRR}_{d}=\left(\frac{{N}_{d}}{2}\right)\left[\sum \left(W\times {C}_{L}\right)+{C}_{B}+{C}_{F}+{C}_{G}\right]+{N}_{P}\times {C}_{P}+{N}_{n(d)}\times {C}_{Light}$$]

 (8)


[image: $${DRR}_{PAX(d)}=\frac{{N}_{PAX(d)}}{2} (\frac{{C}_{C}}{50}+{C}_{T})+{N}_{PAX(d)}\times \sum {C}_{I}$$]

 (9)


[image: $$DRR={DRR}_{d}+{DRR}_{PAX(d)}$$]

 (10)



Daily revenues reduction coefficient CDRR %:[image: $${C}_{DRR\%}=1-\left(\frac{DR-DRR}{DR}\right)$$]

 (11)


where:
NPAX (d): delayed passengers per day, Nn(d): daily delayed aircraft operating at night, and CDRR%: daily revenues reduction coefficient. The Net Daily Revenues will be calculated as follows:[image: $${\text{NDR}} = {\text{DR}}{-}{\text{DRR}}$$]

 (12)




6.4 Airfield Pavement LCCA Alternative Analysis
Considering a 40-year analysis period for concrete pavement and a compound growth rate of 3% based on the previous year's revenues and the recorded data at BRHIA, NPV was calculated using the AirCost software and the probabilistic approach through numerous simulations. DRR for runway M&R pavement was calculated using Eq. (10), involving agency costs (material costs, equipment mobilization, etc.) and user costs (airport revenues).
The NPV values for each alternative (described in Sect. 4.5 above) were simulated for several airside capacity scenarios as listed in Table 3. The corresponding simulated histogram was used to establish the optimal NPV, duration, and CDRR% values for each alternative, with a 95% confidence level. The mean NPV value, based on 700 iterations for each couple value of (CDRR%; Duration) was calculated by the AirCost, and the frequency of NPV mean values were plotted to deduce the most probable NPV for each alternative, (see Figs. 9, 10 and 11).[image: ]
Fig. 9Optimal NPV optimal for Alternative 1

[image: ]
Fig. 10Optimal NPV frequency for Alternative 2

[image: ]
Fig. 11Optimal NPV frequency for Alternative 3


Alternative 1: The NPV values were calculated for durations ranging between 80 and 100 days, and corresponding CDRR% ranging between 5.72 and 10%. The NPV and CDRR%, were determined from the most probable NPV mean value of 30,000 × 103, which corresponds to 9% and 80 days, respectively.
Alternative 2: The NPV values were calculated for durations ranging between 120 and 140 days, and corresponding CDRR% values ranging between 5.72 and 10%. The NPV and CDRR% were determined from the most probable NPV mean value of 43,000 × 103, which corresponds to 8.26% and 130 days, respectively.
Alternative 3: The work duration was assumed to be between 220 and 260 days and the CDRR% rate between 5.72% and 10%. The NPV and CDRR% were determined from the most probable NPV mean value output 82,000 × 103 corresponding to 8.46% and 230 days, respectively.


7 Results and Interpretation
For each alternative, the work zone closure time in days was estimated based on different factors such as BRHIA M&R history, runway utilization, and daily revenue reduction coefficient (CDRR %). The aim is to find out the application of LCCA in the selection of pavement rehabilitation strategy and its effect on airfield capacity reduction. Table 5 summarizes the NPV values selected from the histogram for each alternative.Table 5Summary of results for the three alternatives


	Alternatives
	Duration (days)
	NPV × 103
	CDRR%

	1
	80
	29,785
	9

	2
	130
	42,921
	8.26

	3
	230
	82,744
	8.46




Table 6 summarizes the total NPV and duration required to rehabilitate RWY 03–21 and is plotted in (Fig. 12). The comparison of the optimal value shows that alternative 3 has the lowest NPV, the shortest work execution, and the least impact on airside capacity and flight delays.Table 6Total NPV*103 (USD) values and duration


	Alternatives
	Duration (days)
	NPV × 103 USD
	CDRR%
	Revenue reduction RR * 103 (USD)
	Delayed aircraft
	Delayed PAX

	1
	240
	89,355
	9
	15,120
	4,920
	639,600

	2
	260
	85,842
	8,26
	15,033
	4,885
	635,050

	3
	230
	82,744
	8,46
	13,620
	4,430
	575,900



[image: ]
Fig. 12Delayed aircraft versus NPV & RR



8 Conclusion and Future Work
LCCA is a tool that links performance trends with expected resources. Identifies the best strategy based on current information that meets the project performance objectives. LCCA outputs can be applied to aspects beyond costs, including airfield pavement management, reducing airside capacity, and recognizing the significant impact of resulting indirect costs on airport performance. Three alternatives for runway rehabilitation were studied to decide on the optimal solution based on the LCCA process and taking into account all data related to BRHIA. The best alternative found is alternative 3 which was selected based on the optimal simulated NPV. The implication of this strategy will be the optimization of the work time, CDRR%, and flight delay. This study however has some limitations mainly related to the study of a single runway at one airport from a low-income country. The findings may not apply to airports from other countries with different socio-economic statuses. Future research may include alternatives related to multiple runways with apron rehabilitation, as well as the impact of slot reallocation in mitigating delay, thus taking into consideration all important factors associated with each solution.
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Abstract
This research examines how Internal Marketing (IM) affects Organizational Performance (OP) in the healthcare industry of the United Arab Emirates. Recognized for their varied staff and cutting-edge medical resources, the study examines two city hospitals using a combination of techniques to determine how internal marketing elements like staff training, motivation, and job contentment impact overall organizational results. The research discovered that hospitals could boost their overall organizational performance by implementing strategic internal marketing tactics that cater to the developmental requirements of healthcare personnel, resulting in enhanced patient care and operational efficiency. The results highlight the significance of successful internal marketing strategies in fostering a productive and engaging work environment that aligns with the healthcare facilities’ organizational objectives in the UAE. This study adds to current research by demonstrating the critical importance of IM in a changing and intricate healthcare setting. It suggests that implementing these tactics can result in better organizational results.
Keywords
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1 Introduction
The UAE’s healthcare system is influenced by a mix of South Asian, Middle Eastern, and Western cultural aspects, impacting organizational behaviors and internal marketing strategies. The study focuses on urban hospitals that are recognized for their varied staff and advanced medical services. These hospitals cater to a diverse patient population, making them perfect for studying how Internal Marketing (IM) can impact Organizational Performance (OP) in a culturally complex setting through Knowledge creation. [1, 2].
1.1 Internal Marketing
Internal marketing arises from the fused disciplines of marketing, human resources, and operations. Berry [3] defines internal marketing as the practice of viewing employees as internal customers and jobs as internal products, aligning them with the firm’s objectives. This concept is especially relevant in the healthcare sector, where it is advocated as a strategy to prioritize the well-being of both healthcare professionals and patients. Research by Zahran et al. [4] underscores that when healthcare professionals are content, they tend to exhibit increased loyalty, leading to enhanced profitability for hospitals. This research enhances current understanding by demonstrating the application of internal marketing in hospitals and suggesting areas for enhancement. Our goal is to give hospitals a base for creating successful internal marketing plans that utilize their primary asset: their workers. Berry, Hensel, and Burke were the first to propose internal marketing in 1976 as a notable solution to delivering consistent high service quality, its significance persists today, with ongoing research in the field [5–7].

1.2 Organizational Performance
Organizational Performance (OP) refers to the extent to which an organization effectively realizes its pre-defined goals or objectives and achieves strategic targets. OP is a broad measure of operational metrics in the healthcare setting that represents patient outcomes, quality of service delivery, operation efficiency and financial profitability [8]. The importance of OP to healthcare cannot be overemphasized since it affects patient care and satisfaction, the level of sustainability within health systems, and responsiveness to major health threats. It is therefore evident that OP provides a critical measure of success for UAE healthcare organizations in a dynamic yet culturally diverse social setting through successful IM efforts [9].


2 Literature Review
Internal marketing emphasizes human resource management more than marketing. In today’s competitive environment, businesses must innovate, necessitating investment in organizational talent and human capital [10]. Employees should feel fulfilled and motivated to meet consumer needs. Internal marketing is a vital mechanism for influencing and satisfying internal customers (employees), leading to better external customer satisfaction by developing a culture within an organization to share knowledge [11].
Gounaris [12] defined internal marketing as aligning business processes with employee needs to motivate quality outputs for external customers. It is a human resource management (HRM) tool that educates, trains, and motivates the workforce [13]. Internal marketing impacts employees’ attitudes and behaviors through activities like selection, training, development, motivation, empowerment, and retention [14]. Successful internal marketing leads to positive employee behavior, commitment, and satisfaction [15].
Internal marketing within healthcare is designed to improve the ability and satisfaction levels perceived by the medical staff in their work [16]. The research further suggests that internal marketing can be implemented through various managerial activities, including human resource management (HRM) activities and vision and development within the healthcare establishment. The HRM activities, aimed at enhancing employees’ skills and motivation, include a reward policy to ensure healthcare staff meets organizational performance standards, improved satisfaction for supervisors in managing the work of junior staff, and increased learning opportunities provided by nursing managers. The rationale for implementing internal marketing in the healthcare sector becomes clear when considering that addressing the requirements of internal customers, such as doctors and healthcare professionals, ultimately leads to the satisfaction of external customers, i.e. patients. This ensures they receive high-quality care. Vision and development are tools used by leaders and managers to provide direction to their subordinates, fostering trust and improving personnel skills.
Weinreich [17] identifies critical dimensions of internal marketing that healthcare organizations should consider. These include job security, extensive training, and employee empowerment. Job security offers employees assurance about the continuity of their jobs. Extensive training is essential for enhancing the quality of patient services. Dwyer [18] adds to this by emphasizing other aspects of internal marketing, such as effective internal communication, workforce development, fairness and equity, team collaboration abilities, and employee motivation and dedication.
Wan et al. [19] assert that high work engagement is essential for effectiveness in work, motivating practitioners to work with high vigor, absorption, and dedication. This research explains that high vigor among healthcare practitioners enhances their energy levels and resilience, motivating them to exert extra effort in times of pressure and difficulties. The need for internal marketing and influencing work engagement levels in the healthcare industry is critical, given the stressful and challenging nature of healthcare practitioners’ jobs. Swigera et al. [20] note that nursing staff face high physical and psychological challenges and stress, necessitating high job engagement to provide quality healthcare outcomes and delivery.
The healthcare industry often struggles with challenges such as a shortage of talented and skilled workforce and high staff turnover [21]. To address the challenges of managing workforce shortages and staff turnover, nursing management must employ effective approaches like internal marketing. These strategies aim to influence the commitment of nursing personnel [22].
Another plausible reason for healthcare establishments to invest in internal marketing programs is to retain personnel. Iliopoulos and Priporas [23] as well as Güllüce et al. [24], indicate that healthcare workers often exhibit higher employee turnover due to the availability of better alternatives in competing organizations. Consequently, it becomes essential for the organization to engage in activities that motivate its workers. A study by Farzad et al. [25] conducted in public hospitals in Greece found that internal marketing leads to higher job satisfaction among employees.
Vlayen et al. [26] conclude that internal marketing in healthcare leads higher work engagement among nurses, an important determinant in increasing their satisfaction and enhancing the quality-of-care outcomes. Internal marketing is known to enhance the performance of employees, leading to improved service quality and an increase in patient satisfaction [27]. Fortenberry and McGoldrick [28] further assert that implementing internal marketing within the healthcare facility leads to an improved patient experience, characterized by higher satisfaction, lower turnover, and positive word-of-mouth. Highly motivated healthcare professionals are known to affect their level of commitment and engagement, delivering superior healthcare [29, 30] Asiamah et al. [31] supports these findings, stating that hospitals engaging in internal marketing empower health professionals, lead to augmented performance, and contribute to the delivery of quality healthcare outcomes. This positive nexus between internal marketing and enhanced workforce commitment is evident in both developing and developed nations, as studied in past research by Sadeghloo et al. [32]. Internal marketing thus has the potential to change the entire organizational culture.
Abd–Elmonem et al. [33] designed a quasi-experiment among 162 nurses and 72 patients in Benha University Hospital and found that when the healthcare facility implements an internal marketing educational program, patient safety in the post-implementation and follow-up phase after implementation is significantly improved. Another survey by Schrooten [34] across nationwide Belgian hospitals assessing the patient safety culture post-internal marketing program showed that several hospitals implementing marketing programs experienced improved medical care quality and enhanced patient safety.
Existing research and practical studies indicate that the application of internal marketing strategies in the healthcare industry offer benefits to various stakeholders, including patients, the healthcare institution, and its staff. It is observed that internal marketing, in its multi-faceted form, has been explored through several empirical studies, predominantly centered in regions like the United States, Europe, and Asia. These studies have yielded positive outcomes, paving the way for the successful integration of internal marketing practices within these geographic areas [35, 36]. However, there remains a significant gap in empirical research concerning this subject as it pertains to the healthcare sector within the Middle East.

3 Theoretical Framework and Hypotheses
3.1 Gounaris’ Model of Internal Marketing
This model represents a vital shift in understanding organizational dynamics by emphasizing the significance of internal customer satisfaction essentially, the employees. At the heart of Gounaris’ framework is the concept that employees, when treated as internal customers, can significantly enhance the quality of service and performance of an organization. This model is particularly instrumental in service-oriented sectors like healthcare, where employee satisfaction directly correlates with patient care quality and overall organizational performance.
The model underscores the importance of training and development with an emphas is on customer service and satisfaction. Within the realm of healthcare, this involves equipping employees with the necessary skills and understanding to not only fulfill their duties efficiently but also to interact with patients in a caring and empathetic manner. This kind of training ensures that employees are proficient in their roles and champions of patient care and contentment. This research specifically utilized this construct of Internal Marketing to study its impact on Organizational Performance.

3.2 Hypotheses

	Internal Marketing does not impact the organizational performance of the healthcare organization.

	Internal Marketing impacts the organizational performance of the healthcare organization.

	Internal Marketing positively impacts the organizational performance of the healthcare organization.







4 Research Methodology
The study utilized both qualitative and quantitative techniques within a mixed methodology framework. A survey conducted with nurses, doctors, and healthcare providers gathered quantitative data on their views on the importance and relationship between IM and OP in the healthcare sector. Qualitative research required healthcare professionals to gather descriptive data to obtain a deeper comprehension of these two aspects. The researchers utilized the Triangulation method, gathering quantitative and qualitative data at the same time to gain a more comprehensive understanding of the research issue.
The survey participants included healthcare professionals from two hospitals in the UAE where the employee numbers ranged between 501 and 3000.
4.1 Sampling
Non-probabilistic convenience sampling was used in the research with the following inclusion criteria that determined the eligibility of respondents for the research.
Respondents who met all the following criteria were included in the survey:	The respondent was currently employed at the selected healthcare facility.

	The respondent worked as a nurse, doctor, or certified health practitioner.

	The respondent was in full-time practice at the healthcare facility.

	The respondent had been working in the healthcare sector for more than one year.

	The respondent was familiar with the concept of internal marketing in the healthcare sector.






4.2 Research Instrument
For this research, an adapted questionnaire was utilized, with its reliability confirmed through a pilot study. The pilot study used cross tabulation and triangulation for the testing, The consistency of the instrument was further assessed through Cronbach alpha confirming its appropriateness.


5 Findings
5.1 Quantitative Analysis
This study examined the relationship between Internal Marketing (IM) and Organizational Performance (OP) in healthcare settings using regression analysis. The variables analyzed were internal marketing and hospital performance metrics. The results of this analysis are detailed in Table 1, which presents the regression outputs for the relationship between these variables. It shows the overall fit of the regression model, where the adjusted R Square value of 0.504 indicates that 50.4% of the variability in Organizational Performance is explained by the level of Internal Marketing. This high value suggests a strong model fit, indicating that Internal Marketing is a significant predictor of performance outcomes in hospitals.Table 1Regression results for IM and OP variables


	Model summaryb

	Model
	R
	R square
	Adjusted R square
	Std. Error of the estimate

	1
	0.711a
	0.506
	0.504
	0.21957


aPredictors: (Constant), Avg. IM
bDependent Variable: Avg. Performance




The ANOVA results in Table 2 confirm the statistical significance of the regression model. The F-value of 261.358 with a p-value <0.001 strongly rejects the null hypothesis, affirming that Internal Marketing significantly influences Organizational Performance.Table 2ANOVA results


	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	12.600
	1
	12.600
	261.358
	0.000b

	Residual
	12.294
	255
	0.048
	 	 
	Total
	24.894
	256
	 	 	 

aDependent Variable: Avg. Performance
bPredictors: (Constant), Avg. IM




Table 3 details the coefficients of the regression model. The unstandardized coefficient (B) for Avg. IM is 0.829, indicating that each unit increase in Internal Marketing results in a 0.829 unit increase in Organizational Performance, controlling for other factors. The significant t-value (16.167) and a p-value of 0.000 further substantiate the robust influence of Internal Marketing on performance metrics.Table 3Coefficients for IM and OP Regression


	Coefficientsa

	Model
	Unstandardized coefficients
	Standardized coefficients
	t
	Sig.

	B
	Std. error
	beta
	 	 
	1
	Constant
	1.444
	0.183
	 	7.909
	0.000

	Avg. IM
	0.829
	0.051
	0.711
	16.167
	0.000


aDependent Variable: Avg. Performance




This statistical analysis indicates that hospitals implementing robust internal marketing strategies are likely to see notable improvements in their performance metrics. This underscores the importance of integrating internal marketing into strategic management within healthcare institutions.

5.2 Qualitative Analysis
The demographic profiling of these interviewees is presented in Table 4.Table 4Demographic profiling of interviewees


	Initials
	Profession
	Gender
	Work Experience in current facility (in years)
	Total industry work experience (in years)

	JH
	Nurse
	Male
	15
	16

	PR
	Nurse
	Female
	7
	13

	AK
	Physician
	Female
	14
	14

	ER
	Nurse
	Male
	6
	10

	FD
	Physician
	Male
	8
	18





The interviewees had substantial work experience in the current hospital facility as well as in the overall medical industry. Through a cross tabulation, it was evident that there was no association between the gender of the interviewees and their organizational roles (professional positions). Therefore, it could be concluded that the responses provided by these interviewees were not biased based on gender.
Thematic Analysis
Subsequently, considering the research questions and the findings from the quantitative data analysis, themes were derived from the overall interview transcripts.
The finding is evident from the following responses:I feel that internal marketing is important, and the key emphasis should be to emphasize on the vision statement for which the hospital is established. The vision must be presented at all times, like at the time of recruiting and hiring the staff members, in the training, and even at different points of time, so that the overall outcome of service is enhanced. JH, Nurse
Internal marketing is a process, which must be stressed by developing the doctors, nurses, and other staff members in the hospital. By doing so, the hospital will not only be able to attract the best talent but also retain them. FD, Physician



The responses from the interviewees highlight the significance of internal marketing in the hospital industry. They emphasize that internal marketing is crucial as it enhances the overall knowledge resources, which in turn contributes to the organizational performance of the hospital.


6 Conclusion
The results indicate that internal marketing plays a crucial role in boosting organizational performance by enhancing the work environment and employee satisfaction. In the healthcare industry, the importance of internal marketing is amplified due to the emphasis on quality patient care and service delivery. Training and development, an essential aspect of internal marketing, not only provides healthcare professionals with the required skills but also guarantees that they are in sync with the changing healthcare practices. This alignment is essential for maintaining high levels of patient care and operational efficiency.
Furthermore, the research highlights that internal marketing is not merely about employee retention but also about integrating and aligning the staff’s goals with that of the organization. In conclusion, the study confirms that robust internal marketing strategies are indispensable for healthcare organizations aiming to achieve high organizational performance. By investing in the well-being and professional growth of their employees, healthcare facilities can significantly enhance their service delivery and operational success, leading to superior patient outcomes and increased organizational efficiency.
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Abstract
This research aims to determine the influence of mobile service quality (MSQ), perceived service quality (PQ), perceived price fairness (PP) on customer loyalty (CL) of Generation Z customers who use GoFood in Bandung City which is mediated by customer satisfaction (CS) and moderated by personal innovativeness (PI). This research used a quantitative approach with primary data collection through questionnaires. Data was gathered from 376 respondents through a Google Form questionnaire and analyzed using descriptive statistical analysis and multivariate analysis via PLS-SEM. Although GoFood was the pioneering online food delivery service in Indonesia, it has yet to achieve the top ranking in the country’s online food delivery market. Through an objective and quantitative approach, this research aims to provide a clear understanding of the factors affecting customer loyalty to GoFood. This research states that all variables are in the good category and 11 of the total 12 hypotheses are accepted. This research recommends that GoFood further optimizes their mobile service quality.
Keywords
Mobile service qualityPerceived service qualityPerceived price fairnessCustomer satisfactionPersonal innovativenessCustomer loyalty
1 Introduction
The ongoing digital revolution has brought many changes to culture and society by providing existing digital products and services [1], one of which is online food delivery. The online food delivery industry has a total transaction value in 2023 of $7 billion with the majority of consumers coming from Generation Z [2, 3] and they are a major force in the economy [4]. The transaction value is projected to keep rising annually, as it contributes to economic growth on both macro and micro scales [5]. The promising future of the online food delivery business makes this market very competitive in Indonesia [6] and makes rivalry in the online food delivery industry in Indonesia something that can never be avoided [4] and will become increasingly fierce. The stiff competition in the online food delivery industry in Indonesia can be seen from the many online food delivery services that are no longer operating because they are unable to maintain customer loyalty and currently only three big names remain, such as GoFood, ShopeeFood and GrabFood. Lacap et al. (2023) explain that loyalty is a crucial factor in a company’s success and loyal customers are more likely to make repeat purchases and are less likely to switch to competitors [7].
GoFood’s struggle as the first online food delivery service in Indonesia and faces stiff competition from GrabFood, which entered the market later. In 2023, GoFood experienced a 6% decrease in GMV in 2023 [8], in contrast to GrabFood and ShopeeFood which actually experienced an increase in GMV in the same year. Low GMV reflects a decrease in purchases from a platform [9]. Furthermore, low GMV shows that there are consumers who do not make repeat purchases [10]. On the other hand, there is something interesting, namely GoFood has a top of mind level which is ranked first in the online food delivery category in Indonesia [2]. Top of mind is increasingly interesting, because when a product first appears and people think about it, they will instinctively look for that product when they need it [11]. Therefore, top of mind is strongly correlated with brand loyalty, as customers become accustomed to and more frequently recommend products that are top of mind to them [12]. Based on the explanation of recommendations and repurchases which are the characteristics of customer loyalty [13]. it can be concluded that GoFood has problems with their customer loyalty. This is because GoFood, which is top of mind in the online food delivery industry in Indonesia and consumers who have an interest in recommending this service, do not have good repurchases.
Because there are problems with GoFood customer loyalty, from a research perspective, it is important to determine which aspects can meet customer needs and encourage them to become loyal to GoFood. To achieve the objectives of this research, researchers refer to previous research investigating customer loyalty [14, 15]. Based on previous research, it was found that perceived service quality and perceived fairness and quality of cellular services have a significant influence on customer loyalty directly and indirectly through customer satisfaction which also plays an important role in personal innovativeness which moderates the relationship between customer satisfaction and customer loyalty.
Based on the explanation that has been presented, the modification of combining the mediated and moderated model from [14, 15], will bring a unique and new contribution to the current literature on customer satisfaction and loyalty by emphasizing the importance of mobile service quality, perceived service quality, perceived price fairness. Apart from that, this research validates the moderating effect of personal innovativeness on the relationship between mobile service quality, customer satisfaction and customer loyalty.
This paper firstly performed with the introduction, research objectives and tests carried out to obtain reliable variable measures; second, continued to develop hypotheses from the emerging research; third, explained the methodology used; fourth, highlight the analysis results from PLS-SEM testing; fifth, discuss the research and finally attaching conclusions and suggestions for further research.

2 Hypothesis Development
2.1 Relationship Between Perceived Service Quality, Customer Satisfaction and Customer Loyalty
Perceived service quality plays a huge role in customer confidence, assessed by the fullfilment of customer expectations and the level of service provided, thus if the service doesn’t meet the expectations, the perceived service quality tends to be low [14, 16]. There is a positive impact of the perceived service quality to customer satisfaction and customer loyalty [14, 17].
H1: Perceived Service Quality has a positive influence on Customer Satisfaction.
H2: Perceived Service Quality has a positive influence on Customer Loyalty.

2.2 Relationship Between Perceived Price Fairness, Customer Satisfaction and Customer Loyalty
Customer assess prices using various methods, when prices are explained openly, perception of fairness tends to increase and may increase intentions to repurchase [18]. Customer satisfaction is an individual’s perception of satisfaction by comparing perceived product performance with expectations [19]. Increased acceptance of fair prices can increase customer satisfaction and loyalty [18]. There is a positive relationship between perceived price fairness and customer loyalty [14, 20].
H3: Perceived Price Fairness has a positive influence on Customer Satisfaction.
H4: Perceived Price Fairness has a positive influence on Customer Loyalty.

2.3 Relationshop Between Mobile Serivce Quality, Customer Satisfaction and Customer Loyalty
Literature development on service quality has developed since there were changes in service delivery, where electronic service quality was used to assess the quality of services delivered via website [21]. A company must attract positive feedback from customers to achieve optimal competitiveness and loyalty [15, 22]. Previous research reveals that mobile services are a powerful channel and have a positive impact to customer satisfaction and also customer loyalty [14, 15, 23].
H5: Mobile Service Quality has a positive impact on Customer Satisfaction.
H6: Mobile Service Quality has a positive impact on Customer Loyalty.

2.4 Relationship Between Customer Satisfaction and Customer Loyalty
Customer satisfaction can be measured by considering the before and after conditions and their attitudes in using product or service [24]. Success in meeting customer expectations will drive satisfaction [25]. Customer loyalty is characterized by a commitment to repurchase products or services and this can be achieved by meeting customer expectations [22]. Research reveals that there is a positive influence of customer satisfaction on customer loyalty [14].
H7: Customer Satisfaction has a positive influence on Customer Loyalty.

2.5 Customer Satisfaction as Mediator
Customer satisfaction shows an indirect correlation between perceived price fairness, service quality, customer perceived service quality and loyalty [14, 15, 26]. Furthermore, perceived price is when fair and acceptable price play an important role in significantly increasing customer satisfaction and loyalty [27].
H8: Customer Satisfaction significantly mediates the relationship of Perceived Price Fairness with Customer Loyalty.
H9: Customer Satisfaction significantly mediates Perceived Service Quality with Customer Loyalty.
H10: Customer Satisfaction significantly mediates Mobile Service Quality with Customer Loyalty.

2.6 Personal Innovativeness as Moderator
Product innovation is necessary for companies to attract more attention, and internal motivation influences customers’ intention to continue using mobile commerce [28]. Advances of mobile technology can influence the use of mobile services and personally adopted innovation can affect the relationship between mobile service quality with customer loyalty, as well as personal innovativeness affects the relationship between customer satisfaction and loyalty [15].
H11: Personal Innovativeness significantly moderates Mobile Service Quality with Customer Loyalty.
H12: Personal Innovativeness significantly moderates Customer Satisfaction with Customer Loyalty.
The overall hypotheses are described in a conceptual framework (see Fig. 1) which is able to measure the influence of mobile service quality, perceived service quality, perceived price fairness on customer loyalty of Generation Z, as subject customer who use GoFood in Bandung City, which are mediated by customer satisfaction and moderated by personal innovativeness.[image: ]
Fig. 1Conceptual framework




3 Research Methodology
This study examines the effect of mobile service quality, perceived service quality, perceived price fairness on customer loyalty of Generation Z customers who use GoFood in Bandung City through customer satisfaction with personal innovativeness as a moderator of customer satisfaction and mobile service quality. Based on an in-depth literature review, there are 39 measurable indicators derived from 6 variables, where the mobile service quality variable has 5 dimensions. All variables were measured using a five-point Likert scale, where a value “1” represents “strongly disagree” and “5” represents “strongly agree”. From May to June 2024, a total of 415 responses were received. After cleaning the data to address missing values, outliers and normality, 376 valid data sets were used for analysis (see Table 1).Table 1The characteristics of samples


	Category
	Description
	Frequency
	Percent (%)
	Category
	Description
	Frequency
	Percent (%)

	Gender
	Male
	171
	45.48
	Education level
	High School
	9
	2.39

	Female
	205
	54.52
	Diploma
	47
	12.50

	Age group
	≤17
	9
	2.39
	Bachelor
	299
	79.52

	18–22
	211
	56.12
	Magister
	21
	5.59

	23–27
	130
	34.57
	Income (Million Rp)
	<2
	121
	32.18

	 	 	 	 	2–<5
	149
	39.63

	5–<10
	89
	23.67

	>10
	17
	4.52





4 Results
In the initial stage, descriptive analysis was carried out to describe the respondents’ responses and the condition of each variable. The variable assessment was divided into 5 categories, namely very bad (20‒36%), bad (36‒52%), quite good (52‒68%), good (68‒84%) and very good (84‒100%). The research results show that all variables are in the good category (see Table 2).Table 2Score of each variable


	Variables
	Score (%)
	Categories
	Variables
	Score (%)
	Categories

	Mobile Service Quality (MSQ)
	77.18
	Good
	Customer Satisfaction (CS)
	79.70
	Good

	Perceived Service Quality (PSQ)
	81.05
	Good
	Personal Innovativeness (PIT)
	78.34
	Good

	Perceived Price Fairness (PPF)
	79.02
	Good
	Customer Loyalty (CL)
	81.91
	Good




Then, SEM analysis were carried out in this research. The initial step in SEM is testing the measurement model. As a result, this research passed convergent validity because the loading factor values are >0.7 and the average variance extracted (AVE) values are >0.5 for all variables (see Table 3). Thereafter, all variables have construct reliability (CR), and Cronbach’s alpha (α) values are >0.7 (see Table 3), which means they passed the reliability test. Then, the AVE square root value of each variable exceeds the correlation coefficient between different variables (see Table 4), so that discriminant validity is accepted. Furthermore, the research used a significance level of 5% so that if the t-value > 1.65 and p-value < 0.05, the hypothesis is accepted and there is a significant relationship between the variables tested (see Table 5).Table 3Indicators, convergent validity, and reliability results


	Variables
	Item
	Indicators
	Loading
	α
	CR
	AVE

	Perceived service quality (Indicator references: Zeithaml [29])
	PQ1
	I feel that the GoFood app provides a wide variety of food menus from many restaurants
	0.920
	0.908
	0.942
	0.844

	PQ2
	GoFood always maintains the integrity of the food delivered
	0.912

	PQ3
	GoFood provides food delivery services on time according to the estimates listed
	0.924

	Perceived price fairness (Indicator references: Xia et al. [30])
	PP1
	I feel that the GoFood application provides online food delivery services at an affordable cost
	0.874
	0.863
	0.916
	0.784

	PP2
	I feel that the GoFood application provides higher value in food delivery services than other services
	0.905

	PP3
	GoFood provides a service experience that is worth the cost
	0.878

	Efficiency (Indicator references: Huang et al. [31])
	EFFI1
	The GoFood app is easily accessible
	0.869
	0.874
	0.922
	0.799

	EFFI2
	I can quickly complete transactions on GoFood
	0.908

	EFFI3
	The GoFood app can load pages quickly
	0.904

	Privacy (Indicator references: Huang et al. [31])
	PRIV1
	The GoFood app protects my payment transaction information
	0.898
	0.835
	0.902
	0.754

	PRIV2
	The GoFood app protects information about my online shopping
	0.904

	PRIV3
	I believe my personal information is kept safe by GoFood
	0.799

	Fullfillment (Indicator references: Huang et al. [31])
	FULL1
	I feel that the GoFood app delivers my order quickly
	0.890
	0.875
	0.923
	0.800

	FULL2
	I feel that the GoFood app delivers orders in accordance with the estimated time
	0.902

	FULL3
	The GoFood app always provides an estimated delivery time within an acceptable timeframe
	0.891

	Responsiveness (Indicator references: Huang et al. [31])
	RESP1
	I feel that the Gofood app provides easy options for product returns
	0.950
	0.932
	0.957
	0.881

	RESP2
	I feel that the GoFood app handles product returns well
	0.915

	RESP3
	I feel that the GoFood app offers a decent order guarantee
	0.950

	Contact (Indicator references: Huang et al. [31])
	CONT1
	I feel that the GoFood App has good service when I report a complaint
	0.866
	0.887
	0.922
	0.748

	CONT2
	I feel that customer service provides consistent advice on the problems I complain about
	0.881

	CONT3
	I feel that GoFood customer service has good speaking skills when I report a complaint
	0.889

	CONT4
	The GoFood application provides a telephone number that can be contacted to report complaints
	0.821

	Personal innovativeness (Indicator references: Smith and Heriyati [32])
	PI1
	If I hear about a new online food delivery app, I will find a way to try it out
	0.848
	0.876
	0.914
	0.726

	PI2
	Among my friends, I am usually the first to try a new online food delivery service
	0.884

	PI3
	In general, I am willing to try new online food delivery apps
	0.875

	PI4
	I like trying new online food delivery service apps
	0.800

	Customer Satisfaction (Indicator references: Ahmed et al. [14]; Smith & Heriyati [32])
	CS1
	I feel satisfied with the service provided by GoFood
	0.887
	0.931
	0.946
	0.744

	CS2
	I feel a pleasant experience when placing an order through the GoFood application
	0.883

	CS3
	I made the right choice by using the GoFood app to order food online
	0.834

	CS4
	I like the food ordering system when ordering food online using the GoFood application
	0.831

	CS5
	I enjoy ordering food online using GoFood
	0.870

	CS6
	I have a good experience when ordering food online using the GoFood application
	0.868

	Customer loyalty (Indicator references: Ahmed et al. [14]; Smith & Heriyati [32])
	CL1
	I am willing to use the Gofood application again when ordering food online next
	0.908
	0.961
	0.968
	0.810

	CL2
	I would recommend the Gofood app to my friends
	0.890

	CL3
	I will recommend the Gofood app to my colleagues
	0.888

	CL4
	I will continue to use the GoFood application when ordering food online
	0.886

	CL5
	I prefer to use GoFood rather than other online food delivery apps when I want to order food online
	0.916

	CL6
	I am willing to talk about positive things about the GoFood application
	0.895

	CL7
	I am willing to talk about the advantages of the GoFood app
	0.915



Table 4Discriminant validity results


	Variables
	CL
	CS
	MSQ
	CS x PI → CL
	MSQ x PI → CL
	PP
	PQ
	PI

	CL
	0.900
	 	 	 	 	 	 	 
	CS
	0.665
	0.863
	 	 	 	 	 	 
	MSQ
	0.676
	0.547
	0.709
	 	 	 	 	 
	CS x PI → CL
	−0.612
	−0.492
	−0.497
	1.000
	 	 	 	 
	MSQ x PI → CL
	−0.665
	−0.461
	−0.567
	0.738
	1.000
	 	 	 
	PP
	0.693
	0.559
	0.605
	−0.591
	−0.556
	0.886
	 	 
	PQ
	0.581
	0.559
	0.481
	−0.409
	−0.423
	0.495
	0.919
	 
	PI
	0.712
	0.532
	0.634
	−0.633
	−0.668
	0.677
	0.486
	0.852



Table 5The results of hypothesis testing


	Hypothesis
	β
	T values
	P values
	Results
	Hypothesis
	β
	T values
	P values
	Results

	H1: PP → CS
	0.258
	4.390
	0.000
	Accepted
	H7: CS → CL
	0.220
	5.597
	0.000
	Accepted

	H2: PP → CL
	0.178
	2.440
	0.115
	Accepted
	H8: PP → CS → CL
	0.057
	3.376
	0.002
	Accepted

	H3: PQ → CS
	0.316
	4.977
	0.000
	Accepted
	H9: PQ → CS → CL
	0.070
	3.821
	0.001
	Accepted

	H4: PQ → CL
	0.118
	2.832
	0.005
	Accepted
	H10: MSQ → CS → CL
	0.052
	3.092
	0.000
	Accepted

	H5: MSQ → CS
	0.239
	3.955
	0.000
	Accepted
	H11: CS x PI → CL
	-0.012
	0.304
	0.761
	Rejected

	H6: MSQ → CL
	0.162
	3.210
	0.001
	Accepted
	H12: MSQ x PI → CL
	-0.135
	3.462
	0.001
	Accepted





5 Discussion
The results show that all variable values are in the good category and 11 of the 12 hypotheses are accepted, except hypothesis number 11. This finding is in accordance with previous studies [14, 15, 26, 32–35], which explains that mobile service quality, perceived service quality, perceived price fairness, customer satisfaction can affect customer loyalty and personal innovativeness which negatively moderates mobile service quality with customer loyalty. Eventually, mobile service quality, perceived service quality and perceived price fairness are able to influence directly or indirectly on customer loyalty, this is supported by the results of previous study [14, 15, 32, 33, 35].
This research contributes to the analysis of GoFood users’ customer loyalty which take up Generation Z as the largest online food delivery consumer in Indonesia, that has’t been examined in previous research. This research provides several practical and theoretical effectiveness. First, GoFood should pay more attention to mobile service quality, perceived service quality, perceptions of the reasonableness prices of their service prices, considering that these have been proven to be able to influence customer satisfaction as well as user loyalty. Furthermore, GoFood needs to improve the quality of mobile services in view of that this variable value is only 77.18%. Second, personal innovativeness provides interesting results on the relationship between mobile service quality and customer loyalty with a negative effect. This explains that high personal innovation will reduce the relationship between the influence of mobile service quality on customer loyalty. This can happen because Generation Z is a generation that lives by utilizing technology and has advanced in using it, so they can easily try various new services and switch to other services if they feel their needs are not being met.

6 Conclusion and Further Research
The conceptual framework in this reasearch is able to explain well the effect of mobile service quality, perceived service quality and perceived price fairness on customer loyalty which is mediated by customer satisfaction and moderated by personal innovativeness. This is proven by the test results which state that 11 of the 12 hypotheses are accepted and descriptive analysis of all variables is in the range of 77‒81% which is in the good category. Although in the good category, mobile service quality variable still needs to be improved. Hence, this study recommends that the existing mobile service quality can be further optimized.
This research also has limitations, so we recommend for future research. First, this research only focuses in Indonesia, so the results will be different if conducted in other countries. Second, future research can add other moderating variables that are still related to internal personal characteristics such as self-awareness, self-efficiency, or demographic characteristics such as age, gender and educational attainment which can obtain a deeper understanding of customer loyalty.
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Abstract
The hamburger business in Palestine has evolved through the past decade, offering unique opportunities and challenges for entrepreneurs. This paper examines the entrepreneurial scenery within the hamburger industry, where a well-known hamburger restaurant “Hungers”, has made a name for itself in the fast-food industry by providing supreme quality and service focusing mainly on freshness, cleanliness, and sanitation. The three partners Ahmad, Monther, and Moemen utilized their entrepreneurial spirit to drive their business to new heights, they successfully navigated the difficulties of obtaining loans with meticulous planning and a clear vision for the future, focusing on using only the freshest meat and the highest standards. Even though entrepreneurs must face complex regulatory environments, accompanied by challenges in the supply chain disruptions, and economic instability, the study explores the strategies encountered to keep quality ingredients, food freshness, cleanliness, sanitation, and competitive pricing, all to revolutionize the hamburger dining experience to appeal to Palestinian consumers. This paper provides a roadmap for aspiring entrepreneurs to establish and flourish in the Palestinian hamburger industry. By understanding the interaction of market dynamics and cultural challenges, entrepreneurs can leverage this insight to create sustainable and profitable businesses in a challenging yet promising environment.
Keywords
EntrepreneursCompetitive advantageCultural challengesFood industry
1 Introduction
The fast-food industry is an important sector that generates substantial revenue and contributes significantly to the economy. It helps in job creation, from entry-level positions to management roles, and supporting related industries such as agriculture, food production, and logistics.
The fast food market is defined as the sale of food and drinks for immediate consumption either on the premises, in designated eating areas shared with other foodservice operators, or for consumption elsewhere. Data Monitor’s [1] survey.
The Palestinian market depends a lot on the service industry for its employment as shown in Table 1, as 34.1% of its employment is within the service industry. This fact makes the service industry an attractive sector to navigate, due to its consumer convenience, accessibility, and affordability.Table 1Percentage distribution of employed persons (15 years and over) in Palestine by Economic Activity (2019–2022)


	Economic activity
	2019
	2020
	2021
	2022

	Agriculture, hunting, forestry and fishing
	6.1
	6.4
	6.7
	6.2

	Mining, quarrying, and manufacturing
	12.3
	13.1
	12.4
	13.0

	Construction
	17.4
	16.8
	18.8
	18.8

	Commerce, hotels and restaurants
	22.6
	21.2
	21.8
	22.3

	Transportation, storage, and communications
	5.9
	6.2
	5.8
	5.6

	Services and other branches
	35.7
	36.3
	34.5
	34.1

	Total
	100
	100
	100
	100


Citation: [3]. Palestine in Figures 2022. Ramallah–Palestine



According to [2], an entrepreneur “is a person with the vision to see a new product or process and the ability to make it happen. This case study will discuss how entrepreneurial spirit within the fast-food industry can often change the hamburger experience, as Hungers has wholly revolutionized the hamburger dining experience with its emphasis on freshness, cleanliness, sanitation, and an uncompromising commitment to quality and service. Hungers is a culinary icon that always impresses its customers with its succulent burgers and dedication to creating an unforgettable dining experience.
1.1 Methodology
The methodology used depended on primary and secondary sources of information:	1.
Primary information:
	Interviews were conducted with the owners (entrepreneurs) and some key employees.

	Observation Method: Site visits were conducted to look closer at the work process.





 

	2.
Secondary information: Reports and related research about entrepreneurship and the fast-food industry.

 







2 The Story
It all started when the three companions, Ahmad, Munther, and Moemen, decided to assist their aunt in her homemade food kitchen. They all had excellent banking careers but also wanted to do something more meaningful with their lives. Their aunt (who owned a kitchen) expressed her desire to move on from the business.
The trio spotted an opportunity they could not pass up when they realized how much potential their aunt’s kitchen held, given that it was furnished with necessary kitchen tools. Their love of cuisine inspired them to take risks despite needing more professional culinary skills. To produce something genuinely exceptional and one-of-a-kind, they decided to rent the space for six months while experimenting with different meal ideas. The concept was mainly about food, not hamburgers.
At first, the friends saw the food business as a side interest while juggling their full-time careers in banking. However, their commitment and enthusiasm gradually made it more meaningful and a novel hamburger experience.
During the evenings and weekends, the three of them experimented with flavors and enhanced their culinary abilities in the kitchen, preparing different menus with different food choices. They held tastings with friends and family to improve their offerings and recipes and solicited input. They then indicated that the best option would be hamburgers.
Though it is interesting to notice that the term "Hungers" was chosen randomly, it conveys the idea of indulging one’s desire and satisfying one’s appetite. For foodies looking for a fun and unique dining experience where the love of food and the joy of eating are celebrated, Hungers is the place to go. Whether deliberate or not, the name has become a vital component of the restaurant’s character and has come to be associated with delicious food as we can see in Fig. 1.[image: ]
Fig. 1The term and logo


With their combined financial and business acumen, Ahmad, Munther, and Moemen approached their new endeavor with a calculated approach. They intended to leave their positions in August 2019, with Munther being the first to resign. By the end of December 2019, all three had become full-time entrepreneurs, leaving behind their prior work obligations and pursuing their aspirations.
The friends accumulated all the resources they could to begin their entrepreneurial journey with little money in a small Hut as seen in Fig. 2. One raised the funds needed to launch their project by selling personal valuables, including gold, while the others borrowed money from a generous friend. They had few resources, but their determination and creativity got them through, creating the groundwork for their nascent hamburger enterprise.[image: ]
Fig. 2The first small hut


As their hamburger business began to gain traction and expand, Ahmad, Munther, and Moemen needed additional funds to support their progress. Recognizing the potential for further expansion, they secured personal loans from banks to meet their financial requirements. Despite the inherent risk, they saw it as an essential step to support the expansion as shown in Fig. 3 of their company and take advantage of new market opportunities. Utilizing their entrepreneurial spirit to drive their business to new heights, they successfully navigated the difficulties of obtaining loans with meticulous planning and a clear vision for the future.[image: ]
Fig. 3Restaurant after expansion


2.1 The Product: A Combination of Excellence and Freshness
A well-known hamburger restaurant has made a name for itself in the fast-food industry by providing supreme quality and service and a dedication to freshness, cleanliness, and sanitation. Its exceptional skill is focused on using only the freshest meat and the highest standards.
Freshness as the core competence: Freshness is a way of life at Hungers, not just a promise. The restaurant takes excellent satisfaction in using only the best, freshest ingredients, especially for the beef that goes into its famous burgers. Because premium, freshly ground meat goes into each patty, every meal will be juicy and tasty.
Commitment to cleanness and sanitation: At Hungers, hygiene is paramount, demonstrating the company’s commitment to giving its patrons a sanitary and warm, welcoming fast-food dining experience. Every section of the restaurant, including the kitchen and dining room, is kept immaculate to meet the strictest requirements of hygienic practices. This dedication to hygiene enhances the overall dining experience and guarantees customer happiness.
Quality of food and service: Hungers distinguishes itself by providing superior food and service. Each burger is expertly made to delight consumers’ taste buds using only the freshest ingredients and creative techniques. In addition, the eatery takes excellent satisfaction in offering prompt, kind service that makes each customer feel valued and appreciated from the moment they arrive until they become content.
Customer experience of hamburgers: Hungers strives to create an unforgettable dining experience for every customer who enters its doors. Hunger goes above and beyond to exceed expectations, whether the inviting ambiance, the mouthwatering aroma of freshly grilled burgers, or the staff’s warm hospitality. Hungers offers a welcoming atmosphere where everyone feels at home, from families enjoying a casual meal to friends gathering for a night out.
Flagship line of improvements and innovation: Despite its success, Hungers is dedicated to innovation and constant improvement. The restaurant keeps up with changing consumer preferences and culinary trends by frequently adding intriguing new burger variations. Hungers also invests in its employees’ education and training to keep them aware, driven, and committed to providing quality in every facet of the dining experience.

2.2 Production and Manufacturing
At Hungers, running their central kitchen with structure and efficiency was paramount. Each of the two primary sections—one for the preparation of meat and the other for vegetables—was supervised by a specific supervisor. There were two shifts for the workflow: one from 9 AM to 5 PM and the other from 5 PM to 1 AM. As 2020 drew to a close, Ahmad, Munther, and Moemen saw opportunities for additional optimization. They strategically automated the workflow following a comprehensive feasibility analysis that produced encouraging results. They felt that automation would improve productivity and simplify processes, ultimately boosting sales and satisfying customers.
Hunger is committed to maintaining the highest standards for food safety and quality, and as such, it is pursuing ISO 22000 certification. The restaurant has demonstrated its commitment to ensuring the integrity and safety of its food offerings by achieving this internationally recognized standard for food safety management systems. Hunger’s pursuit of ISO 22000 accreditation, a testament to its unwavering commitment to quality, reflects its ongoing efforts to provide customers with the safest and best dining experience possible.
Hunger possesses plentiful competitive advantages that distinguish it within the culinary landscape: According to [5], developing competitive advantage centers on three key components. Winer [5] states first that competitive advantage must generate customer value, such as lower price, speedy delivery, convenience, or some other characteristic. Moreover, the enhanced value of the product or service must be perceived by the customer. Regardless of whether your product could be considered superior to competitors’ products might not be as important as whether your customer perceives your product to be superior, finally the culture within an organization signals how receptive leadership will be to innovation and entrepreneurship within the organization. According to [4] which states “business unit managers can often create the greatest competitive advantage through entrepreneurship that identifies and exploits interrelationships” (p. 391).	1.
The pursuit of ISO 22000 certification underscores its steadfast commitment to food safety and quality, establishing it as a trusted establishment within the industry.

 

	2.
Hunger takes pride in carrying superior products and services, ensuring that each burger served meets the highest standards and exceeds customer expectations.

 

	3.
Its rapid response to customer needs and feedback showcases agility and responsiveness, fostering patron loyalty and satisfaction. The restaurant’s dedication to cleanliness, both visible in-store and behind the scenes, elevates the dining experience and instills customer confidence.

 

	4.
Hungers prioritizes employee retention, acknowledging the significance of a skilled and motivated workforce in delivering exceptional service. Its customer care and complaint channels provide a platform for promptly and successfully addressing concerns, further strengthening customer relationships.

 

	5.
The streamlined flow of work and operations, combined with strict duties separation, guarantees efficiency and accountability at every organizational level.

 

	6.
Hungers implements a promising incentive system to recognize and inspire employees (based on a monthly evaluation); the system includes bonuses, gift programs, and free mobile bills to nurture a culture of excellence and continual improvement.

 






2.3 Hungers Main Divisions
Hunger has multiple divisions, each crucial to the company’s operations and success.	1.
The Kitchen Division is responsible for food preparation. It has separate sections for meat and vegetables, each under the supervision of a supervisor. This division ensures that all food items are prepared to the highest quality and safety standards.

 

	2.
The Customer Service Division provides efficient and friendly customer service. They handle inquiries and address concerns and complaints promptly and courteously.

 

	3.
The Operations Division oversees the restaurant’s day-to-day operations, including shift scheduling and inventory management, while ensuring compliance with guidelines.

 

	4.
The Sales Division drives sales and revenue growth through effective sales strategies, builds customer relationships, and identifies expansion opportunities.

 

	5.
The Inventory Division manages the acquisition, storage, and distribution of all the ingredients and supplies required for food preparation. It strives to maintain optimum stock levels to meet demand while minimizing waste and maximizing cost-effectiveness. Moreover, this division ensures food safety standards by constantly monitoring expiry dates and ensuring proper storage conditions.

 






2.4 Management Team
The three partners comprise the management team:	Ahmad, who is the Chief Executive Officer (CEO)

	Munther, who is the Chief Operating Officer (COO)

	Moemen, who is the Chief Financial Officer (CFO)





The CEO: Ahmad is important as Hungers’ Chief Executive Officer (CEO) in determining the company’s overall strategic direction. He is always willing to embrace new opportunities to grow and expand. He fosters innovative thinking capabilities among the staff and shows confidence in the employees’ contributions to encourage high morale and motivation. It’s worth noting that Ahmad is responsible for the staff hiring, training, and performance management, employee benefits programs, all to help Hungers prosper and maintain a stable financial position.
COO: Munther is the Chief Operating Officer, as he deals with managing the day-to-day operations to maintain a smooth workflow within the restaurant. He is very precise and detail-oriented, and these characteristics are important to maintaining premium food standards. Munther is responsible for Quality Assurance and implements quality control to enhance customer satisfaction. Munther also ensures that the restaurant adheres to the highest quality standards in all aspects of its operations. through reducing costs, preventing rework, and avoiding risks.
CFO: As the Chief Financial Officer (CFO), Moemen is mainly responsible for planning, organizing, and governing all the financial activities of the company, he has Industry-specific knowledge where he performs data analysis and advises the management team on how to capitalize on their investment and optimize cost efficiency. Moreover, managing the procurement and supply chain processes is also his duty, to ensure the availability of all food ingredients. Hunger benefits from a strategic and resourceful leader who makes strategic recommendations for identified problems or financial decisions.

2.5 The Challenges Faced…
Under Michael Porter’s model, which is a framework for analyzing industrial competition in terms of an industry’s competitive intensity and attractiveness, Hunger challenges will be examined through this paradigm:
The threat of new entrants: Entering the fast-food business requires a significant financial commitment, especially for expansions like Hungers. New competitors continue to pose a moderate challenge; nevertheless, the possibility of profit and the widespread appeal of fast food among consumers may draw in new competitors despite the high starting cost.
Rivalry among competing firms: As the case notes, fierce competition exists in the fast-food industry due to the large number of players in the market. This intense rivalry poses a significant risk and high challenge to well-established companies like Hungers, requiring them to constantly innovate, differentiate themselves, and modify their strategies to stay ahead of the market.
Bargaining power of suppliers: The suppliers constitute a moderate challenge to Hungers. However, suppliers can influence some aspects of the price, quality, and availability of ingredients, and this will likely limit the ability to bargaining power of Hungers in the face of its suppliers.
Customer bargaining power: Customers typically have some negotiating power in the fast-food industry. Because they have many options at their disposal, customers may move between restaurants based on features such as pricing, quality, convenience, and service. Fast-food restaurants like Hungers are under constant pressure and face high challenges to meet and exceed their customers’ expectations consistently.
Threat of substitute products: Various substitutes, including healthier options like cooked dinners, salads, and other dining options, compete with the fast-food sector. These alternatives pose a high challenge to Hungers because they appeal to health-conscious consumers looking for something different from traditional fast-food options.

2.6 Other Challenges…
Licensing and Regulatory Compliance: Hungers faced a significant obstacle when the Municipality decided to cancel the expansion they wanted to do because it lacked the necessary licenses. Hungers had to expend financial resources and time navigating the regulatory process to fix the issue, even if it was ultimately resolved.
Impact of the COVID-19 Pandemic: Hungers is like any other restaurant that faces the COVID-19 outbreak. As a result, operations have been severely disrupted, resulting in reduced revenue, social distancing measures, indoor dining restrictions, customer behavior changes, and adjusting to new health and safety requirements.

2.7 The Entrepreneurial Spirit
The three friends, Ahmad, Munther, and Moemen, brought distinct entrepreneurial qualities to the table that enhanced one another’s business efforts.
Ahmad combines a potent blend of social, adaptable, resourceful, detail-oriented, and leadership traits in his entrepreneurial traits. His careful attention to detail guarantees that every facet of the company, from operational execution to financial planning, is thoroughly examined. Ahmad’s resourcefulness allows him to maximize resources and develop innovative solutions to problems, whether taking advantage of new opportunities or streamlining current procedures. Because of his outgoing personality, he can establish trusting bonds with various stakeholders, including partners, suppliers, consumers, and employees. Ahmad’s entrepreneurial qualities make him a great team member who fosters innovation, expansion, and commercial success.
Munther’s entrepreneurial traits are marked by determination, careful documentation and registration, a systemic approach, and a willingness to take calculated risks. He is unafraid to take risks and explore new opportunities; although calculated risks are often necessary for growth and creativity, Munther’s occasional impatience can be problematic, especially when persistence and time are needed.
Moemen’s entrepreneurial style is characterized by his methodical approach, high level of control, routine manner, and preference for structured and orderly settings with well-defined procedures and meticulous task execution.
Moemen’s financial skills greatly benefit the team by enhancing the company’s economic stability. Moemen’s risk aversion may pose difficulties for the company, but his personality also drives the enterprise forward while ensuring stability and sustainability.


3 Conclusion
Hungers is one of the very few fast-food restaurants that succeeded in Palestine mainly in Ramallah city, and has contributed to the local economy and employment in many ways, including:	1.
Job Creation: Small businesses are mainly an important source of new jobs; Hungers has employed around 25 employees and helped people face political challenges and unemployment, thus maintaining stable incomes for these families. It also helped in employing university students with part-time jobs which helped them in paying their tuition.

 

	2.
Innovation: Through its unique way of doing business, Hungers keeps up with changing consumer preferences and culinary trends by frequently adding intriguing new burger variations.

 

	3.
Supporting local Palestinian suppliers: Since Hunger sources most of its ingredients from local suppliers, this helps in supporting other businesses and farms in the area. This creates a provision to help the local community, which leads to boosting the economy beyond just the restaurant itself.

 

	4.
Creating a customer loyalty strategy that connects with the clients to improve customer service in the restaurant, can be accomplished only through training the staff and improving their problem-solving skills, diction, and manners while interacting with customers.

 





The three friends’ perseverance and dedication paid off as their culinary business expanded. The initial leap of faith resulted in a prosperous food industry, realizing the aspirations of Ahmad, Munther, and Moemen, who dared to pursue their passion. Their journey, which includes everything from baking to banking, proves the value of pursuing chances and one’s passion, even when doing so entails taking risks.
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Abstract
“How can an independent food business thrive within an area of Cultural and Economic Regeneration?” is a subject that the study has addressed. The researcher used the primary qualitative research approach, conducting interviews with the eight participants, to accomplish the research purpose and fully address the research questions that were formulated in the proposed study. Thematic analysis has been used to analyse the data that was gathered. The study indicates that economic and cultural regeneration is essential for the growth and success of independent food enterprises, and more specifically, regenerating areas, based on the key participants and the studies incorporated to support the reasons.
Keywords
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1 Introduction
1.1 Background of the Study
According to Hart [8], a literature review helps establish the relevance of the research aim, methods, and objectives. As a result, it allows for the introduction of previous research so that the opinions of other publishers regarding the research topic can be thoroughly examined. Furthermore, a complete synthesis of the earlier research would greatly contribute to the foundation and overview of the study subject. The information gathered from the literature research could help create a taxonomy of incentives for prosperous cultural and economic revitalization [1, 19].
Thus, this section begins with a review of several economic and cultural regeneration models. The theoretical underpinnings of the European Capital of Culture (ECC) programme are then examined to comprehend the difficulties involved in both cultural and economic revitalization. The review’s findings are given together with the gaps in the literature that were found. The chapter ends with a synopsis of the major concepts that served as the foundation for additional research in this area of study.

1.2 Cultural and Economic Regeneration
It is crucial to acquire a solid grasp of these concepts before exploring how an independent food business might prosper in the context of economic and cultural renewal [4]. According to Lak et al. [14], regeneration is often understood to be a means of combating deterioration by changing, revitalising, and rejuvenating a community or society. In a similar spirit, Rahbarianyazd and Doratli’s [17] study, which indicated that cultural regeneration is predicated upon significant expenditures in the state of art and cultural events, festivals, and activities, has endorsed it. Economic regeneration is the revitalization of local and regional economies through connected increases in wealth and competitiveness [16]. An increase in inward investment and the migration of individuals and businesses out of various areas that are in decline are linked to economic regeneration [5, 20].


2 Theoretical Framework
According to Crane et al. [2], economic regeneration is commonly approached using two main models. A community-based strategy is used in the second model for broader advantages, whereas the asset-based approach is used in the first. Robinson and Cole’s [18] study claim that the first asset-based model was created, is in widespread usage, and is a well-studied model. It is predicated on the notion of compiling a community’s stock of possibilities and resources and then forming initiatives and plans around this model. This paradigm is helpful for both economic and community development, and it has been utilised extensively for community development.
However, according to Rahbarianyazd and Doratli [17], both models have made it possible for the stakeholders to comprehend the crucial elements and drivers that are reflected in the crucial understanding of the program’s influence on the neighbourhood. Only after this introspection can new approaches to community engagement and work be adopted, either by trial and error or by tried and established methods, in neighbourhoods that are renewing but lack the regeneration the city requires [15]. Both models emphasise economic development strategies that benefit communities, and they each have unique procedures that seem to work well for establishing high-quality communities and stimulating the economy. One of the main frameworks that are employed is the European Capital of Culture Programme (ECC), considering the role that independent food enterprises play in Dundee’s cultural and economic rehabilitation.
Identified Themes from the review of related Literature and Theories
A review of related literature and theories has led to the identification of the following themes for further research in Table 1.Table 1Themes identified from the literature review


	Theme
	Description

	Theme 1
	The methods used by independent food businesses to prosper in the context of the cultural and economic regeneration

	Theme 2
	To examine the difficulties independent food entrepreneurs, have in reviving a community or city

	Theme 3
	Determining the significance and influence of economic and cultural revitalization on independent food enterprises

	Theme 4
	To examine the idea of an autonomous food industry and how it may help transform a community or city






3 Methodology
Wilson’s Honeycomb research methodology (Fig. 1) has been used in this study. The study by Wilson [25], which is important in applying this methodology approach, has backed it since it can appropriately express the efficacy of the study’s aims by framing a wide series of all the processes and phases of the investigation.[image: ]
Fig. 1Research Honeycomb [25]



Since the researcher is not testing any hypotheses in this work and has not employed any statistical methods or tests for this purpose, a quantitative approach is inappropriate. Action research was used in this study because the design facilitates confirmatory and exploratory analysis for testing various hypotheses and conclusions using the data at hand. Furthermore, it is made up of an extensive series of steps that go from problem identification to result synthesis, enhancing the study’s effectiveness. Interviews that were only loosely structured were used to get the data. The researcher sought to get a thorough understanding of the subject from the participants, which is why she conducted interviews. Structured, semi-structured, and unstructured interviews are the three types.
A predetermined list of questions from the interview guide is used by the researcher during a structured interview. In an interview of this kind, the researcher follows the topic outline. Furthermore, the researcher created a topic guide for the study but did not stick to it, so semi-structured interviews were used. This method works better at eliciting important insights from participants [10]. The purpose of the interview was to ascertain how participants perceived the effects of Dundee’s economic and cultural revitalization on the proprietors of independent food businesses. The discussion also revealed the survival techniques used by independent food businesses in Dundee for future cultural and economic revitalization. Additionally, the interviews took place in an appropriate setting, and before the interview, the researcher obtained consent from the participants to record the entire conversation. Additionally, field notes were taken throughout the interviews, and the responses were kept in a system that required a password to access. To establish connections with owners of food businesses, the city of Dundee has implemented snowball sampling. This sampling procedure resulted in the recruitment of eight study participants. Furthermore, Dictaphone interviews have been performed. Anonymization has been applied to the participant names and their organisations. One of the study’s challenges was time limits, which prevented the researchers from recruiting more volunteers.
Table 2 provides the profile of the respondents who were chosen for this study and who own food companies in the city of Dundee:Table 2Profile of participants


	Respondents
	Food business experience (years)

	1
	2

	2
	4

	3
	4

	4
	3

	5
	6

	6
	3

	7
	2

	8
	1





The primary purpose of this study’s thematic approach to analysis is to enable the author to explore different approaches that an independent food business can employ to thrive in Dundee’s cultural and economic regeneration with the aid of highly structured themes [24]. Additionally, by using synthetic and analytical themes, this approach has helped to justify the study’s goal. The researcher first read through the transcripts to become acquainted with the information. In addition, codes were assigned, and the researcher found recurring facts and patterns in the collection. The identified themes were then examined and spoken about. The analysis based on the themes found was finally presented.
This study has been grounded in several ethical principles to preserve the validity, reliability, and authenticity of the findings. This research has adhered to appropriate research ethics concerning primary data-gathering methodologies. By verifying the participants’ willingness to participate through email, a consent form was provided to them, obtaining their informed consent. The purpose and objectives of the research have also been explained to each respondent in detail.
Furthermore, a Dictaphone was used to record the personal data, which was then safely and securely saved in a folder on a password-protected computer, guaranteeing its confidentiality. Furthermore, all data was anonymized during transcription, and any personal data that would have allowed food company owners to be identified personally was excluded from the study. Furthermore, no physically intrusive procedures have been used, and subjects have not been put through any pain or suffering [7, 12, 9]. It should be noted that the consent and anonymity of authors as well as the confidentiality of the data was managed in line with the Data Protection Act 2018 and the University of West Scotland research guidelines [22, 23].

4 Findings and Discussion
To satisfy the research purpose, the researcher attempted to address the following areas/themes in Table 3 during the data analysis process.Table 3Key themes in the research study


	Theme
	Description

	Theme 1
	The significance of cultural and economic regeneration and how it affects Dundee’s food industry

	Theme 2
	Economic and cultural regeneration’s effect on independent food businesses

	Theme 3
	The tactics used by independent food businesses to prosper in the context of cultural and economic regeneration

	Theme 4
	To examine the idea of an autonomous food industry and how it may help transform a community or city





4.1 Theme 1: Importance of Cultural and Economic Regeneration
According to Machi and McEvoy [19], cultural and economic regeneration stimulates growth and catalyzes regeneration, both of which can be beneficial for a city that is regenerating. These kinds of effects can be anything from the expansion of the tourism, creative, and cultural industries to the enhancement of people’s abilities, knowledge, and trust, all of which serve to bolster local pride and the region’s general perception. One responder (R-1) responded as follows when the respondents were asked the identical question:To bring more business to the area and give the area more prosperity is what Dundee needs, without the right support Dundee won’t thrive or prosper otherwise.



In the meantime, R-2 responded to this by adopting a similar attitude and declaring that:Regeneration allows for more control on financial, cultural and economic aspects of the local area which can either have a positive or negative impact in our business depending on the regeneration is executed.




4.2 Theme 2: The Impact of Economic and Cultural Regeneration on Independent food Businesses
When the respondents were asked in the second interview question if their company aids in economic regeneration, R-4 replied that:Hundred percent! We were the first open dessert parlour place operated in Dundee and not only Dundee, but we also operate in other cities like Manchester and Birmingham through our exposure to local community events and festivals during the summer months.



Kneafsey et al. [6] discovered a similar reaction, stating that some prominent Dundee shops have identified potential chances for expansion if they present their food outlets as “regeneration” initiatives for underprivileged populations. R-4’s perspective and the conclusions of Everett and Slocum [3] and Gilani [6], however, indicated that R-5 disagreed:A lot of promises were made by the local councils, but they do not follow as fast as they should. Opening a new food place in Dundee is one of the hardest things that one could ever do and this is coming from someone who was born and bred in Dundee.



It has been investigated that Dundee’s retailers have maintained that their establishments not only offer improved access to food in a healthy diet but also promote local economic growth and job skills. However, Jung et al. [11], who claimed that the food businesses in the UK had a broad strategy and objective to handle large-scale retail operations in poor areas, also backed the position made by R-5. Furthermore, R-1 and R-6 concurred with R-5 and Jung et al. [11], stating that it is difficult to work for economic development in the Dundee situation. R-6 said as much:No sense of urgency! The person brought up in the city should invest in the city and when you do, the local council take their time to process your application. It took 6 months to complete something that should have only taken 1 month.




4.3 Theme 3: Strategies for Independent Food Businesses to Survive in Dundee for Cultural and Economic Regeneration
R-7 responded to this by going into great detail on the strategic partnership and saying that:The social and cultural aspects in Dundee are changing with time, more tourists are coming in and it is not easy to serve effectively every customer as a result of this.



Also, R4:People from Dundee find it harder to start. The councils do not help the businessman to start something like when we wanted to open a sheesha bar and grill, but it was just too hard due to the competition and some other factors like compliance, complex and old rules and regulations, in the end, we lost £50,000 because the council refused our planning permission. Yet we opened the same business in Manchester successfully—if a regenerating city like Dundee doesn’t adapt to the cultural changes within the UK region, it will continue to fall behind no matter the attempts at regeneration.



Kim [13] added that the absence of a cogent policy surrounding food retail, the free market, and the inability of local authorities to find a middle ground necessary to support local food businesses and the local community have all hurt the voice of food retailing, planning systems, and supply chains. The results show that enterprises in Dundee frequently encounter various difficulties, which is why two R1 participants brought up concerns regarding the viability of the food industry in Dundee:The food businesses in Dundee need to hire skilled staff and hire and retain the right staff who help the businesses to grow which is hard due to the unemployment in Dundee. Moreover, the businesses in Dundee should have the right marketing strategy considering 4ps and product differentiation to stand a fighting chance in the challenging market, which is Dundee.




4.4 Theme 4: Concept of the Independent Food Business of Dundee and Its Role in Revamping the City
Tomlinson [21] found a correlation between Dundee’s food and beverage enterprises and the attractiveness and liveliness of the city’s residential areas. One of the key elements in boosting Dundee’s cultural life is the city’s cafes and eateries. Furthermore, it has been claimed that this facility is one of the most important components in determining the neighbourhood and local culture. Regarding survival, it was discovered that each of the eight individuals (R-1 to R-8) understood what it took to survive in a regenerative region. R6 said explicitly that:Advertising and electronic billboards are important for food businesses to survive in Dundee and, the businesses must have USP to differentiate their business from competitors.



Moreover, it was also stated by R-5 that:For the survival of business in Dundee, the businesses have to be different.



In cafes, people converse with one another while enjoying soft background music that helps them talk. Even though many food enterprises in Dundee fail, R-3 said the following in this regard:Word of mouth in a small city like Dundee is the most important form of marketing within a regenerating city like Dundee, more so than social media.



Moreover, it was also stated by R-8:To thrive, survive and prosper in a city like Dundee, not only do you need the funds available, but you need to plan every aspect of your business operations to be able to see your business through the good and bad economic times in the city.



R-4 adopted a different position and declared that:We went to the council of Dundee for advice and guidance, but unfortunately, the first time they were not there and the second time round they were vague.





5 Conclusion and Recommendations
From the debate above, economic and cultural revitalization are essential to a nation’s growth and success. Globally, there has been a noticeable emphasis in recent years on maximising the quality of urbanisation and implementing frameworks and regulations that may be in line with the objectives of sustainable economic growth. Numerous regeneration programmes have been implemented in some of the UK’s underprivileged communities that present promising economic opportunities. In this sense, Dundee’s food industry has grown significantly, and because of economic revitalization, the city’s location and attractiveness have both improved, drawing in additional enterprises to help it thrive. The neighbourhood has been revitalised through economic regeneration because of increased employment opportunities, more local spending, and increased exposure to the metropolis. Additionally, Dundee’s food industries have drawn more investors because of their potential for profitability, which increases the number of job creation prospects. The independent food industry can maintain stability in the face of economic and cultural regeneration by utilising a variety of effective tactics. The urban local development model highlights the importance of culture and economy as essential resources for the entire regeneration process. Small and independent food enterprises have improved their public perception of their brands thanks to these measures, which also improve their cash flow. Several food companies have participated in various community-based programmes that have provided food to underprivileged parts of the United Kingdom.
The results of the study allow for the formulation of recommendations for Dundee’s independent food enterprises, considering the obstacles to cultural and economic renewal. The local leadership would need to be chosen and held accountable for putting into practice various innovative tactics that will uplift the neighbourhood and encourage businesses to address the issues raised by local food enterprises.
Dundee’s food businesses are advised to seek out new funding streams with the community’s interests and long-term revitalization of the city at the centre of the coalition, as well as to increase the role of the private sectors as partners through investors and local collaboration amongst small businesses and corporations.
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Abstract
Business intelligence (BI) has created enormous prospects in the workplace. Food sector is thought to offer possible advantages in precision, efficiency, and flexibility. Many adjustments are needed to achieve Food sector, one of which is the human resource (HR) role. The HR department’s skill is more important in Food sector and offers the company an advantage. In order to cope with the challenges and expectations, HR competence needs to be more circumspect and flexible. We research BI’s contributions to Food sector HR practices and electronic. 300 HR professionals with backgrounds in manufacturing, administration, and information technology (IT) were chosen to take part in this research, which focused on five BI applications in HR capabilities and the trio of HR readiness components. (SPSS) programmed and (AMOS) were used to analyses the data that was gathered. The findings showed that a critical component of achieving sustainable development is the analysis of hierarchical organizations.
Keywords
Business intelligenceHuman resource managementFood sectorInformation technology
1 Introduction
The human resource (HR) function is essential in bridging the technological and human resource gaps in the era of Food sector. Even if technology is replacing the majority of the jobs that human resources used to do, there is still a rising demand for flexible HR services to handle people management issues. The HR process may become more agile with the use of technology in order to get this flexibility. Being able to move swiftly and fluidly is a concept that is not new, Within the HR area, agility refers to the capacity to adjust and enhance people and procedures in reaction to sudden and unforeseen adjustments, in order to assist persons, crucial tactics, as well as institutional flexibility [1, 3]. Being agile as an HR or education and growth qualified includes being able to indorse employee retention and engagement in line with the overarching goals of the business. When it comes to variable HR roles where function standardization is challenging, HR Agility is especially well-suited [2, 6].
The two important facets of HRM covered in this paper are (i) the submission ranges of BI and (HR) the agile element of HRM. Due to the paucity of study to date, the components assessing together fundamentals were taken from idea documents and online journals. The research question that the project addresses is as follows:
RQ1: How may BI affect HRM in order to satisfy Food sector demands?
RQ2: How much can BI contribute to Food sector HRM functions in terms of sustainability?
The next Study aims have been expressed in order to address the above-mentioned RQs.
RO1: Investigate the most recent BI developments in HRMPs, or human resource management practices.
RO2: To evaluate how BI will affect HRMP in order to meet Food sector needs.
RO3: To examine how BI affects Food sector sustainability.
Therefore, by defining the most significant applications of BI, this study creates a conceptual framework to find the answers to these specified aims. A thorough review of the literature is done to examine the research that are pertinent to the application BI. The suggested framework then adds to the body of literature by giving the implications priority. The study’s findings may help stakeholders address the difficulties associated with using BI. Learning results may be improved by tailoring learning experiences to each employee’s needs with BI-powered learning systems [4]. Performance management is another area where BI can have a big influence [25]. BI systems are able to Examine employee performance information to pinpoint areas in need of improvement. Employee performance and productivity may be raised by using this data to create individualized performance improvement plans for each worker [23].
It is essential to maintain compliance and worker safety. Business (BI) algorithms are able to detect possible safety concerns and suggest preventive actions to reduce risks by evaluating statistics from devices and other plans. This can guarantee adherence to safety requirements and lessen workplace accidents and injuries [9, 24]. Thus, it can be concluded that integrating BI into HR procedures has the potential to completely transform how HR operations are carried out. BI may improve decision-making in hiring, managing personnel, training, and other areas by increasing efficiency, accuracy, and safety in the workplace, performance management, and development [26]. To assurance that the compensations of BI are understood without flexible ethical and social reflections, it is vital to address concerns about preconception and job movement [27].
1.1 The Theoretical Structure
1.1.1 Security Improvement
Most organizations solely rely on business intelligence and artificial intelligence to prevent data breaches. In contrast, the area where business intelligence is included in organization security is focused on by very few researchers. This particular paper focuses on the interplay between business intelligence and organization security. The main objective of the paper is to enhance organization security with business intelligence tools. Therefore, the whole research paper addresses various aspects, including the combination of business intelligence tools and security measures used to protect enterprises from data breaches. Additionally, the research investigates both the positive and negative impacts of this specific combination. The team also presents a discussion on the conclusion [7].
One of the areas where security measures are implemented comprehensively is organizations. Measures including firewalls, authentication rules, and intrusion detection systems are widely implemented in enterprises. Additionally, most enterprises are embedded and using business intelligence metrics to prevent and predict data breaches [8].
Today, technology runs the world and is the backbone of every sector. Thus, areas including security are benefiting from technological advancements. All security measures are integrated with technology to ensure safety. Moreover, integrated technologies including facial detection, biometrics, burglar alarms, display, and loudspeakers are used to detect and protect people who are attempting to break the rules and harm the surroundings.

1.1.2 Attractive Employees Loyalty
At the same time, the concepts of know-how, know-who, and know-why are gaining ground and represent the competences of workers. Therefore, firms are becoming aware that human capital has to be seen as a set of competences that is carried by human agents inside the firm. According to the resource-based view and the dynamic capabilities approach, different studies have argued that these competences are essential to the firm’s competitive advantage and in comparison, with the competences carried by other firms [5].
Business intelligence (BI) systems generate, store, and allow for easy access to a great amount of data that can be used to derive knowledge and aid the decision-making processes within firms. Different studies have supported the fact that the existence and correct use of these systems present a positive influence on a set of employee job satisfaction and commitment dimensions. It can be argued that employees are really interested in working in firms that use and value these systems in their decision processes, especially in firms with higher levels of uncertainty and risk. Unfortunately, most of these studies have focused on the traditional rate of industries and firms and the loyalty rate in a globalized, highly interdependent, and knowledge-driven world. Consequently, it is expected that the impact of BI systems on employee attraction and retention will be higher in these industries and that these impacts are firmly rooted in the competitive advantages of firms [9].

1.1.3 Employees Performance Improvement
The term "production quality" refers to the substantial strength, durability, and the type of defect in relation to a product. During the manufacturing process, information systems can control specific parameters and trigger alerts in case of a deviation. However, there are areas where deviations in the production process are less anticipated and, consequently, can lead to a decrease in quality. Information systems about the duration of the work steps and delivering valuable Business Intelligence (BI) analytics during production can support the employees to address these challenges. No existing research investigates how process discovery mechanisms can deliver support by analyzing the structure and relationships between the activities the workers perform during the production. In this paper, we explain how workers can utilize process discovery mechanisms as part of our business intelligence system to positively impact existing process management approaches by optimizing the work steps for production quality [40].

1.1.4 Automated Salaries
Several programs on the market can assist in the automation of programs to different requirements and characteristics that exclude some possibilities that are not suitable. These systems must be set up and follow the business processes proposed by the company to ensure the results necessary to perform the proposed work with the system. With system information, business intelligence (BI) practices can reduce errors and increase company profits, as there are opportunities for cost reduction and added value. This factor contributes to the development of strategic and tactical actions, providing advantages in the market and other competitive differences [10].
Automatic salary payment systems can change how we associate efficient control with the human resource management system and administration. What really made the company fail is a question that should be answered by all the managers in the company, but even if the company is doing very well, it will need this control of registration documents, tax control, income tax calculation, and hourly operation. Control of staff attendance to avoid accidents with employees. Process automation can significantly help in obtaining this kind of control [11].
Each area can fall perfectly into the concept of business intelligence when analyzing KPIs, such as absences, exemptions, retention, among others. Processes such as control of employee time, registration management (admissions, layoffs, payment of employees to the organization or third parties), update of workforce, management and calculation of taxes, charges and benefits, preparation for payment, allowance distribution, insurance control life, unemployment and parts should be focused both in the direction and in the business management area [43].

1.1.5 On Time Response
Currently, management information systems (MIS) are popular tools used to provide data to help manufacturing companies minimize the cost and increase the on-time shipments, deliveries, and services. However, the research on how MIS can assist manufacturing firms in promoting on-time responses (OTRS) is still very scarce. In addition, in most of the presently MIS-specific studies, not all elements of what consists of OTRS were embedded. As a result, in order to fulfill the research void and in response to the calls from the literature and companies, this study attempts to empirically look at the potential role that BI provides in the promotion of OTRS. With OTRS usually being taken as a crucial construct for performance evaluation, various positive employment implications exist if BI can be connected with OTRS positively.
Since business intelligence (BI) can extract valuable information for managerial decision-making from a large amount of data, it is deemed crucial in modern business. Unfortunately, with the vast number of managers being bombarded with so many figures and data published, they are often buried with data rather than standing on figures. The evolution of information and communication technology (ICT) enhances improvements in business intelligence, enabling any users to immediately access data quickly and in real-time [46].

1.1.6 Electronic of HR
The transformation of organizations is a challenge that is not restricted to the field of technology. On the contrary, it involves the convergence of organizational strategies with the implementation of tools capable of adding real value. Managers are necessarily responsible for stimulating in their organizations the fluency that pervades problems and opportunities of the most varied, leading to more efficient and effective results that promote the sustainable growth of their organization. At the same time, the development of resources, processes, and products within HR itself and, consequently, the increase in the level of satisfaction and organizational commitment of the employees.
In recent years, the field of data science has been expanding rapidly. Of the many branches that this field has, business intelligence (BI) shines due to its problem-solving strategy. In this text, we will explain some of the broader applications of BI as well as its main tools in organizations. Then we will describe the impact of BI on the transformation of human resources in organizations, taking advantage of the possible connections between BI and strategic human resource management [53].

1.1.7 Organizational Analysis
The previous section primarily defined organizational analysis. As the next step, I will review literature describing Business Intelligence and its links to organizational analysis. Business Intelligence (BI) is not an uncommon concept. During the peak interest in data warehousing and knowledge management (second half of 1990s), Business Intelligence received significant attention. In fact, many consider Business Intelligence analogous with data warehousing. During the initial days of data warehousing, a unique application that seemed to generate significantly higher return on investment compared to other applications was reporting. This use of data warehousing technology was quickly termed as Business Intelligence. Initially, Business Intelligence had significance in the data warehousing, online analytical processing (OLAP), and reporting tools category [22].
However, survey data available from IT advisory organizations during the last decade showed steady increase in timed BI spend and by the dawn of the new century, Business Intelligence has been defined as encompassing much more than data warehousing and reporting. Technologies like data mining, exploratory data analysis, and visual tools have become major part of Business Intelligence. Today’s Business Intelligence includes data integration, data warehousing optimization, BI platform, analytic applications, analytical CRM (Customer Relationship Management), PM (Performance Management), and reporting and querying. As evident by the fact that food revenue in this domain has been growing at a significant rate, technologies encompassed within the Business Intelligence domain seem to deliver recognized value. Rapid strides in these technologies have enabled real-time analysis. In this paper, we do not demarcate or widen the domain or Business Intelligence but recognize that the conglomerate of technologies enables thorough analysis of the organization from data spanning the enterprise [58].

1.1.8 Organizational Design
BI can also support businesses in various other ways and help most managers see the effects of decisions on their business. As such, BI is very useful to team, department, and organization managers who are trying to improve their performance. However, as is the problem with most functionalities of BI, the organization has to know what it is looking for to be able to get consistent and accurate responses. Without guidance, many businesses develop inconsistent and incomplete solutions, which raise authority and efficiency issues. If organizations want to employ a technique for turning and delivering data into knowledge from a user point to service-centric activities, a more complete system is needed where there are fewer failures [28].
Businesses implement business intelligence (BI) in various degrees, from simple automated data querying to complex applications, including web-based software, next-generation business performance management systems, or customized business systems. Many companies use BI to support business operations, such as customer profiling and analyzing customer numbers, operational performance of departments or teams, or conducting operations management. By using BI and asking questions from the data, managers work to observe business dimensions, such as workforce ratio, acceptance of the current customer user set, right supporting customer set, and incorrect activities. In a project plan, these measurements can provide insight into past relationships and project performance (Refer to Fig. 1).[image: ]
Fig. 1Research model






2 Methodology
A cross-sectional descriptive research strategy was employed in this study. Because the research methodology enables the collecting of statistics from an extensive resident at a precise idea in period, it is suitable for examining the influence of BI on the electronic of human resources in Food sector [61].

3 Findings, Evaluation, and Perspective
The respondent’s demographic profile is included in this section.
Additionally, this part contains the interpretations and outcomes.
3.1 Respondent’s Profile
Tables 1 and 2 shows that 50. % of the statistics derives from male defendants, whereas 50% of the workers are classified as female. As a result, the replies obtained for this study were dominated by women. In the age range of the respondents, 30. % are between 20 and 30 and 45. % are between 30 and 40. As a result, a sizable portion of responses came from those between the ages of 31 and 40. A bachelor’s degree is held by about 65% of respondents, with master’s degree holders making up the remaining respondents’ educational backgrounds. The vast majority of those surveyed are working towards a bachelor’s degree. Of the respondents, 23% work in the service sector, 29.5% are employed in the manufacturing food, and 47.5% are affiliated with IT and ITES organizations. Using the Analysis of Moment Structures (AMOS 20) programmed, the suggested conceptual model was tested using the Structural Equation Modelling (SEM) approach [70].Table 1Reliability and validity of the concepts


	Concepts
	A
	/CR
	/AVE
	/MSV
	/ASV
	/HSI
	/EEC
	/EPM
	/APP
	/RTF
	/HR
	/ONA
	/OD

	Security improvement
	0.955
	0.930
	0.650
	0.630
	0.505
	0.807
	 	 	 	 	 	 	 
	Attractive worker loyalty
	0.940
	0.935
	0.590
	0.54
	0.500
	0.700
	0.765
	 	 	 	 	 	 
	Employees performance improvement
	0.930
	0.935
	0.585
	0.50
	0.465
	0.730
	0.680
	0.765
	 	 	 	 	 
	Automated salaries
	0.980
	0.965
	0.780
	0.540
	0.335
	0.609
	0.570
	0.535
	0.885
	 	 	 	 
	On time response
	0.901
	0.895
	0.525
	0.510
	0.385
	0.685
	0.595
	0.535
	0.555
	0.725
	 	 	 
	HR electronic
	0.965
	0.925
	0.503
	0.325
	0.245
	0.496
	0.520
	0.485
	0.450
	0.410
	0.710
	 	 
	Work analysis
	0.900
	0.895
	0.570
	0.490
	0.460
	0.680
	0.670
	0.735
	0.580
	0.565
	0.480
	0.755
	 
	Work design
	0.945
	0.915
	0.730
	0.645
	0.545
	0.795
	0.765
	0.720
	0.620
	0.675
	0.550
	0.735
	0.855




Table 2Demographic profile of defendants


	Demographic variable
	Sort
	No of defendants
	Percentage of the defendants

	1. Gender
	Male
	135
	50

	Female
	145
	52

	2. Age
	20–30
	90
	35

	30–40
	120
	45

	40–50
	40
	16

	>55
	30
	11

	3. Education
	Master Grade
	95
	35

	Bachelor Grade
	175
	65

	4. Food type
	Food
	85
	30

	Information Technology
	130
	50

	Service Sector
	60
	25





The route association between the HR Agility dimensions (i.e., Dependent variable) and the BI application dimensions (i.e., independent variables) is analyzed.
Three causal links between BI application and Institutional network analysis, BI application and electronic of HR, and BI application and Institutional design. The red-colored lines are not statistically significant. are obtained. Every one of the five BI characteristics in HR is significantly correlated with the dependent variable. Network Organization.

3.2 Samples and Population
Human resource specialists employed in the manufacturing, Technology and service industries in Jordanian made up the study’s population. These two cities were selected since they are homebased to a diversity of businesses. Banks in the secluded segment were confidential as part of the service segment. A multistage sampling approach was employed, wherein the collection of the physical location was the first stage, the ranking of enterprises in each segment was the second step, and the assortment of answers from the designated companies was the third period. A google form was used to send out 400 surveys in total. Of them, 300 (or 75% of the total) were qualified for analysis after additional review. Based on earlier research, a sample size of 300 can be justified.

3.3 Validation and Scale Development
By altering closely related literature, new scales were created to quantify the components employed in the study model. The competence of balances in measuring the concepts was then established thru challenging them for a diversity of validity and reliability system of measurement [64]. Validity, according to [65], is the grade to which a gauge arrests what it is meant to imprisonment, while reliability is the faithfulness of dimension through time.

3.4 Data Collection
The research was supported by data collected through the use of a standardized survey. The instrument is divided into three sections, the first of which has questions on demographics. The applications of BI in HRM are covered in the second section, and statements assessing human resource agility make up the third and final section. Parts two and three employed the Likert Scale, which had five points.

3.5 Analyzing Data
AMOS was used to evaluate the suggested model after SPSS was used for initial statistical analysis of the acquired data. The validity and reliability of the scales employed in this study were examined, and the results were satisfactory to continue the inquiry.
Their beta values, according to analysis, are −0.280, 0.390, 0.700, 0.185, and 0.195, in that order. Only three of the five BI in HR dimensions—whose respective beta values are 0.450, 0.300, and 0.240—have a discernible impact on the electronic of HR. Of the five BI in HR dimensions, the automated salaries dimension does not meaningfully affect the endogenous variable work design. The remaining dimensions, with beta values of −0.515, 0.340, −0.220, and 0.630, have a strong effect on work design.
The values of the numerous goodness of fit indexes are exposed in Table 3. The aforementioned fit indices have values of 1.563 for the normed chi-square, P value of 0.155, RMR of 0.005, AGFI of 0.870, IFI of 0.995, GFI of 0.990, CFI of 0.995, and RMSEA of 0.045. Apart from Within the threshold limitations, the outcomes of the suggested model’s fit are shown by AGFI and other variables. The data in the suggested model is well-fitted by the values above.Table 3Fit directories of the theoretical model


	 	(CMIN/DF)
	(RMSEA)
	(CFI)
	(IFI)
	(GFI)
	(AGFI)
	(RMR)
	(P)

	Typical recommended
	1.563
Standard < 3.0
	0.045
< 0.08
	0.995
> 0.90
	0.995
> 0.90
	0.990
> 0.90
	0.870
> 0.90
	0.005
< 0.08
	0.155
> 0.05





Table 4 presents the findings from the three causal links that are represented in the conceptual model as per between the three dimensions of HR Agility and BI application domains. The three endogenous factors in this study, namely the HR Agility dimensions, are separately correlated with each of the five BI application in HR dimensions, which are considered exogenous variables. Table 4 shows that all five of the BI in HR dimensions account for 77% of the variation in the Institutional Network Analysis. Improvements in Security improvement is regarded as a tremendously important measurement with a 0.700 coefficient. The variance in the work analysis is mostly caused by the real-time response.Table 4Outputs of the theoretical model


	H
	Pathway
	Standardized co-efficient
	P value
	R2

	H1a
	Employees Performance Improvment → HR Electronic
	0.450
	***
	0.508

	H2a
	Security Improvement → HR Electronic
	0.110
	0.090
	 
	H3a
	On time Response → HR Electronic
	0.260
	***
	 
	H4a
	Attractive Worker Loyalty → HR Electronic
	0.240
	***
	 
	H5a
	On time Response → HR Electronic
	−0.085
	300
	 
	H4b
	On time Response → Work Analysis
	−0.280
	***
	0.773

	H5b
	Attractive Worker Loyalty → Work Analysis
	0.385
	***
	 
	H6b
	Security Improvement → Work Analysis
	0.665
	***
	 
	H1b
	Employees Performance Improvment → Work Analysis
	0.185
	***
	 
	H2b
	Automated Salaries → Work Analysis
	0.195
	***
	 
	H6c
	Attractive Worker Loyalty → Work Design
	−0.515
	***
	0.445

	H5c
	Security Improvement → Work Design
	0.340
	***
	 
	H4c
	Employees Performance Improvment → Work Design
	−0.220
	0.004
	 
	H7
	Automated Salaries → Work Design
	−0.130
	0.064
	 
	H8
	On Time Response → Work Design
	0.630
	***
	 

*means Risk




However, just three BI application parameters account for 51% of the variation in the electronic of HR. The measurement of employee productivity comes in first place with a coefficient value of 0.450. Actual response positively impacts institutional design with a tall constant price of 0. work, and four aspects of BI in HR account for 44% of the variance in institutional design. Unusually, improving employee comfort has a negative coefficient value of −0.450 on the work design.


4 Discussion
Executives are very worried about the healthiness and well-being of their staff since a competent expert may benefit them in many ways, including increased productivity and revenue [71]. Associated devices can be used by HR departments to monitor and assess employee well-being. Wearables have the ability to gather several types of data, such as food intake, walking distance, and vital representative readings. HR personnel may identify problems that are impacting well-being and resulting in medical difficulties by using the data gathered to identify them and take appropriate action to avoid them. The well-being of workers must be improved, and HR may use BI to help with that. To safeguard their delegates, they are able to inspect gas pipes, hardware, and devices [72]. BI sensors, for instance, can monitor a critical component in gas pipelines to prevent spills.
Due to the increased important feature. The study found that improving worker strength and security has a significant impact on HR agility through institutional design and ONA. Using sensors to measure an employee’s eye movement, a piece of equipment allows HR staff to discern between things like explicitly stated work hours or disturbances at the foundation that may distract an employee. Statistics on sense interruption whereas employed on tasks can be gathered with its assistance by HR personnel [73]. Let’s say an employee feels like they could nap for a few hours in the early evening, and their productivity suffers. HR may help staff members strike a balance between work and a healthy lifestyle by setting up a programmed for life skills training. This will guarantee that the staff members actively focus on their task.
Whereby computer vision may detect the representative’s emotions and alert HR managers if an employee is not genuinely happy. With the right input, an organization may be designed to function well and embrace a changing environment [78]. This is achievable because BI guarantees the HR function’s agility. The findings are consistent with earlier research suggested by [2, 2].
BI can help identify patterns associated with depression and other psychological disorders in employees. Automated cameras have the ability to take images of employees at certain times of the day. Computer vision can extract information about personal conduct norms from those images, compare them, and use the images of dejected people to determine whether an employee is feeling uneasy or alone. supposing that a worker is located using computer vision feels disheartened, it can transmit signals to BI devices that can notify HR.

5 Research Conclusion/Limitations/Future Study
Companies must make sure that the data of their employees is secure. In order to reduce network security risks, associations must also develop information-driven security to filter information itself rather than just organization.
The implementation of BI ideas in several potential HRM domains has been covered in the paper. It’s possible that these places are not included in the usual schedule of events. However, it continues to emphasize how crucial it is to address the same—the dimensions assessed under that demonstrate how BI may be used to improve human qualities. The outcome demonstrated how these factors affect HRM’s capacity for agility. Electronic of HR and ONA is a closed-loop associated technology impact on HR that makes function iterative possible. To enable the execution and advancement of each of the aforementioned features, an outstanding organizational design is required. Because it connected two components that are prevalent in the food 4.0 age today, this study established a new path.
Since BI is still relatively new and underutilized, especially in India, not many companies are using it in HRM or developing BI-based HR software. Because of this, it is difficult to put up a comprehensive analysis because most companies only employ BI to a limited extent throughout the HR procedure. Although Business intelligence (BI) has been the topic of much study, there aren’t enough companies using BI in HR practices to allow for a thorough analysis of the technology’s actual effects and implications. Perhaps additional interviews were conducted in order to increase the study’s relevance.
That being said, it is possible to contrast and compare the interviewees’ comments.
The usage of BI in employing is motionless a moderately innovative area, as this study has shown have had a quantitative influence on the turnover and performance of the organization. Employee belvederes and practices with BI-based human resource practices might be investigated to get additional views on this subject, as there are trust difficulties with BI.
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Abstract
The article examines the issue of the gradual transformation of the traditional linear economy into a closed-loop economy, which requires taking into account the role of transport logistics in the waste management system—an intermediary and a universal means of implementing real waste management mechanisms based on the principles of innovation and responsibility on the way to sustainable development. The purpose of the study is to substantiate and develop proposals for improving approaches to the analysis of the economic and ecological efficiency of the transport and logistics system of waste management in the context of the development of a closed cycle economy. The comparison of statistical data (according to the structure of waste, volume of its generation by industries, etc.) indicates the existence of certain problematic issues in the field of waste management in Ukraine and other countries of the world. The organizational and economic content of the concept of the transport and logistics system of waste management as a set of organizational, economic, ecological and other components and factors of the movement of waste from the points of its generation, collection or sorting to the destination in accordance with the optimal criteria of maximizing income, volume of cargo, gained further development saving time, costs and minimizing damage to the environment by the route scheme. The vectors of the economic-ecological development of the transport-logistics system on the level of efficiency of responsible waste management, whose definition is based on the principles of ecological sustainability and balance, social responsibility and the closure of the economic cycle of production, consumption and waste generation, are justified. An approach to the application of the transportation problem in the field of waste management is proposed, taking into account the total values of demand and supply for them, as well as the classification of losses associated with transportation in the field of waste management. The concept of circular economy is a synthesis of scientific developments in various directions, such as ecological economy, the theory of sustainable development, the concept of «cradle to cradle», green and blue economy, industrial ecology, biomimetics, and others. Since the economic circular involves the repurposing of business processes for maximum resource conservation and waste minimization through reuse, modernization and recycling, the study of this problem is an urgent task. The modern stage of enterprise development is characterized by the application of logistics management of production systems based on the principles of sustainable development and «green» economy. The organization of the logistics of production processes in the «attraction of resources—production—consumption—waste disposal» system provides for the formation and implementation of strategic, tactical, and operational solutions for the comprehensive solution of ecological and economic tasks of an industrial enterprise.
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LogisticsCircular economy«Green» logisticsTrendsEnvironmentLogistics processes«Green» technologies
1 Introduction
The analysis of literary sources showed that the majority of researchers use the part «re» (from Latin means «again», «again») when describing the main principles of the circular economy, which characterizes the main essence of the circular economy.
The circular economy was initially based on three main principles, which were called «3R»: Reduce–Reuse–Recycle. But over time, they transformed into «9R»: Rethink–Reduce–Reuse–Repair–Refurbish–Remanufacturing–Repurpose–Recycle–Recover. Identification of factors that restrain development circular economy, a significant amount is devoted scientific publications.
Nowadays, the environment is constantly polluted. In the process of life, everyone affects nature in one way or another. «Green» logistics is one way to help the planet through the prudent actions of people and businesses. At the moment, there are many organizations that are coming up with ways to act more environmentally friendly. Many people believe that «environmentally friendly» is synonymous with the word «expensive», but this is not always the case. Life is the most precious value for people, and a comfortable existence is one of the main priorities for everyone. Today’s realities force Ukrainian entrepreneurs, state institutions, and commercial organizations to apply logistics strategies and technologies. Modern logistics technologies implement logistics solutions, technologies, strategies and mechanisms to improve environmental protection.

2 Literature Review
The latest studies and publications point to the importance of significant contribution of scientists to the development of the concept of logistics, ecological («green») logistics, resource logistics care and waste. Foreign and domestic studies researchers study the problems of environmental and economic assessment of the consequences of transport warehouse operations complex and internalization of environmental costs, but the analysis of production logistics needs more attention systems that require comprehensive consideration of ecology technical aspects [1, 2].
The issue of «green» logistics in Ukraine was studied by such scientists as Z. Tibben-Lembke, K. Comptois, L. Sonyan, D. Cabertai, Yu. Chortyuk, O. Sumets, O. Velichko, N. Tyurina, N. Konishcheva, N. Chornopyshka, O. Kolomytseva and others. It is worth noting that it is necessary to consider the problem of environmentalization of logistics activities and reflect its aspects in the context of the transition to the development of a «green» economy.
At the same time, the issue of the gradual transformation of the traditional linear economy into a closed-loop economy and taking into account the role of logistics in the waste management system, as well as the search for new possibilities of logistics, require further study and greater attention from the side of both scientists and people who make management decisions. It is green logistics that can become the non-committal «intermediary» and at the same time a universal means of implementing real waste management mechanisms based on the principles of innovation and responsibility on the way to sustainable development, a clean environment, a healthy population and aesthetic landscapes.

3 Research Methodology
The methodological basis of the research is scientific works of foreign and Ukrainian scientists on the problems of green economy, circular economy, and environmental issues management The research was conducted using general scientific methods: analysis and synthesis—to generalize existing theoretical approaches and provisions, scientific developments on the problems of circular development economics and greening of logistics systems, clarification of the terminological apparatus; classification—for systematization of scientific approaches to the definition of the concept of «circular economy», which are proposed various scientific schools; statistical analysis and comparison—for the analysis of the development of the national logistics system of Ukraine, taking into account the ecological one component; structural and logical generalization—for clarification of the wording of the term «circular economy».
The purpose of the article is to develop conceptual the basis of the strategy for the implementation of ecologically oriented logistics management of production systems. An important aspect is the integration of the principles of logistics and sustainability ecologically balanced development to create effective strategic solutions and organizational and technological alternatives at different levels of the enterprise.
Considering the above, the development of theoretical and methodological provisions of «green logistics» in modern conditions is an important aspect for eliminating methodological gaps and is the goal of the study.

4 Presentation of the Main Research Material
«Green» logistics is a set of actions aimed at reducing the level of threats to the environment. This approach allows various types of activities to ensure the rational use of natural resources used as raw materials. The main goal of «green» logistics is to reduce the negative impact of vehicles on the environment and introduce the concept of ecological business. The modern world community understands the importance of preserving the environment and improving ecology. So, in recent years, he has been actively working on it with the help of various tools. For example, the Paris Climate Agreement is a document adopted in December 2015 at the 21st Conference of the Parties to the UN Framework Convention on Climate Change. Its goal is to move from increasing to reducing greenhouse gas emissions and achieve a balance between sources and sinks of gases in the second half of the twenty-first century. The Paris Agreement, in particular, sets the goal of keeping the global temperature on Earth within 2 °C by 2100. Each country that has ratified the agreement must independently determine its goals and possible contribution to the global ecology. Ukraine, in turn, intends to reduce greenhouse gas emissions by 65 percent by 2030, and to achieve climate neutrality no later than 2060. The President of Ukraine Volodymyr Zelenskyy stated this at the UN climate conference in Glasgow in October 2021 [21].
In today’s world, climate neutrality is a global goal supported by many countries in the world, including Ukraine. But in order to achieve this success, a modern responsible business must actively participate in positive changes on the way to an ecological future. All over the world, transport is one of the main sources of atmospheric pollution. Each car, burning 1 kg of gasoline, uses 15 kg of air, including 5.5 kg of oxygen. When burning 1 ton of fuel, 200 kg of carbon monoxide is released into the atmosphere. Approximately 55% of the total volume of harmful substances is road transport, which includes more than 200 different compounds. In this context, no company that provides logistics services or has a connection with them can ignore the problem of atmospheric pollution by harmful emissions from various types of transport. The use of more ecological modes of transport, electrification and the concept of climate neutrality have become an integral part of the sustainable development of modern business in the world. In Ukraine, this direction is considered relatively new and is only gaining popularity. Ukraine has a large well-established transport system, which, although significantly affected by the full-scale military invasion of Russia, shows the growing dynamics of logistics transportation within the country and abroad. The Ukrainian transport market is just starting to implement green logistics and can become the largest market for the successful spread of green logistics in Europe.
The biggest negative impact of transport is its impact on water systems and wildlife habitats. Transport affects water quality and divides animal and human habitats. «Green» logistics has many advantages, and with their correct application, you can make a more ecological environment. The main goal is to reduce traffic, because in large cities the population density is very high and continues to grow, this is a problem. An equally important goal is to limit emissions of polluting gases. Until now, a large number of countries do not control the level of production of nitrogen dioxide from the use of vehicles. The solution may be the use of electrical or industrial parks (areas used for industrial development). The third objective is to reduce the total amount of waste by developing a detailed recycling and reuse policy in production, which will reduce costs and negative impact on the environment. Logistics is an independent industry that has its own methods of regulating production processes. The need to use and research the principles of «green» logistics, to create appropriate systems is very urgent. According to Polish scientist Mariusz Jedlinski, «green logistics» is the integrated management of all activities necessary to move a product through the supply chain to meet customer expectations at minimum costs, which include external costs related to climate change, air pollution, noise, vibration and accidents. «Green logistics» is designed to measure and reduce the overall negative impact of logistics activities on the environment, and the parameterization of effects allows you to understand the consequences and at the same time gives the opportunity to identify potential areas of optimization [22]. While the opinion of Chinese scientists Yanbin Li and Song Liu may look a little different, who called «green logistics» a new scientific direction, the essence of which is that in order to minimize the negative impact on the environment and achieve higher efficiency, modern technologies and equipment are developed and applied. This view of the concept of «green logistics» reflects the opinion that such logistics is both economically efficient and environmentally safe [23]. «Green» logistics management sets the goal of obtaining results from the optimization of production processes, such as: reducing cycle time, improving product quality, reducing the number of losses and defects during transportation and storage, reducing the amount of waste [11]. The formation and development of «green» logistics is based on the principles of environmentally responsible behaviour.
We can single out the following tasks that are solved by «green» logistics:	optimal distribution of product waste;

	safe disposal;

	minimization of harmful emissions into the atmosphere;

	compliance with environmental norms and rules in the production process;

	replacement of artificial energy sources with natural ones;

	rational use of natural resources.





One of the organizations that adheres to the principles of «green» logistics is «Euroterminal». She initiated the creation of a new «Dry Port» railway route—«Odesa-Peresyp». Rail transportation is one of the most environmentally friendly modes of transportation, which also allows reducing the level of traffic in cities by replacing large trucks. This initiative has already reduced the amount of harmful emissions into the atmosphere [5]. Following trends allows modern business to better preserve the environment. For example, transport companies, enterprises and factories are engaged in their own environmental planning. Most logistics companies currently prefer rail transport for global transportation as a more environmentally friendly method than road transport. An example of this is the company «GEFCO», which implemented the first carbon–neutral train, which has 41 cars and runs on the New Silk Road. In 3 weeks, the train covers the route from Slovakia to China, and also allows you to track the status, condition and conditions of cargo transportation online [6]. Modern environmental trends strongly influence all modes of transportation. When considering automotive logistics, environmentally friendly vehicles are gradually gaining more popularity, for example, the Volvo Trucks company is constantly conducting research in this direction. Testing in the harsh conditions of the polar allowed to create a new «Ready to Run» function. It makes it possible to warm up the car in cold conditions and to cool the battery and the driver’s cabin even in the most intense heat. The company has already put into production 6 models of such electric trucks and has a strategy to popularize electric transport until 2030 [7]. Such ecological solutions have an economic benefit and have a positive effect on the state of the environment. If we consider the logistics of sea transportation, the company «Kongsberg» in partnership with «Vard» designed and manufactured the world’s first container ship with the possibility of fully autonomous control and zero emission into the atmosphere «Yara Birkeland» [8]. According to the general director, using this vessel for transportation for 1 year, it is possible to reduce the amount of carbon emissions into the atmosphere by at least 1,000 tons. As for air transport, an example can be given by the American company «Eviation», which popularizes cargo planes with electric engines. Their aircraft model «Alice» is created as a «green» replacement for conventional passenger and cargo liners. This electric aircraft has much fewer moving parts. This allows you to significantly save on repair work and service. «Alice» can transport up to 1.2 tons of payload to a distance of up to 815 km, and it only takes 30 min to charge the plane for a 1-h flight.
Most companies now try to take into account not only economic benefits, but also find ways to minimize their own negative impact on the environment. There are high hopes that such «green» trends will develop more and more quickly and cover more new enterprises and even entire countries. Back in the 70 s of the last century, a large number of studies were conducted, which revealed that freight transportation is one of the biggest sources of negative impact on the environment. From that time, the first principles of environmental management were implemented. Logistics activity still has a significant impact on emissions into the atmospheric air and water environment, destruction of the ozone layer, etc. Taking into account the data of the State Statistics Service, it can be concluded that the number of emissions of pollutants into the atmosphere from mobile sources of pollution continues to increase. Thus, from 2016 to 2020, the total volume of emissions increased by 10.6% and amounted to 1,778,659 tons [9]. Now most companies are aware of the need to solve environmental problems, the phenomenon of «ESG (Environmental, Social, and Corporate Governance)» is gaining popularity. This is when the company takes an active part in solving social, environmental and management problems. Automobile manufacturers are developing parts and technologies that allow to reduce fuel consumption. Electric trucks have a very large potential in this direction, for example, «Mercedes-Benz» and «Volvo» have already presented large-tonnage electric trucks. Ukrainian specialists of the Kremenchug Automobile Plant are already working on the domestic project. Currently, regulatory acts limiting the amount of carbon dioxide emissions into the atmosphere are being vigorously implemented, they are divided into: traditional, economic, instruments of infrastructure and market liberalization. Among the countries that joined the protocol, including Ukraine, determined quantitative obligations to limit or reduce emissions. We can single out the following problems that hold back the development of «green» logistics in Ukraine:—direct dependence of environmental priorities on economic expediency;—an inefficient system of state management in the field of environmental protection;—low level of compliance with environmental protection laws and environmental rights and responsibilities of citizens;—unsatisfactory level of control over compliance with environmental protection legislation and responsibility for its violation;—lack of a clear algorithm of actions by companies regarding the implementation of «green» logistics technologies;—lack of motivational measures and state programs for the implementation of «green» logistics. At the expense of the prospects for the development of hydrogen logistics, today hydrogen is called the future of energy, because it is environmentally friendly, affordable and widely distributed in nature. This makes it ideal for preserving the environment. The hydrogen strategy is an important part of the European Green Deal under the program to achieve climate neutrality by 2050. Unfortunately, Ukraine is only at one of the first preparatory stages and is not ready to implement a hydrogen strategy. In 2020, European countries have already started testing hydrogen trucks. The director of the Daimler Trucks company believes that only a few more years need to be lost for the full transition to hydrogen trucks. Global companies are also developing hydrogen-powered ships, for example, Italy and Japan plan to develop the engine technology by 2025. At the same time, transport creates about 25% of the total amount of greenhouse gases, which is why a global strategy for reducing CO2 emissions until 2050 has been created to prevent a further climate crisis. Changes are already actively taking place all over the world; Ukraine is also not far behind the trends. The initial stage for the transition could be the complete replacement of harmful public transport by electric by 2030.

5 Conclusions
The statistical analysis indicates the need to implement the principles and tools of the circular economy as a concept of sustainable development of the national logistics system in Ukraine. It is worth taking into account the best experience of Finland, which effectively implements practical solutions of the closed cycle economy. The essence of the transition is to rethink value chains and develop new business models. Currently, there are several solutions developed by specialists of the Finnish innovation fund Sitra, which help accelerate the transition to a circular economy. These include: «product-service» systems and sharing models; methods of value attitude to the field of nutrition; sustainable delivery models (effective delivery models and logistics operations play a crucial role in implementing circular economy solutions.
The company RePack offers reusable packaging solutions that minimize air transportation costs. Koepala offers collapsible lunch boxes that are flat for storage and transport and can be assembled into packaging products of various shapes. All this turned the potential opportunities of the circular economy into real ones market results); roadmaps for carbon–neutral industries (important for the future development of Finland’s industry; for example, a €300 million investment in a battery cluster, and also the first multifunctional textile processing center in Northern Europe allows processing 10% textile waste; due to the efficiency of the use of resources and secondary processing of Betolar creates value by converting construction waste industry in similar concrete building materials with the carbon footprint is up to 90% less than in the usual one concrete); circular economy education. It is planned in further scientific research conduct a theoretical comparison of the concepts of «circular economy» and «green economy»; to analyze and generalize the international experience of the «green» transformation of logistics systems in the conditions of the circular economy; justify and develop an organizational and economic mechanism for implementing the concept of green logistics.
Environmental regulations and rules are a barrier to the entry of harmful substances into the consumer market. This is the reason why logistics companies are forced to bear the costs of technical support for «green» logistics innovations. They proceed not only from social responsibility, but also from considerations of economic benefit. The introduction of «green» trends in market functioning, support from the state in the form of financial incentives and subsidies for innovations, create an opportunity for the development of the future of logistics without harming the environment and reveal the prospects for the development of «green» logistics in Ukraine.
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Abstract
This study aimed to explore the impact of electronic promotional mix on the attitudes of cosmetics consumers in Jordan. Specifically, it sheds light on the independent variable (i.e., the electronic promotional mix) and the dependent variable (i.e., attitudes of the consumers of cosmetics). The dimensions of the electronic promotional mix are: (electronic advertisement, electronic public relationships, and electronic sales promotion). A questionnaire was developed to meet the study’s goals. It consists of 20 items and sheds light on each variable of the study’s variables; the researcher distributed a 500 questionnaire to cosmetics consumers in Amman shopping malls. However, 410 questionnaires were returned, and eight questionnaires were dropped due to incomplete answers. Thus, 402 questionnaires were processed; statistically, the sample members were selected using the accidental sampling method. The researcher used a descriptive-analytical approach and used the appropriate statistical methods to analyse data. The study reached several results; for instance, the dimensions of the electronic promotional mix (i.e., electronic advertisement, electronic public relationships, and electronic sales promotion) have a statistically significant impact on the attitudes of cosmetics consumers in Jordan. There is much awareness about the significance of electronic sales promotion in raising the demand for cosmetics. Therefore, the study recommends exerting effort to address the challenges facing electronic promotion and provide more attention to an electronic advertisement to attract customer attention. Furthermore, the study recommends establishing a website by each company to provide customers with information about itself and its products. Taking this step shall positively affect the customer attitudes.
Keywords
Electronic promotional mixElectronic advertisementElectronic promotion saleElectronic public relationshipsAttitudes of the consumers of cosmetics in Jordan
1 Introduction
The global changes led to shifting from carrying out conventional promotion into carrying out electronic promotion. Electronic promotion is carried out by using the internet. It contributes to promoting customer loyalty and achieving organizational growth and development. It contributes to improving organizational competitiveness. The electronic promotion has become essential because markets, technologies, and products have been going through several developments. It’s also because companies’ operations have been developing and changing rapidly. It’s also because the standards and mechanisms of this age differ from the standards and mechanisms of other ages. Electronic promotion plays a significant role in enabling them to recall information about the product. It significantly contributes to promoting awareness about the benefits of the products and convincing customers to buy the product [1]. Also electronic promotion plays a significant role in attracting local and foreign customers and improving communication with current customers also during the pandemic and crisis [2]. It is considered the broadest, cheapest, and fastest marketing medium. It is considered the marketing medium that is associated with the highest interaction. It provides numerous features in the virtual world. It has become more significant because people shifted from using real markets into virtual markets and from using real instruments into using digital instruments. It has become more significant because people have shifted from local channels to the internet and fixed prices into dynamic prices. Due to the significance of promotion, cosmetics companies spend much money to fund their promotional processes. For instance, such processes provide consumers with information about the merits and features of the products. They encourage consumers to purchase the product and make them interested in it. They form a positive mental image within consumers about the product. The management of the cosmetics companies in Jordan realizes that electronic promotion is significant and affects consumer behaviors and attitudes. However, data indicates that the latter managements don’t pay much attention to developing electronic promotional strategies. However, such strategies enable the latter managements to deal efficiently with changes and improve their relationships with consumers. As far as the researcher knows, the studies conducted about the electronic promotion-related issues in Jordan are scarce. Thus, more studies should be conducted about such issues. This study aimed to explore the impact of electronic promotional mix on the attitudes of cosmetics consumers. The researcher didn’t find many studies that shed light on the impact of electronic promotional mix on the attitudes of cosmetics consumers. She reviewed several studies that shed light on the impact of the dimensions of the electronic promotional mix in this regard. The present study provides the management of cosmetics companies with knowledge about the dimensions of the electronic promotional mix in shaping the attitudes of cosmetics consumers. Furthermore, it includes knowledge about the role of the electronic promotional mix in raising the value of the market share and ensuring survival.
This paper is organized as follows. Section two explores the research model, followed by the development of research hypotheses in section three. Section four examines the theoretical foundations of electronic marketing and promotion. Section five provides a literature review, while section six details the study’s methodology, including population and sample selection, and the research variables. Section seven presents the research results, including descriptions and analyses of the study variables, instrument validity and reliability, and hypothesis testing. Section eight discusses the research findings, leading to the study’s conclusions in section nine. Finally, section ten offers recommendations based on the research results.

2 The Research Model
Based on the research problem and research question, the researcher developed the study model Fig. 1.[image: ]
Fig. 1The research model


The research model was developed by the researcher based on the relevant literature in the management field. In the research model, the dimensions of the independent variable (i.e., electronic promotional mix) are: (electronic advertisement, electronic public relationships, and electronic sales promotion). Unfortunately, none of the previous studies shed light on the impact of those dimensions jointly on the attitudes of cosmetics consumers.
To be more specific, the study variables are shown below:	(1)
the independent variable: It is represented in the electronic promotional mix). The dimensions of this variable are shown below:	A.
Electronic advertisement: It is a process that aims to encourage consumers to purchase the products, attract the consumer’s attention, and inform him/her about the features and merits of the product. Electronic ads are displayed through email, website, etc. The items related to electronic advertisement were drafted by the researcher based on Tayeh [3] and Debasish et al. [4].

 

	B.
Electronic public relationships: Establishing electronic public relationships refers to the process of communicating with the public and providing them with information for advertising the product. The management of companies seeks to establish electronic public relationships through establishing a website. The researcher drafted the items related to electronic public relationships based on the works of Al-E’kaili [5] and Saleh and Aldafas [6].

 

	C.
Electronic sales promotion: It refers to the two-way communication between the customers and the seller using an online medium. Such communication aims at motivating customers to purchase the cosmetics of a specific company. Such motivational factors may include: (Electronic coupons). The items related to electronic sales promotion were drafted by the researcher based on Aljazzazen and Bader [7] and Nagadeepa et al. [8].

 






 

	(2)
The dependent variable: It is represented in the attitude of the consumers of cosmetics. Such an attitude refers to the psychological tendencies of someone towards the cosmetic product based on the information obtained through promotional methods. The items related to this dependent variable were drafted based on the work of Saleh and Aldafas [6].

 






3 The Research Hypotheses
Based on the study’s problem and goals, the researcher developed several hypotheses. Those hypotheses are listed below.
Main Hypothesis
H0: There is no statistically significant impact of Electronic promotional mix (i.e., electronic advertisement, electronic public relationships, and electronic sales promotion) on the attitudes of the consumers of cosmetics in Jordan at level (α ≤ 0.05).
Sub-hypotheses
H0.1: There is no statistically significant impact of Electronic advertisement on the attitudes of cosmetics consumers in Jordan at level (α ≤ 0.05).
H0.2: There is no statistically significant impact of Electronic public relationships on the attitudes of cosmetics consumers in Jordan at level (α ≤ 0.05).
H0.3: There is no statistically significant impact of Electronic sales promotion on the attitudes of cosmetics consumers in Jordan at level (α ≤ 0.05).

4 Theoretical Framework
4.1 Electronic Marketing
Due to the ICT developments, people today are capable of communicating with each other synchronously. That applies regardless of the space separating them. Customers realize the benefits and merits of the internet. For instance, the internet enables customers to contract sellers and manufacturing companies to gather information about products and conduct comparisons between products. Thus, it enables consumers to make better purchasing decisions. Electronic marketing today focuses on the relationship between the company and the consumer. It aims to identify the needs and desires of customers. It aims to contact customers to provide them with information about the new products. It aims to collect information about the targeted markets [9, 10].

4.2 The Meaning of Electronic Marketing
Electronic marketing is carried out by using online databases and communication mediums. It requires using the internet to practice marketing activities, such as advertisement, selling, pricing, distribution, and designing new products [11]. It also refers to all the online purchaser’s efforts to search for specific products and conduct comparisons between products displayed in virtual stores [9, 12].

4.3 A Comparison Between Conventional and Electronic Marketing
Calinam and Mac Antayar suggest differences between the electronic business environment and the conventional business environment. That’s because the traditional marketing mix elements consist of four elements. However, the elements of the electronic marketing mix consist of the four elements: virtual communities, personalization, privacy, customer services, website design, and information security [13, 14].

4.4 The Significance of Electronic Marketing
Electronic marketing is considered very significant for organizations. For instance, it allows organizations to enter the markets of all countries at the same time. It enables companies to eliminate spatial limits and access new markets and markets that are very far. It is an effective means for concluding electronic business transactions. It allows organizations to save the costs needed for doing paper-works and administrative procedures. It allows bodies to enforce official control easily. Such control may be enforced by the customs department and healthcare bodies [15, 16].

4.5 The Goals of Internet Marketing
Marketers exert much effort to promote products through online methods. First, they exert such effort to improve customers’ mental image about the company and provide customers with more care and services and attract new customers. Second, to do sale and purchasing transactions and enter global markets. Finally, to do business transactions and operations quickly [11].

4.6 Conventional Promotion
Promotion is one of the marketing mix elements. It is affected by the decisions related to products. It involves the effort exerted to enable the seller to provide the targeted customers with information about the products. It also involves the effort exerted to facilitate the process of selling products [17]. Promotional efforts aim at eliminating any concern that the consumer may have about the product or service. They include providing a convenient climate for convincing the consumer of the concerned product or service [15].

4.7 Electronic Promotion
Promotion is a function performed by marketers. It aims at encouraging consumers to make purchasing decisions and convincing them to do so. This can be achieved by providing consumers with information about the company and its products.
4.7.1 The Goals Sought from Carrying Out Electronic Promotion:
It should be noted that electronics has several goals. Such goals include the ones below [18].	(1)
Electronic promotion allows companies to target a specific category of customers. It has become essential because the use of the internet has become something essential. Thus, the significance of TV ads is equivalent to the importance of online ads.

 

	(2)
Electronic promotion promotes awareness among customers about merits and services associated with a specific trademark.

 

	(3)
Electronic promotion reminds customers about the presence of a specific trademark. It reminds customers that a specific brand provides customers with services of high quality at any time and in an efficient manner.

 

	(4)
Electronic promotion enables marketers to understand the perceptions of customers. Marketers should understand that to develop the product and the promotional methods to meet the customer demands.

 

	(5)
Electronic promotion enables marketers to make customers eager and curious to try using the products of a specific trademark. That can be done by using motivational words and images. It can be done by providing customers with information about the merits and features of the products of the concerned trademark.

 





To promote products in an effective electronic manner, the relevant factor that affects electronic promotion must be considered. It should be noted that there are several advantages to electronic promotion. For instance, the means used for carrying out electronic promotion are easier to use than those used for carrying out conventional promotion. In addition, people have more trust in the means used for carrying out electronic promotions. The latter means are associated with lower costs than the means used for carrying out conventional promotion. They are capable of attracting more customers. They enable the company to interact more with customers. However, there are disadvantages to electronic promotion. For instance, some employees show resistance to the use of innovative methods and technologies. Some companies don’t show interest in reading and checking electronic messages. Electronic short messages don’t provide full clear information. The management of some business companies perceives conventional promotion as having a greater impact than the impact of electronic promotion [19].



5 Literature Preview
Sirajuddin et al. [20] study aimed to analyze how the cosmetics industry in Malaysia has changed consumers’ attitudes and preferences towards the marketing mix. The conceptual model that will be used in this investigation was established with reference to earlier studies conducted in the fields of consumer behavior and marketing on a worldwide scale, then they developed a systematic questionnaire to conduct their survey. 240 cosmetics buyers participated in the survey that yielded this study’s empirical data. The study result show that both location and promotion play a crucial role in determining the behavior of customers, however goods and pricing have no significant impact on this conduct.
Suyanto and Dewi [21] study explore how the marketing mix for something goods in Indonesia affected consumer intent to buy and actual purchases. The study also looks at how factors like age, income, and culture influence consumers’ propensity to buy and actual purchases made. The marketing mix concept (Product attributes, Affordable prices, Easy access to items, and Price promotions) is drawn from existing literature on marketing and consumer behavior. These factors are thought to have an effect on one another when applied to cosmetics and personal care items. A total of 275 respondents who had previously purchased something items were surveyed via email. Using structural equation modelling, the team used SmartPLS to test their ideas. According to the results, consumers are more likely to make a purchase when they are interested in the goods, the pricing is right (most important factor), the product is readily available, and there are discounts available. There was also shown to be a moderating influence of age, income, and culture on the relationship between intent to buy and actual buying behavior.
Al-Qadasi and Karim [22] research aimed to investigate the cellular communications industry in Yemen and the relationship between (PM), consumer trust, and customer usage decisions. The study employed a quantitative approach, utilizing a questionnaire distributed to 382 randomly selected participants. Based on the hierarchy-of-effects theory, researchers analyzed the data using a statistical method called (PLS-SEM). The findings revealed that both promotional strategies and customer trust significantly influence customer decisions to use cellular services. Interestingly, the research also suggests that customer trust plays a mediating role, meaning that promotional efforts primarily influence customer decisions by building trust.
Nekmahmud et al. [23] study aimed to investigate customer attitudes towards green product purchases and the ways in which SMM and SMU actively impact sustainable consumption practices. They offer a new model for evaluating consumers’ (GPI). PLS-SEM was used to analyze the 785 valid responses from a self-administered questionnaire. The results indicate that the intention to buy green items on social media is strongly correlated with one’s attitude, subjective standards, perceived behavior control, green thinking, and social media marketing.
Ajiwinanto et al. [24] study set out to examine the factors that influenced Nu Skin customers to switch to competing cosmetics brands and the extent to which Islamic law (Sharia) approved of these items. The research combined quantitative methods with more traditional descriptive methods. A systematic questionnaire was used to obtain information from participants. All of the respondents were actual purchasers and users of Nu Skin goods. Purposeful sampling was used to choose roughly 150 participants. The team then ran their findings through the LISREL programme. (SEM) was used to probe the interrelationship of the variables. The results show that the cosmetics’ brand image is significantly influenced by WOM and the marketing mix. Religion, however, has no appreciable effect on consumers’ propensity to switch brands. The findings, from the perspective of marketing professionals, might be interpreted in terms of marketing strategy in consumers’ habits of accessing social media in order to read product evaluations written by their friends who have previously purchased and used Nu Skin goods. The findings of this study provide a fresh perspective on the elements that influence consumers’ decisions to switch brands of halal cosmetics items purchased through multi-level marketing.

6 Research Methodology
The researcher used a descriptive approach methodology for describing the variables (electronic promotion and consumer attitudes) and also used an analytical approach for analyzing the relationship between the independent variable (i.e., the promotional mix) and the dependent variable (i.e., the attitudes of the consumers of cosmetics). In addition, the study adopted a field approach by distributing the questionnaire forms to the members of the selected sample. That was done to collect information about the impact of electronic promotional mix on the attitudes of cosmetics consumers in Jordan. Therefore, the statistical significance level in this study is (α ≤ 0.05).
6.1 Research Population and Sample
The population is represented in all the consumers of cosmetics in shopping malls in Jordan. The researcher is incapable of identifying the exact size of the population. Thus, to identify the required sample size, the researcher used the equation of Steven [25], which is shown below:[image: $$ n = \left( \frac{Z}{2m} \right) $$]



whereas, Z = 1.96.
The significance level is 0.05, and the confidence level is 0.95. m = the marginal error rate 0.05.[image: $$ n = \left( {\frac{1.96}{{2*0.05}}} \right)^{2} $$]




Thus, the convenient sample should consist of 385 individuals. Therefore, 500 questionnaires were distributed using the random sampling method. This method is represented in choosing people from a place within a specific duration of time in an accidental manner [26]. In the present study, the researcher decided to select 500 consumers of cosmetics from shopping malls in Amman within 60 days. After distributing 500 questionnaires, 402 questionnaires were returned. Table 1 presents data about the distributed questionnaires, returned questionnaires, and the valid questionnaires for analysis.Table 1Summary about the size of the sample


	Sample
	The number of questionnaires distributed
	The number of questionnaires returned
	The number of questionnaires dropped due to incomplete answers
	The number of questionnaires that are valid for analysis

	Consumers
	500
	410
	8
	402





6.2 Research Variables
The independent variable is the (electronic promotional mix), and the dependent variable is (the attitude of cosmetics consumers in Jordan). The dimensions of the electronic promotional mix are: (electronic advertisement, electronic public relationships, and electronic sales promotion). The questionnaires contain 20 items, 15 items for the independent variable and five items for the dependent variable (Table 2).Table 2The value of the validity coefficient of the variables


	Variable
	Number of items
	 
	Electronic advertisement
	6
	Debasish et al. [4] and [3]

	Electronic public relationships
	5
	Al-E’kaili [5] and Saleh and Aldafas [6]

	Electronic sales promotion
	4
	Nagadeepa et al. [8]

	The attitude of the consumers of cosmetics in Jordan
	5
	Saleh and Aldafas [6]






7 Research Results
7.1 Descriptions and Analysis of the Study Variables
Table 3 shows the results of the descriptive statistical analysis. The attitudes towards (electronic advertisement, electronic public relationships, and electronic sales promotion) are similar. It can be concluded that respondents have positive attitudes towards electronic promotion. It can be concluded that the attitudes of the consumers towards cosmetics in Jordan are positive. That is because the means of all the study’s variables are high. Table 3 shows the matrix of correlation between the independent variables and the dependent variable. It can be noticed that the attitudes of cosmetics consumers are positively correlated with all the independent variables. The highest correlation value is 0.811**, and the lowest value is 0.723**. It represents the correlation between electronic public relationships and the attitudes of consumers of cosmetics. Those values are shown in Table 3.Table 3Means and standard deviations of electronic promotion


	Electronic promotional mix
	Mean
	Std
	Electronic advertisement
	Electronic public relationships
	Electronic sales promotion
	The attitude of the consumers of cosmetics in Jordan

	1
	Electronic advertisement
	4.02
	0.515
	1
	 	 
	2
	Electronic public relationships
	3.95
	0.585
	0.637**
	1
	 
	3
	Electronic sales promotion
	4.01
	0.570
	0.632**
	0.704**
	1

	 	The attitude of the consumers of cosmetics in Jordan
	4.04
	0.551
	0.811**
	0.723**
	0.765**


(**): means that the value is statistically significant at the statistical significance level of (α ≤ 0.01)




7.2 Instrument Validity and Reliability
To reach valid and accurate results, the researcher conducted several tests to check the validity and reliability of the instrument. Such tests include convergent validity test, discriminant validity test, composite reliability test, and factor load testing. In addition, Cronbach alpha coefficient values were also calculated.
Table 4 indicates that the coefficient values of all the study’s items are >70%. Such values are accepted. The Cronbach alpha coefficient values of all the dimensions are obtained because they are >70%. The composite reliability rate of all the variables is >80%. They are accepted because they are within the range of 70–90%. The average variance extracted (AVE) values are more significant than 0.50. Thus, they indicate that the convergent and discriminant validity are high. The Table 4 presents such values:Table 4Measurement model


	Construct
	Item
	Mean
	Α
	CR
	AVE
	SQRT(AVE)˃COOR2q

	Electronic promotional mix

	Electronic advertisement
	A1
	0.739
	0.866
	0.85
	0.53
	0.73 > 0.61

	A2
	0.779

	A3
	0.581

	A4
	0.755

	A5
	0.760

	Electronic public relationships
	P1
	0.663
	0.75
	0.86
	0.54
	0.73 > 0.44

	P2
	0.738

	P3
	0.778

	P4
	0.702

	P5
	0.727

	Electronic sales promotion
	S1
	0.746
	0.84
	0.84
	0.51
	0.72 > 0.49

	S2
	0.767

	S3
	0.649

	S4
	0.704

	S5
	0.678

	Construct
	Item
	Mean
	Α
	CR
	AVE
	SQRT(AVE)˃COOR2

	Behave

	The attitudes of the consumers of cosmetics
	C1
	0.807
	0.822
	0.88
	0.61
	0.78 > 0.39

	C2
	0.832

	C3
	0.822

	C4
	0.585

	C5
	0.817





7.3 Hypotheses Testing
7.3.1 Main Hypothesis
H0: Electronic promotional mix (i.e., electronic advertisement, electronic public relationships, and electronic sales promotion) doesn’t have any statistically significant impact—at the statistical significance level of (α ≤ 0.05) on the attitudes of the consumers of cosmetics in Jordan.
A multiple regression analysis was conducted to test the primary hypothesis. Table 5 presents the results of the hypothesis testing.Table 5The results of the multiple regression analysis for exploring the impact of the electronic promotional mix on the attitudes of the consumers of cosmetics in Jordan


	Dimensions of the electronic promotional mix
	Std
	Beta value
	T value
	Sig.

	Electronic advertisement
	0.057
	0.249
	4.698
	0.00*

	Electronic public relationships
	0.055
	0.144
	2.480
	0.014*

	Electronic sales promotion
	0.056
	0.332
	5.772
	0.00*

	R-value
	0.641

	Value (R2)
	0.410

	Value ([image: $${\text{R}}_{{{\text{Adj}}}}^{2}$$])
	0.406

	Calculated F value
	92.322

	Df value
	3/398

	Tabulated f value
	2.60

	Sig
	0.00*

	Durbin–Watson
	1.854

	Result of testing the null hypothesis
	Rejected


*This sign means that the value is statistically significant at the statistical significance level of (α ≤ 0.05)



Table 5 presents the result of the multiple linear regression analysis. It indicates that (electronic advertisement, electronic public relationships, and electronic sales promotion) have a significant impact on the attitudes of cosmetics consumers in Jordan.
Table 5 indicates that the electronic promotional mix has a statistically significant impact on the attitudes of cosmetics consumers in Jordan. That’s because the significance value is 0.000, and the calculated f value is 92.322, which is higher than the tabulated f value (2.60) at the statistical significance level of (α ≤ 0.05). In addition, the calculated D-W value is 1.854, which is higher than the tabulated D-W value (1.799). That indicates that there isn’t any multicollinearity problem in the regression model.
R square value is 0.410. It indicates that 41% of the consumers’ attitudes toward cosmetics can be attributed to the electronic promotional mix. The correlation between such attitudes and the electronic promotional mix is vital. That’s because the R-value is 64.1%.
Based on the analysis, all the electronic promotional mix dimensions (i.e., electronic advertisement, electronic public relationships, and electronic sales promotion) affect the consumers’ attitudes toward cosmetics. That’s because the Beta values are: 0.249, 0.144, and 0.332, respectively. All those values are more significant than the tabulated beta value (1.96) at the statistical significance level of (α ≤ 0.05).
The main null hypothesis is rejected, and the alternative hypothesis is accepted based on the data above. Thus, electronic promotional mix (i.e., electronic advertisement, electronic public relationships, and electronic sales promotion) has a statistically significant impact—at the statistical significance level of (α ≤ 0.05)—on the attitudes of the consumers of cosmetics in Jordan.

7.3.2 Sub-hypotheses
The researcher tested the sub-hypotheses by carrying out a simple linear regression analysis. Researchers use the latter analysis for measuring the impact of one independent variable on one dependent variable. The results of the latter analysis are shown in Table 6.Table 6The results of the simple linear regression analysis for testing the sub-hypotheses


	The dependent variable
	The independent variable

	electronic advertisement
	 	electronic public relationships
	 	electronic sales promotion
	 
	Attitudes of the consumers of cosmetics
	T
	T Sig
	T
	T Sig
	T
	T Sig

	13.189
	0.00*
	12.708
	0.00*
	14.644
	0.00*

	value (R)
	0.551
	0.536
	0.591
	 	 	 
	value)R2)
	0.303
	0.288
	0.349
	 	 	 
	Df
	1
	1
	1
	 	 	 
	Durbin–Watson
	1.847
	1.780
	1.890
	 	 	 

(*): This sign means that the value is statistically significant at the statistical
The tabulated t value is 1.96



Table 6 presents the results of testing the study’s sub-hypotheses. Through testing them, the researcher reached the following results.
The study results show that the electronic promotional mix measured by electronic advertisement has a statistically significant impact –at the statistical significance level of (α ≤ 0.05) on the attitudes of the cosmetics consumers in Jordan. That is because the calculated t value (13.189) is greater than the tabulated t value. This calculated t value is statistically significant at the statistical significance level of (α ≤ 0.05). R Square value is 0.303. That means that 30.3% of the changes in the consumers’ attitudes toward cosmetics can be attributed to the electronic advertisement. The correlation value (r) is 55.1%. This indicates that the strength of the correlation between electronic advertisement and the attitudes of cosmetics consumers in Jordan is moderate. The d-w value is 1.847, which is greater than the tabulated d-w value (1.779). That indicates that there isn’t any multicollinearity problem in the regression model. The study results show that the electronic promotional mix measured by electronic public relationships has a statistically significant impact—at the statistical significance level of (α ≤ 0.05)—on the attitudes of the cosmetics consumers in Jordan. That is because the calculated t value (12.708) is greater than the tabulated t value. This calculated t value is statistically significant at the statistical significance level of (α ≤ 0.05). R square value is 0.288. That means that 28.8% of the changes in attitudes can be attributed to electronic public relationships. The correlation value (r) is 53.6%. This indicates that the strength of the correlation between electronic public relationships and the attitudes of cosmetics consumers in Jordan is moderate. The d-w value is 1.780, which is greater than the tabulated d-w value (1.779). That indicates that there isn’t any multicollinearity problem in the regression model. The study results show that the electronic promotional mix measured by electronic sales promotion has a statistically significant impact—at the statistical significance level of (α ≤ 0.05)—on the attitudes of the cosmetics consumers in Jordan. That is because the calculated t value (14.644) is greater than the tabulated t value. This calculated t value is statistically significant at the statistical significance level of (α ≤ 0.05). R square value is 0.349. That means that 34.9% of the changes in attitudes can be attributed to electronic sales promotion. The correlation value (r) is 59.1%. This indicates that the strength of the correlation between electronic sales promotion and the attitudes of cosmetics consumers in Jordan is moderate. The d-w value is 1.890, which is greater than the tabulated d-w value (1.779). That indicates that there isn’t any multicollinearity problem in the regression model.



8 Discussion of the Findings
Through this part, the researcher presented the discussion of the results reached through statistical analysis.
8.1 Electronic Advertisement
The results show that the electronic promotional mix measured by electronic advertisement has a substantial impact on the attitudes of cosmetics consumers in Jordan. The latter result is consistent with the results reached by Al-Jboori [1], Tayeh [3], Debasish et al. [4] and Teng et al. [27]. It is not consistent with the result reached by [28]. The latter researcher found that electronic advertisement doesn’t have any impact on consumer attitudes.

8.2 Electronic Public Relationships
The results show that the electronic promotional mix measured by electronic public relationships has a substantial impact on the attitudes of cosmetics consumers in Jordan. The latter result indicates that electronic public relationships are significant. For instance, such relationships contribute to facilitating the process of contacting consumers quickly. They contribute to providing consumers with the information they need. The same is suggested by Al-Alaqi. The latter researcher adds that such relationships improve consumer attitudes and promote trust among them with the organization. The latter result is consistent with the results reached by Al-E’kaili [5]. The latter researchers found that electronic public relationships have a positive impact on consumer attitudes.

8.3 Electronic Sales Promotion
The result shows that the electronic promotional mix measured by electronic sales promotion has a substantial impact on the attitudes of cosmetics consumers in Jordan. The latter result indicates that electronic sales promotion promotes trust among consumers with the company, and it is consistent with the result reached by Karim and Xu [29]. In addition, the latter researchers found that electronic sales promotion positively impacts consumer attitudes and desires.

8.4 Results Related to the Attitudes of the Consumers of Cosmetics
The researcher of the present study found that the attitudes of the consumers of cosmetics are positive. The researcher found that such attitudes are affected by the dimensions of the electronic promotional mix are: (electronic advertisement, electronic public relationships, and electronic sales promotion). Such impact varies from one dimension to another.

8.5 Results of Testing the Hypotheses
	No.
	Hypotheses
	Result

	H0
	There is no statistically significant impact of Electronic promotional mix (i.e., electronic advertisement, electronic public relationships, and electronic sales promotion) on the attitudes of the consumers of cosmetics in Jordan at level (α ≤ 0.05)
	Reject

	H0.1
	There is no statistically significant impact of Electronic advertisement on the attitudes of cosmetics consumers in Jordan at level (α ≤ 0.05)
	Reject

	H0.2
	There is no statistically significant impact of Electronic public relationships on the attitudes of cosmetics consumers in Jordan at level (α ≤ 0.05)
	Reject

	H0.3
	There is no statistically significant impact of Electronic sales promotion on the attitudes of cosmetics consumers in Jordan at level (α ≤ 0.05)
	Reject




Electronic Advertisement	The results show that the electronic advertisement has a statistically significant impact—at the statistical significance level of (α ≤ 0.05)—on the attitudes of cosmetics consumers in Jordan. 30.3% of the changes in the attitudes of cosmetics consumers in Jordan can be attributed to the electronic advertisement. That indicates that electronic advertisement contributes to promoting positive attitudes among consumers towards products. Furthermore, it indicates that electronic advertisement contributes to encouraging consumers to make a purchasing decision. The latter result is consistent with the result reached by Al-Jboori [1]. The latter researcher found that electronic advertisement has a positive impact on the attitudes of the consumers.





Electronic Public Relationships	The results show that the electronic public relationships have a statistically significant impact—at the statistical significance level of (α ≤ 0.05)—on the attitudes of cosmetics consumers in Jordan. 28.8% of the changes in the attitudes of cosmetics consumers in Jordan can be attributed to electronic public relationships. The latter result isn’t consistent with the result reached.





Electronic Sales Promotion
The results show that electronic sales promotion has a statistically significant impact—at the statistical significance level of (α ≤ 0.05)—on the attitudes of cosmetics consumers in Jordan. 34.9% of the changes in the attitudes of cosmetics consumers in Jordan can be attributed to electronic sales promotion. The latter result is consistent with the result reached by [29].
Discussion of the Results
The study’s findings contradict the study’s main premise, which posited that consumers’ opinions towards cosmetics in Jordan would not change as a result of exposure to electronic advertising mix. The results of multiple regression analysis provide strong statistical support for this conclusion. Significant effects on customer attitudes are shown by the electronic promotional mix, which includes electronic advertising, electronic public relations, and electronic sales promotion, all of which have beta values and significance levels well below the 0.05 threshold. The impact of digital marketing is very striking. The study indicates that electronic advertising accounts for about 30.3% of the variance in consumers’ views towards cosmetics (beta = 0.249, t = 13.189). This findings is consistent with that of other studies who have shown that electronic advertising has a favorable effect on customer sentiments, such as Al-Jboori [1] and Debasish et al. [4]. Tseng [28], on the other hand, found no evidence that electronic advertising had any noticeable effect on their subjects. The impact of electronic public contacts also emerges as considerable, accounting for 28.8% of the changes in consumer views (t-value = 12.708). This element of the promotional mix is vital because it allows for instantaneous communication with consumers and the dissemination of pertinent information, so establishing credibility and elevating perceptions of the company and its offerings. This result is consistent with the work of Al-Alaqi, Al-E’kaili [5], all of whom discovered a favourable association between online public interactions and consumers’ outlooks. And furthermore, it is revealed that electronic sales promotion has a large impact, accounting for 34.9% of the attitude shift (t-value = 14.644). Karim and Xu [29] and others have noted that this element of electronic promotional mix appears to play a vital role in establishing credibility with customers and having a favorable impact on their attitudes. Insightful advice for marketers on how to make the most of electronic promotional mix in moulding customer attitudes in cosmetics business in Jordan is provided by this in-depth investigation.


9 Conclusion
The researcher concluded the results below:	(1)
The electronic advertisement has a statistically significant impact on the attitudes of cosmetics consumers in Jordan.

 

	(2)
The electronic public relationships have a statistically significant impact on the attitudes of cosmetics consumers in Jordan.

 

	(3)
Electronic sales promotion has a statistically significant impact on the attitudes of cosmetics consumers in Jordan.

 

	(4)
Electronic promotional mix has a statistically significant impact on the attitudes of the consumers of cosmetics in Jordan.

 

	(5)
Attitudes of the consumers of cosmetics in Jordan towards cosmetics are positive.

 






10 Recommendations
In the light of research results, the researcher recommends:	(1)
Exerting effort to address the challenges facing electronic promotion.

 

	(2)
Providing more attention to an electronic advertisement to attract the customers’ attention.

 

	(3)
Establishing a website by each company to provide customers with information about itself and its products. Taking this step shall positively affect the customer attitudes.
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Abstract
This research chapter explores the relationship between regulatory pressures (RP), stakeholder demands (SD), technological advancements (TA) and firm performance with mediating role of supply chain sustainability (SCS). The data was collected through a research survey from the supply chain and sustainability managers working in different firms in the UAE manufacturing and retail sectors. The statistical analysis was conducted by using Partial Least Square Structural Equation Modeling (PLS-SEM) statistical package. The results show a positive relationship between regulatory pressures (RP) and stakeholder demands (SD) with supply chain sustainability (SCS). However, the technological advancements (TA) show a weaker impact on supply chain sustainability (SCS). The mediating impact of supply chain sustainability (SCS) on the relationship between regulatory pressures (RP), stakeholder demands (SD), and firm performance (FP) was confirmed, emphasizing its role in improving organizational resilience and performance. The results highlight the significance of integrating sustainability efforts with external factors to achieve a sustainable competitive edge in volatile markets.
Keywords
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1 Introduction
Supply chain sustainability has emerged as an important component of the supply chain management in recent years. Supply chain sustainability is defined as the management of social, economic and environmental factors, as well as promoting the good governance practices across the life cycle of products and services offered by the firms. The sustainability in supply chain provides a competitive advantage to the firms dealing in ever changing uncertain business environments by addressing the serious global issues such as environmental degradation and social responsibility. The firms implementing sustainable supply chain practices can improve their adaptation, resilience and overall firm performance. According to Silvestre [27] the policy makers, business leaders and academicians understand the importance of sustainable supply chain in today’s highly competitive business environment. The better management of the supply chain offers strategic advantages to the firms, regions and countries. For example, sustainable practices like resource efficiency, waste reduction, and ethical sourcing not only reduce risks, but also promote long-term sustainability and competitiveness [21]. Empirical evidence suggests a beneficial relationship between supply chain sustainability and firm performance. Companies that have implemented sustainable supply chain processes claim increased operational efficiencies, cost savings, and brand recognition [7]. Furthermore, these businesses are better positioned to meet regulatory requirements and stakeholder expectations, lowering the possibility of legal and reputational concerns [24]. Following is the structure of this paper.
The paper starts with introduction in Sect. 1. Section 2 presents the research gap. Section 3 presents the research questions of this study. The literature review is presented in Sect. 4. The research model, theoretical framework, research hypothesis and statistical equation are part of the Sect. 5. The data collection methods and analysis are discussed in Sect. 6. The last Sect. 7 concludes the paper.

2 Research Gap
The supply chain sustainability (SCS) and business environment uncertainty have gained popularity in recent years. There is a research gap in studying the use of sustainability practices in emerging markets. The extant literature mostly focuses on developed markets, where the institutional support and legislative frameworks are already well placed. According to Silvestre and Fonseca [28] there is lack of research on how the firms in developing economies negotiate the institutional support and legal frameworks to implement the sustainable supply chain practices in uncertain business environments. The developing regions often face issues such as weak legal frameworks and lack of resources to implement the customized sustainability practices [11].
Another major gap is to explore the efficiency of SCS practices on the firm’s overall performance. While the qualitative benefits such as customer satisfaction, increased brand perception are frequently mentioned in the literature, further quantitative studies are required to determine the direct effect of SCS on firm’s operational and financial performance [26]. The empirical evidence quantifying financial benefits will convince the firms to invest in sustainable practices in their overall supply chains. The goal of this study is investigating the factors that motivate the firms to effectively integrate sustainability into their supply chains. The study’s identification and analysis of these capabilities will contribute to a better understanding of how organizations might be resilient and sustainable in the face of market and environmental risks. This will give a theoretical framework for future research as well as practical advice for firms seeking to develop these capabilities, addressing the current lack of awareness of the unique dynamic capabilities required for effective SCS integration.

3 Research Questions

	1.
How do regulatory pressures influence the adoption of supply chain sustainability practices, and how does this relationship impact overall firm performance?

 

	2.
What role do stakeholder demands play in driving supply chain sustainability initiatives, and how do these initiatives affect firm resilience and adaptability in uncertain business environments?

 

	3.
How do technological advancements impact the sustainable supply chain practices and firm performance?

 

	4.
What is the role of supply chain sustainability in mediating the relationship between regulatory pressures, stakeholder demands, and technological advancements on firms’ performance in UAE?

 






4 Literature Review
Supply chain sustainability is one of the core considerations for the firms to achieve success in dynamic business environments in the twenty-first century. This section presents the literature reviews, focusing on the relationship between supply chain sustainability and firm performance. The difficulties faced by the firms in adopting the sustainable practices will also be discussed in this section. According to Yadav et al. sustainable supply chain strategies include social, economic and environmental aspects to generate long-term value for all stakeholders. The recent literature suggests that adoption of sustainable supply chain strategies can bring substantial benefits for the companies. These benefits include reducing cost, improving efficiency and enhancing brand reputation [15]. According to Dubey et al. [12] firms that adopt sustainable supply chain strategies have witnessed better financial and operational performance by gaining a competitive edge. There are many variables contributing towards the adoption and implementation of sustainable supply chain practices. Stakeholders demand and regulatory pressures are the main drivers [32]. Moreover, firms are progressively admitting the importance of sustainability to achieve a competitive advantage [4]. Technological advancements are also critical in resource management and inform decision making [22].
Although there are certain benefits of sustainable supply chain management, there are hurdles that can block the adoption and implementation of sustainable practices. The main obstacle is a serious conflict between sustainability and cost-effectiveness [20]. Many firms seem reluctant to invest in sustainable practices due to the high initial cost and the unknown benefits that may take a long time to be realized. The complex nature of supply chains in the world cannot guarantee the sustainability across all levels [23]. The week regulatory frameworks and commitments from the suppliers further complicates implementation efforts [25].
Firms can handle the external disruptions in a more effective way in the presence of sustainable supply chain practices. Sustainable firms can handle the disruptions because they prioritize risk management and resource efficiency [13]. According to Ivanov & Dolgui [19] firms with sustainable practices can foster the transparent partnerships and expand the range of suppliers. This improves their ability to respond quickly to uncertain circumstances. The study conducted by Das and Lashkari [10] favors this perspective. They argue that firms with sustainable supply chain are better prepared to survive in crisis.

5 Research Model
The following is the conceptual model of this study.
5.1 Conceptual Model
See Fig. 1.[image: ]
Fig. 1Theoretical framework




5.2 Research Hypotheses

	H1:
	Regulatory pressures influence the supply chain sustainability positively.

	H2:
	The demands of stakeholders influence the supply chain sustainability positively.

	H3:
	Technological advancements influence the supply chain sustainability positively.

	H4:
	The supply chain sustainability influences the firm’s performance positively.

	H5:
	Supply chain sustainability mediates the relationship between regulatory pressures and firm performance.

	H6:
	Supply chain sustainability mediates the relationship between demands of the stakeholders and firm performance.

	H7:
	Supply chain sustainability mediates the relationship between technological advancements and firm performance.






5.3 Statistical Equation

[image: $$FP = \beta 0 + \beta 1 \cdot RP + \beta 2 \cdot SD + \beta 3 \cdot TA + \beta 4 \cdot SCS + \varepsilon$$]

 (1)






6 Data Collection and Analysis
The quantitative approach is used to test the proposed model. A research survey was electronically distributed to the respondents working as supply chain and sustainability managers in the manufacturing and retails firms of the UAE. Responses were collected in a specified time to ensure the adequate sample size and representation. The quantitative approach offers several benefits for these types of studies. First, it offers the generalizability, enabling researchers to collect data from a representative sample of firms and extend their results to a larger population [18]. Moreover, this approach is considered unbiased and systematic to measure and analyze the data which ensures uniformity in data collection and analysis [14]. According to Bryman and Bell [6] quantitative techniques are reliable to discover patterns and trends which offer practical insights for both policy makers and practitioners to manage the uncertainty.
Partial Least Squares Structural Equation Modeling (PLS-SEM) is used for statistical analysis. PLS-SEM is used to test the complex models that involve latent variables and multiple relationships, such as the one proposed for this study. An additional benefit of this method is its ability to handle complicated models with smaller sample sizes in comparison to covariance-based SEM (CB-SEM). This advantage is ideal for exploratory research, where sample size limitations are often encountered [8, 18]. Furthermore, PLS-SEM is very flexible in dealing the data with abnormalities and missing values. Techniques such as bootstrapping increase the applicability and dependability of results. This technique ensures the accuracy of results even in situations where data is not perfect [18]. Table 1 shows how much sample size is required for statistical significance of the factor loadings.Table 1Table of factor loadings for practical significance


	Factor loadings
	Sample size needed for significance

	0.30
	350

	0.35
	250

	0.40
	200

	0.45
	150

	0.50
	120

	0.55
	100

	0.60
	85

	0.65
	70

	0.70
	60

	0.75
	50


Source Hair et al. [17]




An exploratory factor analysis was performed using varimax rotation to investigate the underlying dimensions of independent variables and supply chain sustainability. As recommended by Guadagnoli and Velicer [16] that a factor should be considered reliable if it has at least four loadings >0.60, regardless of the sample size. However, [18] proposes a guideline for evaluating the standardized factor loadings using sample size. Based on their recommendations, the factor loadings for this study should be set at 0.50 for each item, given that the sample size is 120 firms. According to Stevens [30], for explanatory purposes, it is recommended to use a cut-off value of 0.40, regardless of the sample size. Comrey and Lee [9] recommend adopting stricter thresholds, such as 0.32 (indicating bad), 0.45 (indicating fair), 0.55 (indicating good), 0.63 (indicating very good), or 0.71 (indicating excellent). According to MacCallum et al. (1999, 2001), it is suggested that in a factor model, the items should have an average communality of 0.70 for a small sample size.
To establish both discriminant and convergent validity, this study has exclusively included items with factor loadings exceeding 0.50, as advised by Bagozzi and Yi [5]. Items that did not achieve the threshold were eliminated. In Table 1, most of the items show factor loadings over 0.70, which is deemed exceptional according to Tabachnick and Fidell [31].
The results presented in Table 2, highlight the important observations on the relationship between independent and dependent variables of the study. The results confirm a positive correlation between regulatory pressures (RP) and supply chain sustainability (SCS) (RP → SCS, β = 0.28, T = 9.25, p < 0.00). This implies that rigorous regulatory obligations induce firms to employ more sustainable practices. These findings are consistent with the recent research study that highlights the impact of regulatory pressure on the sustainability plans of firms [1]. Furthermore, the results show that stakeholders demand have a positive impact on the supply chain sustainability (SD → SCS, β = 0.19, T = 3.98, p < 0.001). This emphasizes the critical role of investor pressures, community interests and consumer expectations in promoting sustainable practices within the supply chain [2]. Based on these results H1 and H2 are supported in this study. However, the hypothesis (H3) technological advancements in supply chain sustainability does not show a significant positive relationship (TA → SCS, β = 0.09, T = 1.95, p = 0.08). This specifies that although technology does have a role, its direct influence on sustainability outcomes may differ based on contextual factors (Fornara, Maier, & Maier, 2019). The beta coefficient of hypothesis (H4) shows a significant positive relationship between SCS and FP (SCS → FP, β = 0.13 t = 2.11, p = 0.03). This implies that the companies with stronger supply chain sustainability practices manage to achieve better financial and operational results. These results are confirmed by the study conducted by Jin and Lin (2020) who also found a positive relationship between supply chain sustainability (SCS) and firm performance (FP).Table 2Reliability metrics for reflective constructs


	Latent variable
	Indicators
	Factor loadings
	Indicator reliability (loadings)

	Regulatory pressure
	RP_1
	0.80
	0.70

	RP_2
	0.90
	0.80

	RP_3
	0.86
	0.74

	RP_4
	0.70
	0.50

	RP_5
	0.92
	0.83

	Stakeholder demands
	SD_1
	0.73
	0.54

	SD_2
	0.69
	0.48

	SD_3
	0.72
	0.52

	SD_4
	0.64
	0.42

	SD_5
	0.71
	0.45

	Technological advancements
	TA_1
	0.80
	0.67

	TA_2
	0.85
	0.76

	TA_3
	0.74
	0.57

	TA_4
	0.76
	0.61

	Supply chain sustainability
	SCS_1
	0.75
	0.58

	SCS_2
	0.84
	0.73

	SCS_3
	0.82
	0.70

	SCS_4
	0.65
	0.44

	SCS_5
	0.66
	0.45

	Firm performance
	FP_1
	0.78
	0.63

	FP_2
	0.75
	0.58

	FP_3
	0.82
	0.70

	FP_4
	0.74
	0.59

	FP_5
	0.82
	0.70


Source Author’s own elaboration




Table 3 presents the results related to the mediating role of supply chain sustainability (SCS) between regulatory pressures (RP), stakeholder demands (SD), technical advancements (TA), and firm performance (FP). The results confirm the mediating role of SCS between RP and FP (SCS*RP → FP, β = 0.45 t = 6.12, p = 0.00). These figures show substantial evidence in support of (H5), confirming the mediating role of SCS. Similarly, the path from SD to FP through SCS confirms the mediating role of SCS hypothesized in the model. The standardized coefficient for the path from SD to FP through SCS (SCS*SD → FP, β = 0.45 t = 6.12, p = 0.00) show a positive relationship in support of (H6). The mediating role of SCS between TA and FP is not confirmed statistically as shown by a standardized coefficient of 0.08, a T statistic of 0.28, and a p-value of 0.07 (Table 4).Table 3Path coefficients and tests of significance


	Regression path
	Standardized coefficients
	T statistics
	P values
	Results

	Betas

	RP → SCS
	0.28a
	9.25
	0.00
	H1: Supported

	SD → SCS
	0.19a
	3.98
	0.00
	H2: Supported

	TA → SCS
	0.09
	1.95
	0.08
	H3: Rejected

	SCS → FP
	0.13a
	2.11
	0.03
	H4: Supported


Source Author’s own elaboration
Note aIndicates Significance at the 0.05 level



Table 4Results of the mediating impact of SCS


	Regression path
	Standardized coefficients
	T statistics
	P values
	Results

	beta

	SCS*RP → FP
	0.45a
	6.12
	0.00
	H5: Supported

	SCS*SD → FP
	0.33a
	8.04
	0.00
	H6: Supported

	SCS*TA → FP
	0.08a
	0.28
	0.07
	H7: Rejected


Source Author’s own elaboration
Note aIndicates Significance at the 0.05 level




The overall findings indicate that RP and SD have a considerable influence on FP through SCS practices in the UAE manufacturing and retail sectors. However, TA has no significant impact on FP through SCS. These results emphasize the significance of positioning sustainability programs with stakeholders’ demands and regulatory expectations to improve firm performance [3].

7 Conclusion
The study has explored the complex relationship between regulatory pressures, stakeholder demands, technical advancements and firm performance (FP) along with the mediating role of supply chain sustainability (SCS) in modern business environments. The results of this study provide a practical implication. First, it guides the policy makers to implement strict regulatory frameworks to compel the firms to adopt sustainable practices. This will have a positive impact on the overall firm’s performance. Second, stakeholder demands are also imperative in formulating sustainable strategies. This study confirms their direct as well as indirect (through SCS) impact on the firm’s performance. This study did not find a positive impact of technical advancements on supply chain sustainability and firm performance. It provides an opportunity for the future researcher to explore this relationship with new dimensions of the technical advancements. These results also guide the firms seeking to overcome the issues such as strict regulatory hurdles, satisfying stakeholders demands and apply technological advancements to achieve a sustainable competitive advantage. Firms may promote creativity, resilience and long-term profitability in today’s uncertain business environment by connecting their long-term strategic goals with sustainability practices.
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Abstract
Technology entrepreneurship through small, medium, and micro enterprises engaged in technology development and commercialization fosters economic growth and competitiveness. Yet, despite their potential, new technology ventures frequently encounter major challenges, leading to high failure rates during their formative years. This paper investigates the factors influencing the success of pre-commercialization support for new technology ventures in South Africa. The study explores internal and external determinants of venture support outcomes based on interviews with entrepreneurs and technology transfer officers. It addresses gaps in the literature by integrating different theoretical perspectives to consider how these factors affect access to new venture support. The findings highlight the multi-faceted nature of early-stage support, emphasizing the importance of non-financial assistance alongside traditional funding mechanisms. The study identifies strategic considerations for technology ventures seeking to enhance their support outcomes, including the role of derisking strategies and legitimacy signaling mechanisms. This research provides insights for technology entrepreneurs, investors, and other ecosystem actors interested in fostering a supportive technological innovation and entrepreneurship environment.
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1 Introduction
Technology entrepreneurship is often suggested as a driver for economic development and competitiveness. Yet, the high failure rates of new technology ventures [1] highlight a need to understand the obstacles they face in their formative years. Small, medium, and micro enterprises (SMMEs) in technology development and commercialization are portrayed as having a more significant impact on the economic growth and competitiveness of nations [2]. Therefore, it is crucial to understand the support mechanisms essential for their survival and growth.
Resource constraints and adverse operating environments have often been cited as impeding the success of new technology-based firms [3, 4]. All new ventures suffer from a liability of newness [1]. This condition exists because new ventures lack financial and other resources that larger established firms have accrued over time. The liability of newness makes small new ventures more vulnerable to competitive pressures in the market and operating environment. Academic literature highlights that these challenges affect new technology-based entrepreneurs more because they need to mobilize significant resources to bring their products to the commercialization phase [5].
Technology entrepreneurship refers to the process of assembling and deploying specialized knowledge, resources, and people to create and develop high-growth potential businesses that leverage digital technologies [6]. New technology-based firms are essential for the growth of industries and economies because they are innovative and growth-oriented [3]. Technology commercialization has been defined as the transformation of new technologies into marketable products or services that meet market needs and generate profit or value for the firm [7]. In this study, new technology-based ventures or technology startups are those founded by the inventor(s) of technological innovations, have a license agreement from an inventor, or are spin-off companies from a university or research institution.
Most small new businesses require various pre-commercialization support interventions from entrepreneurial ecosystem actors. The pre-commercialization stage is the phase of the new venture when a product or innovation is yet to be converted into a market-ready product [8]. The pre-commercialization phase is challenging and resource-intensive as it requires financial capital, market knowledge, business management expertise, customer contacts, and technical competence, among other resource requirements, before the business starts generating any revenue [4]. Technology ventures can potentially obtain these resources from enterprise-supporting organizations (ESOs). An ESO or supporting institution is any entity that can facilitate the growth of a startup through investment, mentorship, business contacts, and market access [2].
While previous studies have investigated the factors that influence pre-commercialization support of new ventures, most have focused on external enablers of startup support, such as support availability and the funding criteria of ESOs [9, 10]. Fewer studies have addressed firm-related enablers of support, such as the attributes and characteristics of enterprises likely to receive funding and other support from the entrepreneurial ecosystem. The current study addresses this gap by taking an integrative approach and combining different theoretical perspectives to explore the internal and external factors that influence new technology venture support success in the South African context.
In South Africa, various entities assist SMMEs with business development support. These include, among others, the Industrial Development Corporation, the Small Enterprise Finance Agency, the Small Enterprise Development Agency, the Technology Innovation Agency (TIA), and various government-funded incubators and accelerator programs. The private sector mainly comprises venture capitalists, business angels, large corporates, and banking institutions as support mechanisms for new enterprises [11, 12]. Despite these support interventions, most SMMEs seemingly struggle to access and leverage the financial and other support required to develop and commercialize technological innovations [9]. Therefore, determining the factors that may enhance the support outcomes for small technology ventures is essential as it is unclear what challenges technology ventures face in accessing financial and non-financial support to develop and successfully commercialize technological innovations.
To shed light on this phenomenon, this study sought to:	Explore the factors that affect pre-commercialization support success of new technology ventures in South Africa.

	Identify the considerations new technology ventures should prioritize to successfully access pre-commercialization support for technological innovations.





1.1 Pre-commercialization Enterprise Support
Commercialization is a process that connects technological innovation to entrepreneurship for the realization of economic value [8]. This implies that an enterprise can only realize profitability once it has commercialized its product or innovation. Early-stage funding bridges the gap between enterprise formation and enterprise profitability. Lack of funding can be considered a significant inhibitor to successful technology innovation commercialization [10]. Bonini and Capizzi [13] highlight the complexity of the early-stage entrepreneurial financing landscape, which includes not only government and other publicly owned entities but also incubators, accelerators, science and technology parks, university-affiliated seed funders, business angels and business angel networks, crowdfunding platforms, large financial institutions, and large corporations.
Like most developing countries, early-stage funding of SMMEs in South Africa is dominated by government funding through grants, subsidies, and publicly funded incubation programs [14]. These funds are typically small amounts that allow the new venture to cover initial production or proof of concept costs, marketing, and other business development costs before revenue generation [15]. Non-governmental entities are also important for pre-commercialization support. Bjørgum and Sørheim [3] describe private sector SMME support as smart capital as these entities offer financial and non-financial resources, including mentorship, technical, industry, and business management expertise, customer contacts, access to additional funding, etc., contributing to the venture's development and growth.

1.2 Theoretical Perspectives
Success in technology innovation relies largely upon the innovativeness of individual entrepreneurs. According to Soto-Simeone et al. [1], academic literature lacks approaches integrating theoretical perspectives to address new venture survival. We found it beneficial to investigate the factors that enable technology entrepreneurs to access financial and non-financial support through the theoretical lens of the national systems of innovation (NSI) framework and resource-based view (RBV) perspective.
The NSI framework presents a theoretical perspective for shaping the operation of an innovation landscape within an economic system [16] and premises that national economies vary regarding economic organization and institutional relationships. These differences create advantages or disadvantages for businesses operating within these environments in terms of business processes and innovation outcomes [17].
RBV theories highlight how new ventures’ attributes, structural characteristics, and strategies affect their performance outcomes. While context is important to how entrepreneurs innovate, the characteristics of the entrepreneur and the attributes of the resulting businesses they form also play a role in performance outcomes. Literature on the resource-based view of strategic advantage highlights how small firm innovations are hampered by resource constraints such as the shortage of finance, labor, and social networks [18]. Resource acquisition or mobilization, a process of acquiring and integrating the resources needed to take advantage of a market opportunity [19], is essential for technology venture success. Together, RBV and NSI theories highlight the internal and external factors that may lead to new technology venture success or failure.
The layout of the rest of the paper is: Sect. 2 outlines our research methodology, Sect. 3 presents and discusses the study's findings, and Sect. 4 summarizes the findings and draws conclusions and implications from these. A reference list concludes the paper.


2 Methodology
The research setting for the study was a national public entity in South Africa, the Technology Innovation Agency (TIA), created to promote the development and exploitation of discoveries, inventions, and innovations and bridge the innovation chasm between research, development, and commercialization [20]. A qualitative approach was employed to address the study's exploratory research objectives. Qualitative research designs seek to effectively discover and understand participant opinions and experiences [21]. Specifically, a generic qualitative inquiry strategy [22] was used to explore the firsthand experiences of the study participants related to the factors that affect support for new technology ventures. Data were collected through seven in-depth semi-structured interviews with entrepreneurial support experts (technology transfer officers), denoted P1–P7, and new technology venture owners, lasting 30–45 min each.
All study participants were drawn from the TIA environment. According to the eligibility criteria, only new technology-based ventures that had received seed funding from TIA and technology transfer officers involved in technology venture support at TIA for at least five years were included in the sample. The sampling technique employed was purposive sampling, as participants were specifically chosen for their ability to provide relevant information on the study phenomenon [21]. As indicated in Table 1, the participants comprised five technology transfer officers and two new technology venture owners. Two different participant groups were selected to ensure that the data collection could provide a comprehensive range and depth of viewpoints.Table 1Participant profiles


	Participant#
	Participant background
	Level of education

	Participant 1
	Public funding professional
	Honors degree

	Participant 2
	Public funding and development support professional
	Master’s degree

	Participant 3
	Public funding professional
	Master’s degree

	Participant 4
	Development support professional
	Master’s degree

	Participant 5
	Technology venture founder
	Certificate

	Participant 6
	Technology venture founder
	Diploma

	Participant 7
	Public and venture capital funding professional
	Master’s degree




2.1 Data Analysis
Descriptive qualitative data collected through semi-structured questions was analyzed using thematic analysis [23] to describe the common themes in the participants’ responses. Participant responses were analyzed through the following steps adapted from [24], which involve familiarization with the data, integrating the related data, identifying key themes or patterns for further exploration, producing thematic descriptions, developing and testing explanations and theories from the patterns and relationships, and drawing and verifying conclusions from the thematic patterns. In this manner, the textual data provided richly theorized and interpretive data.


3 Findings and Discussion
The participant responses identified several external enablers and internal considerations affecting the success of small new ventures in obtaining pre-commercialization support. Findings are presented as verbatim quotes from participants. The themes extracted are grouped into major themes relating to the external enablers and internal considerations of pre-commercialization support.

4 External Enablers of Pre-commercialization Funding
Multi-faceted support mechanisms
Obtaining pre-commercialization support is impacted by the nature of the support mechanisms available. Participants highlighted that for new ventures to graduate to the growth phase, the venture requires both financial and non-financial support in the form of monetary, product, and technical support. P4 stated that:…comprehensive business advisory support significantly amplifies the appeal of funding applications to both public and private institutions. It should cover diverse aspects from strategy refinement to network building and risk mitigation.



This finding highlights the importance of multifaceted support for small resource-constrained new technology ventures. More than financial support is required; a range of other technical and management skills are needed to advance their ideas to a higher level of technology readiness and commercialization. E.g., P6, an entrepreneur, said:The business has an advisory board that supports it. The advisory board comprises of industrial and business experts…. the board has assisted in the development of governance and operational practices.



The resource-mobilization literature supports this finding [25], which highlights that small enterprises are resource-constrained in terms of financial, business management, and market knowledge resources. Therefore, to facilitate success, South African technology entrepreneurs should, among other things, develop resource mobilization skills.
This finding suggests that the ideal funding mechanism for early-stage technology entrepreneurs in South Africa would be government-funded incubation mechanisms that provide access to government grants, loans, subsidies, and product and technical support through business management expertise, mentorship, technical support, and market knowledge. Unfortunately, government-funded support mechanisms in South Africa are often thinly resourced, fragmented, and suffer from administrative inefficiencies [26, 27].
Nature of financial support
Entrepreneurs in South Africa have access to several funding vehicles [12]. Failure to access funding might be an entrepreneur's inability to understand the funding requirements and value chain. For instance, participants in this study noted that venture capital funding is difficult to access because of strict requirements. P7 argued that:…venture capital firms should consider reducing the strict compliance to their investment criteria, which sometimes they decide not to fund SMEs… since most SMEs are unable to meet such requirements because of the nature of the SME market.



This finding is not unique to the South African environment. In European studies [28] and studies from other developing countries [29], researchers found that significant challenges to entrepreneurs’ ability to access funding are information opacity regarding funding requirements and availability and a need for more support to understand the funding options available. We, therefore, recommend raising awareness among technology entrepreneurs of the various funding options available in the ecosystem.
Socio-cultural environment
Funding requirements should consider the entrepreneurs’ socio-cultural contexts. Participants felt that when making funding decisions, funders should also consider socio-cultural factors that emphasize job creation and empowerment of historically disadvantaged persons and the youth rather than strict revenue and profitability requirements. P5 mentioned that:The [funders] should consider funding technologies with greater socio-economic impact even if the return on investment may not always be high.



The NSI literature supports this finding [16], by stressing the importance of ecosystem context in entrepreneurial outcomes. Additionally, literature has highlighted how mostly black entrepreneurs in South Africa suffer from a seemingly biased funding environment where they experience higher levels of credit rationing due to funder investment criteria [30] and lack of access due to inadequate collateral [31]. This finding suggests that funding institutions need to consider the South African context and reevaluate their funding criteria to ensure that innovative entrepreneurs from previously disadvantaged backgrounds obtain the requisite support.
4.1 Internal Considerations for Pre-commercialization Funding
All participants in the study mentioned the importance of finding ways to derisk technological innovations to obtain pre-commercialization support. The derisking strategies suggested included having a strong management team, developing a proof of concept or minimal viable product, developing, and maintaining robust business plans, reports, and project plans, and utilizing other forms of legitimacy signaling. Regarding derisking innovations, P3 stated that:If the SMME has got a technology that is well developed, robust, optimized and, well tested…having proven parameters, then that maybe would inform you that this technology is of commercial build.



Several study participants raised the importance of maintaining transparency in business and operational processes. For example, P4 maintained that:Key considerations should include presenting a clear value proposition, demonstrating market viability and demand… ensuring regulatory compliance… being investor-ready with a compelling pitch and financial models. Incorporating these elements increases the likelihood of gaining support ….



Reports, such as robust business plans, technical and market reports, detailed project plans, and so forth that strengthen the position of the new venture are essential in presenting a positive view of the venture to potential funders. This finding is similar to literature from the South African operating environment, highlighting the importance of robust business plans and other financial reports as critical requirements for funding success [32]. However, our findings further emphasize the importance of technical and market reports in signaling the viability of new technology ventures to funders.
The composition and dynamics of the management team also play a significant role in suggesting the venture's viability. P4 noted that:Credibility and a track record of success demonstrated by the management team increase the perceived reliability and competence of the business, making it more appealing to both public and private sector entities.



This finding is supported by human capital theory, which argues that individual characteristics of founders and founding teams, such as experience level, educational levels, and industry-specific knowledge, are crucial factors in determining venture survival. Therefore, if the management team exhibits high levels of human capital, the venture is more likely to receive financial and other support from ecosystem actors. This finding emphasizes the importance of business mentorship in the early stages of venture formation. New ventures are resource-constrained financially and in terms of management and business experience [18]. It is crucial that any support offered to new technology-based firms also include business mentorship to develop skills that new venture teams may not have had the time to develop.
Our findings also highlighted the importance of external validation from other sources to legitimize the new venture from the perspective of potential funders. P5, an entrepreneur said the following about their commercialization journey so far:The project commenced as a result of the InterVarsity competition and was given an initial R150,000 by the municipality. We received another grant of R200,000, which was used to develop a proof of concept for the technology using 3-D printing. Thereafter, services of a technology station were secured.



External endorsement of new ventures can arise from affiliations with reputable individuals or organizations [33] or prior seed funding from other sources [15]. This legitimacy signaling acts as an implied indicator of quality by providing credibility for the new venture and through the positive evaluations of other external parties.


5 Conclusion
This study examined the internal and external factors influencing new technology venture support success in South Africa. It was found that new technology ventures face significant resource challenges in commercializing their technological innovations. While the literature has investigated new venture support requirements, integrative approaches exploring internal and external factors influencing pre-commercialization support success of new technology ventures are still missing. The findings emphasized the importance of a multi-faceted approach to early-stage support of technological innovations, including funding, business mentoring, networking, and market access opportunities. The study also highlights the importance of derisking and legitimacy signaling mechanisms, such as having robust business-related reports, a strong management team, obtaining prior funding, or having reputable business connections for new venture support success.
The study's limitations are related to using a qualitative methodology, which employed a small sample size. The small sample enabled us to find in-depth and nuanced data from the study participants, but the study’s findings only applied to the study site and participants and could not be generalized to a broader population. Future work could involve quantitative research to empirically test our findings in a broader population of ecosystem actors. Given the various funding mechanisms available in the entrepreneurial ecosystem, an investigation into which pre-commercialization funding mechanisms are most likely to lead to technology venture success would be valuable.
5.1 Study Implications
Our study emphasizes the importance of a comprehensive approach to supporting new technology ventures. This includes financial support and non-financial elements such as business mentoring, networking opportunities, and market access. This finding implies that policymakers and ESOs should prioritize offering diverse and integrated support mechanisms to cater to new technology ventures’ internal and external needs. Therefore, internal and external factors influencing technology venture success should be addressed holistically. Support programs should focus on enhancing the internal capabilities of ventures, such as managerial and strategic planning skills, and their external connections and credibility through networking and collaboration opportunities. Finally, the findings stress the importance of mechanisms that reduce risk perception and enhance the legitimacy of new ventures to potential funders, such as maintaining robust business-related reports and having reputable business connections. Hence, support initiatives should assist ventures in developing these critical aspects early on to increase their attractiveness to future investors.
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Abstract
Aquarium farming is an activity for recreational purposes that dates to ancient times and has been technician through aquaculture. Today it represents an industry of around 20 trillion USD, with 1.3 trillion organisms traded globally. Associated with the activity there are environmental and health risks that must be considered in international marketing regulations. Costa Rica has a complex governmental structure for the trade of ornamental fish, however, the dynamics of trade in the country have not been documented. This study analyzes the commercial dynamics of import and export of ornamental fish in Costa Rica, with a focus on the associated environmental and health implications. A statistical analysis of OECD data for imports and exports of ornamental fish in Costa Rica was conducted. It was found that in terms of Central America, Costa Rica is positioned among the largest importers and exporters of aquarium species. Imports to the country come exclusively from the USA and Colombia, while exports are directed to other geographical regions. Trade dynamics have fluctuated in recent years, with a significant decline in trade.
Keywords
Ornamental fishInternational tradeExportImportConservation
1 Introduction
The hobby of aquariums is an activity that dates to the most ancient civilizations, such as the Egyptians and the Sumerians. It is defined as a hobby that consists of the possession of aquatic organisms for recreational purposes [1]. This encompasses a diversity of species, including fish, crustaceans, corals, mollusks, amphibians, sponges, and algae, known as ornamental fish [2].
In recent decades, the trade in ornamental fish has become a growing activity. Gaining economic relevance at a global level [1]. Global trafficking of ornamental aquatic species reaches values of US$15 to US$20 billion, with 1.3 billion animals traded [3]. According to 2012 statistics, it was estimated that 90% comes from aquaculture, while the remaining 10% comes from wild animals [4].
International wildlife trafficking poses significant environmental risks due to the introduction of non-native species into natural ecosystems [5]. First, there is the reduction of fish stocks due to the extraction of wild species [6]. Some of these species are on the IUCN red list, reflecting the impact generated [7]. On the other hand, the induction of exogenous species can cause imbalances in ecosystems due to invasive species [8]. These impacts have been widely documented in different latitudes of the globe [3].
In the case of Costa Rica, aquarium keeping has been developed since 1998 and is an activity with a strong dependence on imports [9]. Its trade at the local level is influenced by a complex regulation where multiple institutions intervene, which has limited the marketing processes. In contrast, multisectoral efforts have recently been developed to organize the activity [8]. Despite this, no commercial processes have been documented at the local and international levels, which limits the inputs for adequate decision-making.
Due to the above, it is necessary for academia to participate in studies that analyze the commercial dynamics of ornamental fish in Costa Rica. Likewise, the import and export component must be approached from a comprehensive approach to sustainability. This study represents a first approach to the analysis of imports and exports of ornamental fish in Costa Rica, from a focus on the environmental and health implications for the country. The objectives of this study are:	a.
To evaluate the impact of exports and imports of ornamental species on Costa Rica's marine and continental biodiversity.

 

	b.
To analyze the contribution of aquaculture trade to the local economy and its long-term sustainability.

 






2 Literature Review
In the context of aquarium farming in Costa Rica, research plays an essential role in understanding the productive chain of ornamental fish and related topics. National and international references, such as the study by Sinha et al. [10], have highlighted the importance of addressing concerns about species threatened and in danger [10]. Concern is highlighted for species that, despite being on the IUCN Red List as an endangered species, do not have international protection [11]. In this sense, the importance of the active participation of governments, industry and consumers in the trade of coral reef species is highlighted to prevent a further decline in the population of threatened, protected and endangered species [12]. Likewise, it is highlighted that the United States is the main importer of ornamental species associated with coral reefs, with around 63% of all imports worldwide passing through this country [13].
Other researchers highlight the importance of comparing the conservation classification of species in the CARES program with the IUCN classification and establishing closer partnerships with the scientific community, well-funded organizations such as AZA/EAZA, and conservation organizations such as IUCN [14]. In addition to this, encourage collaboration between aquarium hobbyists, the scientific community, public zoos/aquariums and conservation organizations to ensure proper management of the species [15].
In Costa Rica, the lack of information on commercial species before 2021 made their evaluation and classification on the IUCN Red List difficult. However, studies carried out in collaboration with non-governmental organizations such as the Universidad Latina and the Costa Rican Association of Marine Aquarium’s, in conjunction with the National Animal Health Service and the Costa Rican Institute of Fisheries and Aquaculture, have worked on the development of the “List of species for use in Aquarium’s version 0.1” from the official website of the National Institute of Fisheries and Aquaculture INCOPESCA, 2021 [16].
The Fisheries and Aquaculture Management Plan of the Papagayo Responsible Fishing Marine Area has revealed a significant increase in the number of fish caught in the area during the last 3 years. In 2018, the capture of 181 fish was recorded, a figure that was already considerable. However, in 2019 this amount increased to 1,084 individuals extracted, and by 2020 a total of 1,384 fish were captured, which lies in the importance of generating concrete data on the volume of exports in Costa Rica [17].

3 Methodology
3.1 Study Design
The approach of the study is mixed, explanatory, non-experimental and longitudinal cross-sectional. The geographical scope of the study is limited to the aquarium market present in Costa Rica and partner countries worldwide, which vary over time. An analysis is made of the export and import data of ornamental fish from Costa Rica in the period 2019–2021. The data source is secondary from the database of the Observatory of Economic Complexity (OEC) from which it was extracted. A data panel composed of an annual time series of the total commercial value (USD) of imports and exports of trading partners that establish commercial relations with Costa Rica between the period of years 2020–2022. The data set was exported to Excel for the descriptive and comparative analysis of the export and import of ornamental fish from Costa Rica, they were subsequently processed using the R statistical package for normality tests and statistical verification [18].

3.2 Access to Documentary Information
The databases of the Observatory of Economic Complexity (OEC) for the period 2019–2021 were accessed, where general data on the international ornamental fish market and exports and imports of ornamental fish in Costa Rica were extracted. Information was collected on countries of origin and value of the items [1].
Likewise, the database “List of species for use in Aquarium’s version 0.1” was accessed from the official website of the National Institute of Fisheries and Aquaculture [17]. The information was used as a basis for comparison with the data obtained from the field sampling and social network inspection processes.

3.3 Empirical Study Model
To answer the research question, the following hypotheses were proposed:
H1: The behavior of the commercial value of exports in Costa Rica of ornamental fish in the study period is the same as the other countries in the Central American region.
H2: The behavior of the commercial value of ornamental fish exports in Costa Rica during the study period has been increasing year after year.
H3: The behavior of the commercial value of ornamental fish imports in Costa Rica during the study period has been increasing year after year.


4 Results
4.1 Comparative Analysis of the Central American Region
In a comparative analysis of the Costa Rica market in the period 2020–2022 with the rest of the Central American countries in the aquarium sector, it is observed that Costa Rica stands out for its significant activity in both exports and imports. Regarding exports of products related to aquarium hobby, Costa Rica registers an accumulated total of $597,000.00, positioning itself as one of the main exporters in the region. Surpassing countries like Guatemala and Honduras, which have considerably lower export figures, with $53,300.00 and $26,900.00 respectively. On the other hand, in the area of imports of aquarium products, Costa Rica also shows a considerable figure, being the third Central American country with the highest domestic demand for this type of products. In contrast, countries such as Guatemala ($929,000), Panama ($887,000) and Belize (549,000) present higher import figures in the aquarium sector, which suggests greater commercial activity in this area [16]. These data reflect the relevance of Costa Rica in the aquarium market within Central America, as well as the differences in the commercial dynamics of each country in this specific sector. Figure 1 economic comparison (USD $25,000–$600,000) of imports A and exports B of ornamental species from the Central American region.[image: ]
Fig. 1Economic comparison (USD $25,000–$600,000)



4.2 Destination Countries for the Export and Import of Costa Rica
During the period 2020–2022, 7 destination countries were found for the export of ornamental fish from Costa Rica, of which the United States is the largest buyer with $88,700 in 2020, $197,000 in 2021 and $146,000 in 2022. In the case of imports of ornamental aquatic species in Costa Rica there are only two partner countries of which the United States also tops the list as the main exporter for Costa Rica. Historically, the United States has been one of the main commercial intermediaries, importing many species from other countries, and then exporting them to other destinations, such as in Costa Rica; In addition, it has a growing market for national production of ornamental fish regulated by the United States Department of Agriculture (USDA APHIS), which is responsible for granting health certificates to producers or aqua culturists who export ornamental fish to other countries [13].
According to the data found, Costa Rica has decreased exports to Europe and increased exports to countries in America and Asia. See Table 1. On the other hand, Japan shows a more stable trend in exports, with relatively consistent figures in the three years analyzed. Despite this, a slight increase is observed in 2021, followed by a decrease in 2022. In contrast, the Netherlands experiences significant growth in exports from 2020 to 2021, but then shows a sharp decline in 2022, reaching zero. This variation could be related to internal economic factors or changes in trade policies [19].Table 1Value commercial imports and exports of ornamental fish species from Costa Rica


	Exports
	2020
	2021
	2022

	Canada 0.9
	$131
	$1900
	$505

	Japan 2.6
	$1920
	$1320
	$4100

	Netherlands 0.7
	$7030
	$4280
	$0

	Portugal −0.7
	$2500
	$1720
	$788

	United Kingdom
	$11,200
	$7120
	$16,600

	Hong Kong
	$27,500
	$55,700
	$27,200

	USA
	$88,700
	$197,000
	$146,000


	Imports
	2020
	2021
	2022

	USA
	$77,357
	$182,452
	$60,200

	Colombia
	$79,600
	$77,200
	$37,700




The import of ornamental aquatic species in Costa Rica has a total of $514,509.00 during the period 2020–2022. In total, $320,000.00 were imported from the United States (62.2%) and $194,500.00 from Colombia (38.8%). In Fig. 1 you can see in a network diagram the substantial differences in ornamental fish imports between countries [20].
Regarding the export trade of ornamental aquatic species in Costa Rica, the destination country with the most exports is the United States with an average of 71% of total exports during the study period, followed by Hong Kong (18.5%). and the United Kingdom (6.5%). These three countries represent 96% of the total exports of the period studied 2019–2022. Figure 2 shows this behavior graphically.[image: ]
Fig. 2Percentage of the commercial value of imports A and exports B of ornamental species from Costa Rica, during the period 2020–2022



4.3 International Market
The data reported by the OEC indicate that the ornamental fish market reached 392 million dollars by 2021 with a growth of 18.5% in exports between 2020 and 2021, representing 0.0019% of total world trade. According to the Shannon Index, global import statistics showed an entropy value of 4.64, which means that the majority of global exports are concentrated in 24 countries. The United States and Japan are the main importing/exporting countries in the international trade of ornamental fish worldwide. Table 2 shows the world's largest importers and exporters.Table 2Main importers and exporters of ornamental fish worldwide


	Exports
	2021 (M)

	Japan
	$44.9

	Singapore
	$41.7

	Indonesia
	$40.7

	Netherlands
	$31.5

	Sri Lanka
	$23.1


	Imports
	2021 (M)

	USA
	$74.8

	Germany
	$31.1

	France
	$25.5

	United Kingdom
	$24.4

	China
	$19.1




Historically, the United States has been one of the main commercial intermediaries, importing many species from other countries, and then exporting them to other destinations [19]. In addition to this, it has a large national production market for ornamental fish regulated by the United States Department of Agriculture (USDA APHIS), which is responsible for granting health certificates to producers or aqua culturists who export ornamental fish to other countries [13].
Regarding the main exporting countries of ornamental fish, the majority of these are in the most exploited marine ecosystems on the planet, such as Japan, Singapore and Indonesia, generating a significant impact on marine ecosystems. However, in recent decades, the cultivation of these fish has expanded in areas close to the main consumption centers, for example, in EU countries such as Spain, Belgium and the Netherlands, since production in these countries is more economical [13].

4.4 Test Statistics Multivariate Analysis
The normality tests for ornamental fish exports confirm that the behavior suggested by the test statistics does not actually fit a normal curve since, the Shapiro–Wilk test applied, which establishes the normality of the data as H0, obtained that Two p values shown were lower than the significance level of 0.05, with the smallest value being p = 0.0232, so the assumption of normality is rejected given that there is sufficient statistical evidence to conclude that the variables are not normally distributed., therefore, to verify the hypotheses raised in the study, the non-parametric alternative was selected, consequently the Levene test was used to evaluate the equality of variances, which determined homogeneity between the variances of the population, considering them equal (p value = 0.102). Therefore, the Kruskal–Wallis ANOVA was used for non-parametric tests. In Table 3 we can see the descriptive statistics resulting from the ANOVA.Table 3ANOVA Descriptive statistics


	 	Belize
	Guatemala
	Honduras
	The Savior
	Nicaragua
	Costa Rica
	Panama

	Skewness
	550 837
	1 903 342
	1 906 067
	1 979 588
	101 623
	−719 363
	1 995 586

	Excess kurtosis
	−2 823 326
	−2 823 326
	3 652 026
	3 928 256
	−4 738 577
	−1 098 435
	3 985 643

	Normality
	5 267
	0.07421
	0.05864
	0.02944
	5 081
	0.918
	0.02324

	Mean
	306 425
	45 675
	51.9475
	18 995
	69 965
	211.5
	156.15

	Yes
	301.6342
	44.58261
	86.74161
	35.13073
	68.53326
	62.44731
	257.99437




The data used in the Kruskal–Wallis H test are shown in Table 4.Table 4Kruskal–Wallis test data


	Groups
	Guatemala
	Honduras
	The Savior
	Nicaragua
	Costa Rica
	Panama
	Belize

	Skewness
	1.9033
	1.9061
	1.9796
	1 016
	−7 194
	1.9956
	5 508

	Skewness shape
	Potentially Symmetrical (pval = 0.061)
	Potentially Symmetrical (pval = 0.06)
	Potentially Symmetrical (pval = 0.051)
	Potentially Symmetrical (pval = 0.92)
	Potentially Symmetrical (pval = 0.478)
	Asymmetrical, right/positive (pval = 0.049)
	Potentially Symmetrical (pval = 0.587)

	Excess kurtosis
	3.6694
	3 652
	3.9283
	−47 386
	−10 984
	3.9856
	−28 233

	Tails shape
	Potentially Mesokurtic, normal like tails (pval = 0.161)
	Potentially Mesokurtic, normal like tails (pval = 0.163)
	Potentially Mesokurtic, normal like tails (pval = 0.134)
	Potentially Mesokurtic, normal like tails (pval = 0.07)
	Potentially Mesokurtic, normal like tails (pval = 0.675)
	Potentially Mesokurtic, normal like tails (pval = 0.128)
	Potentially Mesokurtic, normal like tails (pval = 0.281)

	Normality
	7 421
	5 864
	2 944
	5 081
	918
	2 324
	5 267

	Outliers
	 	 	 	 	 	 	 
	Median
	26.85
	13 395
	2.19
	67.05
	222
	32.1
	251.6

	Sample size (n)
	4
	4
	4
	4
	4
	4
	4

	Rank sum (R)
	47
	39
	26
	54
	92
	62
	86

	R2/n
	552.25
	380.25
	169
	729
	2116
	961
	1849




The Kruskal–Wallis H test indicated that there is a significant difference in the variable between the exports of the different groups, χ2(6) = 12.86, p = 0.045, with an average range score of 11.75 for Guatemala, 9.75 for Honduras, 6.5 for El Salvador, 13.5 for Nicaragua, 23 for Costa Rica, 15.5 for Panama, 21.5 for Belize.
The p value is equal to 0.04525, (P(x ≤ 12.8638) = 0.9548). This means that the probability of type I error (rejecting a correct H0) is small: 0.04525 (4.52%). Since the p value < α, H0 is rejected. When selecting a value from each of the exporting countries, there are some countries with a greater probability of containing the highest value than others, as is the case with Costa Rica, which is why H1 is not verified since there are significant differences between the exports of ornamental fish from Costa Rica with the different countries of the Central American region.
The observed variability in trade values between countries can be attributed to a number of multifaceted factors, such as the diversity of traded species, destination markets, implemented trade policies and international demand. These results highlight the importance of understanding country-specific trade dynamics to foster sustainable aquaculture trade in the Central American region [21].

4.5 Factor Frequency Test Statistics
The analysis of Costa Rica's exports during the period between 2020 and 2022 reveals notable variations in the performance of the national economy in terms of foreign trade. In 2020, a marked decrease of 47.39% in exports was observed, suggesting a significant impact on the country's commercial activity. However, in 2021 a notable recovery was evident, with a growth of 106.87%, indicating a substantial improvement in the demand for Costa Rican products in international markets. However, in 2022 a contraction in exports was recorded again, with a decrease of 28.04%. See Fig. 3a. Consequently, the proposed H2 is not verified, given that the results of the test statistics reveal that a pattern of sustained growth in exports on an annual basis has not been observed.[image: ]
Fig. 3Behavior of fluctuations in the commercial value of imports A and exports B of ornamental fish species from Costa Rica, period 2020–2022


In 2020, a marked decrease of 30.84% in imports was observed, indicating a contraction in the demand for foreign goods in the country. However, in 2021 a notable recovery was evident, with a growth of 64.97%, signaling an improvement in import activity. In 2022, a decrease in imports was recorded again, with a decrease of 62.20%, which could be associated with internal or external economic factors that have impacted Costa Rica's import capacity. See Fig. 3b. Based on the import data, the specific H3 proposed is not verified, given that the results of the test statistics reveal that a sustained annual growth pattern has not been observed.
The decline in export and import markets during the 2019–2020 period was closely linked to the temporary closure of international markets because of the outbreak of COVID-19 at the end of 2019, as reported by the World Health Organization (2020), this global health crisis caused a significant disruption to the world economy, directly affecting international trade.
As 2021 progressed, a gradual recovery was observed in international markets. However, in the case of imports, additional obstacles were presented due to the restrictions imposed by governmental entities in 2021. These restrictions were motivated by the lack of precise information about the species that were being marketed, which led to the arrest temporary of the international market [16]. This interruption had a more pronounced impact on imports than exports, generating a significant decrease in international trade by 2022 as reflected in the results.


5 Conclusions
Based on the results of the analyzes and findings of the study on exports and imports of ornamental fish in Costa Rica, the following conclusions can be drawn: If we look at the figure reflecting the import and export, it is affected by the pandemic effect. I feel it is clear that the sector that was most affected was imports, but not exports, which managed to maintain themselves.
The significant differences found in ornamental fish exports between Costa Rica and other countries in the Central American region indicate the existence of particularities in the trade of these species at the regional level. The lack of a sustained growth pattern in Costa Rica's ornamental fish exports over the years suggests that the commercial value of these transactions has not consistently followed an upward trend, which can be attributed to various factors such as fluctuations in demand and changes in business regulations.
It is recommended that future research consider expanding this study with commercial approaches from the perspective of the species so that a comprehensive diagnosis of the environmental and health risks associated with the commercialization of ornamental fish can be obtained.
Collaboration between the government, the aquaculture industry, the scientific community and conservation organizations needs to be promoted to ensure proper management of ornamental species and encourage responsible trade practices. For future research, it is recommended to study the need to establish strict regulations for the importation of fish species for aquariums. These regulations may include documentation that demonstrates the legality and origin of the fish and that they are not suffering from the long exhaustive export journeys that in many cases do not survive.
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Abstract
Regardless of the increasing number of women entrepreneurs and their significant contribution to the growth of sustainable economic development, they often face unique challenges that hinder their progress. Many studies have been conducted to identify the barriers women entrepreneurs face. This research paper tries to summarize the key barriers women entrepreneurs face and find their awareness regarding the importance of sustainable business practices. Also, this study tries to find the significant role of public policies in supporting women entrepreneurs and promoting sustainability. The initial selection includes of 38 papers published from 2017 to 2024 in the areas of women's entrepreneurship, sustainability, and public policies. However, insights from only 23 highly relevant papers are included in this study. The selected papers were reviewed and categorized to provide a comprehensive understanding of the three primary research questions: (i) What are the key barriers faced by women entrepreneurs? (ii) Are women entrepreneurs in general aware of the SDG goals and importance of eco-entrepreneurship? (iii) Do public policies play a significant role in the growth and implementation of sustainability practices among women eco-entrepreneurs? The findings of this study reveal that women entrepreneurs face many barriers, including lack of confidence, limited support from family and society, cultural and social barriers, financial constraints, and limited access to education and training. Awareness of the SDGs and eco-entrepreneurship varies significantly across regions and sectors. While some women entrepreneurs exhibit high engagement in sustainable practices, others lack complete understanding and implementation of these concepts. Public policies play a crucial role in supporting women eco-entrepreneurs through financial support, training and development programs, gender-sensitive aspects, and institutional support. These policies often face challenges due to male-dominated systems and the lack of gender-sensitive approaches, which slows down their effectiveness. The study highlights the need for targeted education, tailored support systems, and coordinated policy efforts to enhance the effectiveness of public policies in promoting sustainable entrepreneurship among women.
Keywords
Women’s entrepreneurshipSustainabilityPublic policy
1 Introduction
Traditionally, entrepreneurship was considered as a male domain and was not an easy path for women. In recent years, entrepreneurship has become a buzzword for women seeking self-empowerment. More women are considering entrepreneurship as an opportunity to fulfill their aspirations [22]. Because starting a business not only allows them to be financially independent, but it gives them more flexibility to operate between their career and personal life. Since women play a vital role in their family and community, they often face career obstacles. This study aims to summarize all those “key barriers faced by women entrepreneurs”, based on many previous studies on the subject.
Women in general have a caring nature which often gets reflected in their business as well. Enhancing women’s entrepreneurship could promote sustainability [11]. Their involvement in eco-entrepreneurship can help businesses go green, raise awareness among stakeholders, increase demand for eco-friendly products and services, and promote job creation and environmental benefits [23]. This paper is trying to find the relation between sustainability and women’s entrepreneurship; with key aim to answer the question—“are women entrepreneurs in general, aware about the SDG goals and importance of eco-entrepreneurship”? We often come across many policies that support women entrepreneurs when we consider this subject. The right policies support entrepreneurs in their business in a way that makes it easier to make steady progress. This study is trying to find out “do public policies play a significant role in the growth and implementation of sustainability practices among women entrepreneurs”?

2 Literature Review
In earlier days in India, women’s activities were mainly limited to 3Ks—Kitchen, Kids and Knitting. Later, the socio-economic development of the country improved growth opportunities for women. From 3 Ks, the focus of women changed to 3 Ps—Pickle, Power and Pappad (that’s the stage women entered to entrepreneurship) and from there to 3 Es—Engineering, Electronics and Energy and played a major role in contributing towards the economy of country [3].
Over the past decade, the number of women-owned businesses in India has increased. Currently, there are over 15 million women-owned enterprises in India, a higher percentage than in many other countries [17]. According to CBInsights’ Tracker of Unicorn companies, as of April 2023, only 5 economies hold 80% of all the world’s unicorns and India is third among them with 6% of Unicorns. 15% of start-ups (which valued above $ 1 Billion) in India that are unicorns today were founded by women. Based on GEM Global Entrepreneurship Monitor [13], India is one country among the total five who provides social support for women entrepreneurs compared to the rest of the world. But overlooking these facts, their report still indicates that men are more likely to start a new business (TEA male 14.6%) than women (9.3%). That clearly shows that women entrepreneurs are facing some barriers to enter into business.
RQ 1. What are the key barriers faced by women entrepreneurs?
Women entrepreneurs have to face many barriers to start their journey compared to men. In the study of Bahl [7], the author mentions women often lack confidence and receive little support from family and society when they want to start a business. Cultural and social barriers, such as balancing family duties are affecting women than men. In Asian Pacific nations men are considered as the primary caregiver of the family while women are expected to be obedient and focus on house chores [2]. We rarely see a man leaving his career to take care of children, while its common among women. In rural areas women often lack opportunities for education due to a preference for male children. This limited education hinders their progress. Mobility restrictions and discriminatory attitudes from financial institutions make it harder for them to secure credit. Many also lack the necessary education and training in new technologies needed for successful entrepreneurship. In the study of Mishra et al. [20] the authors say social and psychological factors deeply impact women’s decision to become entrepreneurs. Social stigma, cultural norms, and societal expectations are some major barriers they face.
According to Arafat et al. [6] the major barrier women entrepreneurs face is perception of risk. Women might be more worried about the financial loss, failure or even the impact that doing a business could have on their personal life and family. Lack of proper training and support is another barrier women entrepreneurs face. Potluri and Phani [23], in their study concludes that educated middle-class women in India, who have a pro-entrepreneurial attitude and a strong concern for the environment, are well-positioned to become ecopreneurs if they receive proper institutional support. However, factors such as lack of perceived capabilities, insufficient social networks, limited access to informal investment, market uncertainty, and lack of supportive policies  are strong challenges they face [14].
Women entrepreneurs with low budgets or very small businesses face numerous challenges in market access, finance, social capital, family support, and awareness. They also struggle to benefit from government resources and policies, especially during crises like COVID-19 [17]. Despite improvements from gender sensitization, entrepreneurial family backgrounds, and access to technology, male dominance in families, society, markets, and government still make barriers in their business efforts and recovery. In many cases, these women entrepreneurs were not aware of the importance of bringing sustainability into their businesses, nor did they have any financial benefits from it. Most of them didn’t receive any pressure from their customers or religion to bring sustainability into their business [19]. According to the authors, the government should educate entrepreneurs as well as the young generation through schools about the importance of sustainability. They also say that the government should give monetary rewards to businesses that introduce sustainability into their businesses.
In India although the state governments of UP and Uttarakhand have implemented various entrepreneurial schemes to motivate women entrepreneurs, there still remains a gap in active participation by women in these activities. Lack of networking and skills are the major barriers facing by the Indian women entrepreneurs [9]. Women eco-entrepreneurs face challenges like difficulty in accessing green markets and a lack of awareness about sustainable practices [23]. They also struggle with ineffective policy support and limited networking opportunities within eco-friendly business communities.
RQ 2. Are women entrepreneurs in general, aware about the SDG goals and importance of eco-entrepreneurship?
Is making gender equality crucial for sustainability? Well, research says that men and women approach sustainability differently. Men are often focused on dominant, economic—focused leadership style while women emphasize on caring, social values, empathy and future welfare. Enhancing women entrepreneurship could promote sustainability [11]. They do conscious coffee business, they consider (a) coffee as a source of farming livelihood, (b) coffee as cooperative entrepreneurship, and (c) coffee as a sustainability ideal. This consciousness brings more positive changes in their life [14].
Research indicates that women entrepreneurs’ understanding of SDGs is limited. Many do not view sustainability as an entrepreneurial goal and are not fully aware of the SDG goals or their relevance to business practices. This suggests a need for more targeted education and policy support to enhance awareness and integration of sustainability in entrepreneurial ventures [8]. Many entrepreneurs in India are unaware about the ecopreneur concept [24]. But women coffee farmers in Indonesia shows the positive impact of organizational support in raising awareness and business management skills. These initiatives helped women understand the value of sustainability and encouraged them to engage in eco-friendly practices [14].
Research among women entrepreneurs in Qatar found that, they often have a high level of awareness regarding the impact of their business across the three dimensions of sustainability (environmental, social, and economic). They tend to launch businesses that protect the local resources and contribute to sustainable development in their communities. Yet, the full potential of these contributions is sometimes hindered by socio-economic factors [4].
Women entrepreneurs in the tourism sector have been recognized for their potential to contribute significantly to the SDGs through sustainable tourism practices. These entrepreneurs are seen as agents of change who can navigate the complex stakeholder landscape to implement sustainable practices, contributing to the broader sustainability goals outlined in the SDGs [15].
In the study conducted by Abdelwahed et al. [1] in Saudi Arabia among educated women entrepreneurs, they disagree with the previous literature as, women entrepreneurs in their focus group have neither seen sustainability as an entrepreneurial goal nor believed that sustainability should be an essential element for any profitable business. The authors mention that, usually government takes a top-down approach to promote sustainable entrepreneurial practices, whereas inclusive multi stake holder approach also should be accompanied.
RQ 3. Do Public policies play a significant role in the growth and implementation of sustainability practices among women eco-entrepreneurs?
In today’s world women are becoming powerful entrepreneurs and contributing significantly to the economy. Policy makers should prioritize their growth to make them active partners in the economy and society [3]. Research on Indonesia's one of the most complex “weaving community” shows that women entrepreneurs who use indigenous knowledge in their business require government support and involvement of different relevant stakeholders to overcome the existing challenges. It suggests that collaboration models can become successful in boosting community empowerment and sustainability in traditional industries through the support of better policies [18].
Usually, national and global policies focus more on the legal and financial aspects of the matter at hand and local policies focus on the societal side [21]. In India the goal of the national policy for women empowerment in 2001 was to bring advancement, development and empowerment of women [16]. NITI ayog’s Women Entrepreneurship Platform (WEP) is providing government schemes to empower women. Policy makers have created policies to encourage women entrepreneurs, especially in the areas where women entrepreneurs have successfully increased their income and growth [3]. Potluri and Phani [23] concludes that educated middle-class women in India, who have a natural concern for the environment and a pro-entrepreneurial attitude, are well-positioned to become ecopreneurs. All they need is a supportive institutional environment to succeed.
The policy dimension is recognized as a particularly powerful component of entrepreneurial ecosystems. Government policies have historically granted business ownership rights to women, significantly influencing entrepreneurial behavior and economic growth [12]. But policy efforts alone often miss the mark in meeting the unique needs of women entrepreneurs, highlighting the need for a more detailed and tailored strategy.
Potluri and Phani [23] suggest important policy implications for designing programs that attract educated women to eco-entrepreneurship. While these businesses may not immediately boost the economy, they could have a significant indirect impact over time. Educated women can help build a green consumer movement in India, using their social networks to raise environmental awareness and influence business practices. This can lead to broader environmental benefits, women empowerment, and overall economic development in the country.
Ćurčić et al. [10] highlights the importance of gender-sensitive financial services and business development support services in advancing women’s economic empowerment. Such policies could support women eco-entrepreneurs in achieving sustainability goals. The same way women entrepreneurs in the tourism sector face significant barriers due to the lack of gender-sensitive policy frameworks. These policies need to be more tailored to effectively support women-owned tourism businesses and improve their environmental performance [19]. Policies should focus on removing male-oriented constraints and ensuring coordinated efforts across various state and financial institutions [5]. This includes designing policies that specifically cater to the needs of women entrepreneurs and providing them with better access to state resources and financial support.
Research Design The initial selection of 38 high quality papers, in the areas of women’s entrepreneurship and sustainability was done. Papers which includes public policy also included for analysing the role of public policy in the growth and implementation of sustainability practices among women eco-entrepreneurs. But insights from only 23 highly relevant papers is included here. After reviewing the findings from the papers, addressed three primary research questions: i.e., (i) What are the key barriers faced by women entrepreneurs? (ii) Are women entrepreneurs in general, aware about the SDG goals and importance of eco-entrepreneurship? (iii) Do public policies play a significant role in the growth and implementation of sustainability practices among women eco-entrepreneurs? The insights were synthesized and categorized for better understanding.
Findings Key barriers (Table 1) faced by women entrepreneurs, identified from different relevant papers are.Table 1Barriers faced by women entrepreneurs


	Author(s)
	Barriers faced by women entrepreneurs

	Bahl [7]
	Lack of confidence, little support from family and society, cultural and social barriers, mobility restrictions, discriminatory attitudes from financial institutions, lack of education and training in new technologies

	Mishra et al. [20]
	Social stigma, cultural norms, societal expectations

	Arafat et al. [6]
	Perception of risk, lack of perceived capabilities, insufficient social networks, limited access to informal investment

	Potluri and Phani [23]
	Lack of proper training and support, difficulty accessing green markets, lack of awareness about sustainable practices, ineffective policy support, limited networking opportunities

	Kumar and Singh [17]
	Challenges in market access, finance, social capital, family support, awareness, struggle to benefit from government resources and policies, male dominance in families, society, markets, and government





As shown in the Fig. 1 and Table 2, the barriers were categorized into several key themes such as lack of confidence, cultural and social barriers, education and training, mobility restrictions, financial barriers, market access, and policy support, awareness and networking, gender discrimination, sustainability challenges, perception of risk, and unsupportive policies.[image: ]
Fig. 1Categories of challenges that women entrepreneurs face


Table 2Categories of challenges that women entrepreneurs face


	Lack of confidence and support
	Lack of confidence
	Little support from family and society

	Cultural and social barriers
	Cultural and social barriers
	Balancing family duties
	Social stigma
	Cultural norms
	Societal expectations

	Education and training
	Limited education due to a preference for male children
	Lack of education and training in new technologies
	Need for more awareness and entrepreneurial education among women entrepreneurs
	Limited education due to a preference for male children

	Mobility restrictions
	Mobility restrictions
	Market uncertainty
	Lack of power to make decisions

	Financial barriers
	Discriminatory attitudes from financial institutions
	Lack of access to knowledge
	Insufficient social networks
	Limited access to informal investment
	Challenges in market access
	Finance

	Market access and policy support
	Struggle to benefit from government resources and policies, especially during crises like COVID-19
	Ineffective policy support
	Need for government education on sustainability
	Need for monetary rewards for sustainable businesses
	Struggle to benefit from government resources and policies, especially during crises like COVID-19

	Awareness and networking
	Lack of awareness about sustainable practices
	Limited networking opportunities within eco-friendly business communities
	Lack of networking
	Lack of skills

	Gender discrimination
	Male dominance in families, society, markets, and government
	Low participation in capacity-building organizations on coffee value chain

	Sustainability challenges
	Difficulty accessing green markets
	No financial benefits from sustainability
	No pressure from customers or religion to bring sustainability into business

	Perception of risk
	 
	Unsupportive policies
	 




Country-wise insights into general awareness about sustainability and eco-entrepreneurship:
Saudi Arabia: A study of well-educated Saudi women entrepreneurs revealed a general lack of awareness about sustainability, including its definition and goals. Many had only a vague understanding or had heard general information from the news. Established entrepreneurs showed a somewhat better understanding due to their practical experiences but still lacked comprehensive knowledge [1].
India: Research indicates that women entrepreneurs’ understanding of SDGs is limited. Many do not view sustainability as an entrepreneurial goal and are not fully aware of the SDG goals and their relevance to business practices [8]. Furthermore, a study found that many people in India are unaware of eco-entrepreneurship, and more research and supportive policies are needed to encourage ecopreneurship.
Importance of sustainable pathways:
Indonesia: In the context of sustainability, women coffee farmers in Ulubelu, Indonesia highlighted the positive impact of organizational support in raising awareness and business management skills. These initiatives helped women understand the value of sustainability and encouraged them to engage in eco-friendly practices [14]. The women consider coffee not just as a source of livelihood but also as cooperative entrepreneurship and a sustainability ideal, bringing more positive changes [14].
Qatar: Women entrepreneurs in Qatar are highly aware about the impact of their business on sustainability and try to protect the local resources [4].
Sector-Specific Insights:
Tourism: Women entrepreneurs in the tourism sector have been recognized for their contribution to the SDG goals through implementation of sustainable tourism practices [15].
Agriculture: women coffee farmers in Indonesia understand the value of sustainability and engage in eco-friendly practices [14]. Awareness about eco-entrepreneurship and SDG goals varies widely across regions and sectors. Women entrepreneurs in Indonesia and Qatar are highly aware about the importance of implementing sustainable practices in the business while those in regions like Saudi and India often have limited knowledge.
The studies show that supporting government policies can make a big difference in helping these women led businesses progress. These policies can provide the necessary framework and support systems that enable women to overcome their barriers. While public policies play a significant role in supporting women eco-entrepreneurs, their effectiveness is often hindered by male-dominated systems and lack of gender-sensitive frameworks. Many women entrepreneurs are not even aware about the existing policies. To be truly effective, policies must be tailored to address the specific needs of women eco-entrepreneurs and supported by coordinated institutional efforts.

3 Conclusion
This study looked at how government policies affect women who prefer sustainable businesses pathways. After synthesizing the findings from the papers, addressed three primary research questions: the key barriers faced by women entrepreneurs, their awareness of SDG goals and eco-entrepreneurship, and the impact of public policies on their sustainable business practices.
Barriers Faced by Women Entrepreneurs: Women entrepreneurs face many challenges, including lack of confidence, limited support from family and society, cultural and social barriers, and discriminatory attitudes from financial institutions. Education and training in new technologies, mobility restrictions, and market access issues also hinder their progress. These barriers emphasize the need for adequate support systems to address the specific challenges faced by women entrepreneurs.
Awareness of SDG Goals and Eco-Entrepreneurship: Awareness about eco-entrepreneurship and SDG goals varies widely across regions and sectors. Women entrepreneurs in Indonesia and Qatar are highly aware about the importance of implementing sustainable practices in the business while those in regions like Saudi and India often have limited knowledge.
Impact of Public Policies: Public policies play a crucial role in supporting women eco-entrepreneurs. To be truly effective, need specific policy support is required to enhance awareness and promote sustainable business practices. Future research should focus on evaluating the impact of specific policy measures and developing strategies to overcome existing barriers.
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Abstract
The purpose of this research is to demonstrate the impact of Islamic supervisory board characteristics and intellectual capital on bank performance, using risk taking as a mediating variable. The study sample included 11 Islamic banks in Indonesia and 15 Islamic banks in Malaysia, selected using the purposive sampling approach. The study period lasted 5 years, from 2015 to 2019. The tests were carried out utilizing path analysis. The findings demonstrate that the characteristics of the Islamic supervisory board and intellectual capital have no direct impact on bank performance in Indonesia and Malaysia. The findings further show that the characteristics of the Islamic supervisory board and intellectual capital have a direct impact on bank risk-taking performance in Indonesia and Malaysia. This indicates that risk-taking serves as a mediator between the characteristics of the Islamic supervisory board and bank performance. It also proves that Indonesia and Malaysia show similar results.
Keywords
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1 Introduction
In Southeast Asia, 42 Islamic banks exist as of 2021. Malaysia has the most Islamic banks (16), followed by Indonesia (11). Furthermore, Singapore has six Islamic banks, Myanmar has three, the Philippines has two, and Thailand, Brunei, Laos, and Cambodia all have one. Therefore, Malaysia and Indonesia are experiencing the greatest expansion in Islamic banks.
In addition to the necessity for Islamic banks to follow the norms of the Quran and Hadith, numerous factors contribute to their rapid growth. Bank performance plays a significant role in the growth of Islamic banks. According to Mollah and Zaman [12], Islamic banks have historically received attention for their performance and governance. Bank performance refers to a company's ability to use its assets and obligations effectively. Bank performance is evaluated based on the bank's capacity to create profit. This research will focus primarily on bank financial performance, namely ROA and ROE.
According to agency theory, the principle requires an agent to run the bank while prioritizing his or her own interests. The agent has more information than the principal. This may create an information gap between the principal and the agent, leading to agent misconduct. To address this issue, Islamic banks are subject to oversight by a board of directors and a sharia supervisory board (SSB). According to Yadiat et al. [26] and Muliadi and Feriyanto [14], the SSB is a component of Islamic bank governance that is responsible for supervising, monitoring, examining, and issuing opinions on Islamic banks’ compliance with Islamic standards. As a consequence, the SBB has the right to oversee and monitor agents who take dangerous actions that will affect the bank's long- and short-term performance.
Aside from the SSB, the company's assets also impact the bank performance. The company's assets are classified into two types: tangible assets and intangible assets. Intellectual capital is an intangible asset that has the potential to influence the performance of a bank. According to the resource-based view (RBT) hypothesis, assets such as knowledge or intellectual capital are the most important factors determining a company's success. Intellectual capital is a mix of natural talents, knowledge, and skills acquired. According to Massaro et al. [11] and Soewarno and Tjahjadi [22], intellectual capital drives value creation and helps companies improve their financial performance. Meanwhile, Nadeem et al. [15] noted that there is a need for a shift in how we perceive the link between intellectual capital's effect on performance in both developed and developing countries. This study will compare two countries, Indonesia and Malaysia. Indonesia and Malaysia were selected because they have emerging economies, are geographically close, and have similar cultures. Both Indonesia and Malaysia are nations with a Muslim population. Furthermore, these two countries have the highest concentration of Islamic banks in Southeast Asia.

2 Theoretical Framework
According to agency theory, when the principle and the agent have a conflict of interest, agents may be tempted to perform activities that hurt the principal. The agent's capacity to engage in inappropriate conduct stems from the knowledge imbalance between the principal and the agent. To address this, the principle at the shareholder meeting establishes separate entities to supervise the agent's activities. The board of commissioners in commercial banks is one of the self-governing organizations that have been integrated into the internal operations of the company. While Islamic banks must conduct operations in line with Sharia principles, there are independent entities other than the board of commissioners in charge of regulating Sharia procedures. The Sharia Supervisory Board is an independent entity tasked with overseeing sharia compliance in Islamic banks. According to the description above, the conceptual framework in this research is the following (see Fig. 1).[image: ]
Fig. 1Conceptual framework



3 Hypothesis
3.1 Direct and Indirect Effects of SSB Characteristics on Bank Performance Mediated by Risk Taking
Islamic banks differ from conventional banks in that they must operate the organization in accordance with Sharia standards. So that Islamic banks have more structures for governance. The institution's goal is to oversee managers and directors so that their operations do not violate Sharia rules, namely the Sharia Supervisory Board. In addition to overseeing the bank, the Sharia supervisory board advises managers or directors on the policies that will be implemented in administering the bank. The Sharia supervisory board's primary responsibility is to analyze the products that the bank will issue. According to Umam and Ginanjar [25], the sharia supervisory board is responsible for overseeing all bank operations to guarantee conformity with sharia norms and principles, and its existence will enhance the bank's financial performance. Eksandy [10] also claims that the Sharia monitoring board is impacted by financial performance.
According to the above definition, the Sharia Supervisory Board's characteristics may impact bank performance; hence, the first hypothesis in this research is:
H1: the characteristics of the sharia supervisory board have a positive effect on performance in Islamic banks
Therefore, risk-taking may mediate the relationship between the characteristics of the Sharia Supervisory Board and the performance of Islamic banks, so the second hypothesis in this study is:
H2: risk taking mediates the effect of supervisory board characteristics sharia has a positive effect on the performance of Islamic banking

3.2 Direct and Indirect Effects of Intellectual Capital on Bank Performance Mediated by Risk Taking
According to Barney's [4] resource base view theory (RBV), firm resources may promote greater efficiency and effectiveness in business operations. Following that, Reed et al. [18] noted that the RBV theory is based on the concept that an organization's resources, which might be knowledge or intellectual capital, are a factor. The resources of the company may be broken down into two distinct categories: tangible assets and intangible assets. Intellectual capital is considered an intangible asset. Companies may be encouraged to generate positive outcomes by using intellectual capital, often known as assets.
According to the findings of a number of studies, including Stewart [23], Sherif and Elyased [21], and Syah and Fauzan [24], intellectual capital has the potential to influence the outcomes of business operations. Thus, the third hypothesis in this study is:
H3: intellectual capital has a positive effect on performance in Islamic banks
Furthermore, the better the intellectual capital owned by the company, the better the company will be able to make policies that will have a positive impact on the company. Based on this, the fourth hypothesis in this study is:
H4: risk taking mediates the effect of intellectual capital on the performance of Islamic banking.

3.3 Research Method
3.3.1 Population and Sample
The population of this research is made up of all of the Islamic banks that are located in Indonesia and Malaysia. There are a total of 11 Islamic banks in Indonesia and 16 Islamic banks in Malaysia. The official websites of Indonesian and Malaysian banks provide data in the form of yearly financial statements. The data was collected from 2015 to 2019. In accordance with the criteria that were presented before, there are a total of 26 Islamic bank samples. Eleven Islamic banks in Indonesia and fifteen Islamic banks in Malaysia are included in the sample data. The duration of this study was five years, beginning in 2015 and ending in 2019. Because of this, the total number of observations is 130.


3.4 Research Variable
Specifically, the performance of Islamic banking is the only dependent variable that is being investigated in this study. A ratio analysis of return on assets and return on equity is used in order to evaluate the performance of Islamic banking. The following is a more detailed explanation of the methodology:	(1)
Return on Asset (ROA)[image: $${\text{ROA }} = \frac{{{\text{Net}}\,{\text{income}}}}{{{\text{Total}}\,{\text{assets}}}} \times {1}00\%$$]





 

	(2)
Return on equity (ROE)[image: $${\text{ROE }} = \frac{{{\text{Net}}\,{\text{income}}}}{{{\text{Equity}}}} \times {1}00\%$$]





 





The characteristics of the Sharia supervisory board and intellectual capital are independent variables that are being investigated in this research. The explanation is as follows:	(1)
Sharia Supervisory Board Size (SSBsize)
The large size of the Sharia Supervisory Board (SSBsize) allows for a good distribution of tasks, so that the performance of the Sharia Supervisory Board becomes more effective in overseeing banking activities and advising managers regarding bank governance and risk taking that will affect bank performance.[image: $${\text{SSBsize}}\, = \,{\text{number}}\,{\text{of}}\,{\text{members}}\,{\text{of}}\,{\text{sharia}}\,{\text{supervisory}}\,{\text{board}}$$]




In addition, the size of the sharia supervisory board is also measured based on the education of members of the sharia supervisory board who study sharia, namely Islamic banking or finance.[image: $${\text{DPS}}edu = \left( \begin{gathered} {\text{number of members of the sharia supervisory }} \hfill \\ {\text{board who have an islamic banking or finance}} \hfill \\ {\text{education}}:\,{\text{number}}\,{\text{of}}\,{\text{members}}\,{\text{of}} \hfill \\ {\text{the}}\,{\text{sharia}}\,{\text{supervisory}}\,{\text{board}} \hfill \\ \end{gathered} \right) \, \times {1}00\% .$$]





 

	(2)
Sharia Supervisory Board members who studied abroad (foreign scholars) (SSBforeign)
Sharia supervisory board members who studied abroad (foreign scholars) have more global knowledge and experience in islamic finance.[image: $${\text{SSBforeign}}\, = \,\left( {{\text{number}}\,{\text{of}}\,{\text{foreign}}\,{\text{SSB}}:\,{\text{number}}\,{\text{of}}\,{\text{SSB}}} \right) \times {1}00\%$$]





 

	(3)
Sharia Supervisory Board's busy schedule (SSBbusy)
The Sharia supervisory board's busy schedule (SSBbusy) in several activities outside the bank will affect its performance in carrying out its function as a Sharia supervisory board. The busyness of the sharia supervisory board is measured by looking at the responsibilities of board members as sharia supervisory boards at other Islamic banks during the same period.

 





The next independent variable that should be taken into consideration is intellectual capital. Using the formula VAICTM, one may determine the amount of intellectual capital. The VAICTM is the combined total of three efficiency coefficients, namely CEE, HCE, and SCE, which is the VA efficiency coefficient of an organization's intellectual capital. CEE is an indicator of the VA's efficiency in capital utilization. The formula is as follows [18]:[image: $${\text{VAIC}}^{{{\text{TM}}}} = {\text{CEE}} + {\text{HCE}} + {\text{SCE}}$$]




The ratio of a company's valuable assets (VA) to its capital employed (CE), which is the book value of the company's net assets, is referred to as the capital employed. When calculating VA, inputs (i.e., all costs other than personal expenses) are subtracted from outputs (i.e., all revenue) to arrive at the final value; VA = outputs − inputs, with the following formula:[image: $${\text{CEE}} = \frac{{{\text{VA}}}}{{{\text{CE}}}}$$]




HCE is defined as the ratio of total salaries and wages (HC) to total value added (VA), also known as human expenses. These expenditures are considered investments. The formula is as follows:[image: $${\text{HCE}} = \frac{{{\text{VA}}}}{{{\text{HC}}}}$$]




The calculation of SCE is different from that of VA since it determines the amount of money that must be invested in the capital structure (SC) in order to create VA. Therefore, SC is determined by subtracting HC from VA (SC = VA − HC). Thie formula is as follows:[image: $${\text{SCE}} = \frac{{{\text{SC}}}}{{{\text{VA}}}}$$]




The following is the measurement for return on asset risk:
1. It is possible to determine the level of net profit volatility (NPV) by calculating the standard deviation of yearly net income (NPit) in relation to the average total assets over a period of five years (∑TA/n).[image: $${\text{NPV}} = \frac{{{\text{NP}}_{{{\text{it}}}} }}{{\Sigma {\text{TA}}/{\text{n}}}}$$]




2. In order to determine the level of net income volatility (NIV), the standard deviation of yearly income (NIit) is compared to the average total assets over a period of five years (∑TA/n).[image: $${\text{NIV}} = \frac{{{\text{NI}}_{{{\text{it}}}} }}{{\Sigma {\text{TA}}/{\text{n}}}}$$]




3. Z-score measured by the annual return on assets (ROA) plus the capital to assets ratio (CAR) of each bank, then divided by the standard deviation (SD) of the average return on assets (ROA) over a five-year period [5].[image: $${\text{Z-Score}} = \frac{{\left( {{\text{ROA}}\, + \,{\text{CAR}}} \right)_{{{\text{it}}}} }}{{{\text{SD}}\left( {{\text{ROA}}/{\text{n}}} \right)}}$$]





3.5 Hypothesis Testing
The equation being used in this investigation is as follows:
[image: $${\mathbf{BP}} = {{\varvec{\upalpha}}} + {\mathbf{b}}_{1} {\mathbf{SSB}} + {\mathbf{b}}_{2} {\mathbf{IC}} + {\mathbf{b}}_{3} {\mathbf{RT}} + {\mathbf{b}}_{4} {\mathbf{SSB}}\,{\mathbf{RT}} + {\mathbf{b}}_{5} {\mathbf{IC}}\,{\mathbf{RT}} + {\mathbf{e}}$$]




where:
BP: Bank performance
SSB: Characteristics of Sharia Supervisory Board
IC: Intellectual capital
RT: Risk taking.


4 Results and Discussion
This research findings were gathered from the results of the tests that were conducted using path analysis.
The Figure and table above are the test results that have been compared between Indonesia and Malaysia. Figure 2: Indonesia and Fig. 3: Malaysia are the overall test results. While Table 1 Path Coefficients and P-values Indonesia and Table 2 Path Coefficients and P-values Malaysia are to see the effect of research directly. Then for Table 1, indirect and total effect (Indonesia), and Table 2, indirect and total effect (Malaysia), we see the indirect effect with the RT variable as a mediating variable.[image: ]
Fig. 2Result-Indonesia

[image: ]
Fig. 3Result-Malaysia

Table 1Path coefficients and P-values Indonesia


	Path coefficients

	 	SSB
	IC
	BP
	RT

	SSB
	 	 	 	 
	IC
	 	 	 	 
	BP
	0.051
	−0.012
	 	0.862

	RT
	−0.236
	0.299
	 	 

	P values

	 	SSB
	IC
	BP
	RT

	SSB
	 	 	 	 
	IC
	 	 	 	 
	BP
	0.362
	0.466
	 	<0.001

	RT
	0.039
	0.013
	 	 


Table 2Path coefficients and P-values Malaysia


	Path coefficients

	 	SSB
	IC
	BP
	RT

	SSB
	 	 	 	 
	IC
	 	 	 	 
	BP
	0.057
	0.118
	 	0.677

	RT
	−0.325
	0.384
	 	 

	P values

	 	SSB
	IC
	BP
	RT

	SSB
	 	 	 	 
	IC
	 	 	 	 
	BP
	0.309
	0.147
	 	<0.001

	RT
	0.001
	<0.001
	 	 



Firstly, to see the results of the direct effects of SSB, IC, RT, and BP between Indonesia and Malaysia, Fig. 2: Result-Indonesia and Table 1: Path Coefficients and P-values In Indonesia, it is known that the p-value of SSB and BP is 0.362 with path coefficients of 0.51, the p-value of IC and BP is 0.466 with path coefficients of −0.21, and the p-value of RT and BP is 0,001 with path coefficients of 0.862, while for SSB and RT, the p-value is 0.039 with path coefficients of −0.238, and for IC and RT, the p-value is 0.013 with path coefficients of −0.299. Then 5.3 Results: Malaysia and Table 2: Path Coefficients and P-values In Malaysia, it is known that the p-value of SSB and BP is 0.309 with path coefficients of 0.057, the p-value of IC and BP is 0.147 with path coefficients of 0.118, the p-value of RT and BP is 0,001 with path coefficients of 0.677, while the p-value of SSB and RT is 0.001 with path coefficients of −0.325 and the p-value of IC and RT is 0.001 with path coefficients of 0.384.
Furthermore, to see the indirect effects of SSB, IC, and BP mediated by RT between Indonesia and Malaysia in Fig. 2 Result—Indonesia and Table 1 Indirect and Total Effect—Indonesia, it is known that the p-value of SSB and BP mediated by RT has a value of 0.018 with an indirect effect of −0.206, while the p-value of IC and BP mediated by RT has a value of 0.004 with an indirect effect of 0.258. Then in Fig. 3 Result-Malaysia and Table 2 Indirect and Total Effect-Malaysia, it is known that the p-value of SSB and BP mediated by RT has a value of 0.003 with an indirect effect of −0.229, while the p-value of IC and BP mediated by RT has a value of 0.003 with an indirect effect of 0.001.

5 Discussion
A. Direct effect of SSB and BP
In accordance with the findings of the hypothesis testing that compares Indonesia and Malaysia in Tables 1 and 2, the characteristics of the sharia supervisory board include the following: the size of the sharia supervisory board; the sharia supervisory board having a bachelor's degree in finance and banking; the busyness of the sharia supervisory board; and the educational background of the sharia supervisory board, which is held by a scholar from another country or overseas. The results of this study demonstrate that the characteristics of the Sharia Supervisory Board do not have a direct impact on the performance of banks in either Indonesia or Malaysia. The examination findings suggest that there are other elements that come into play when it comes to the performance of the Sharia supervisory board in terms of carrying out its responsibilities and activities. Furthermore, the characteristics of the Sharia Supervisory Board function to provide oversight of management compliance in the application of Sharia principles, yet they are unable to directly influence the performance of the bank.
There is no evidence to suggest that this research's findings are incompatible with agency theory. The characteristics of the Sharia Supervisory Board are not immediately tied to the presence of asymmetric information that happens between the principal (shareholders) and the agent (management) on bank performance. They are not directly related to the phenomenon of asymmetric information. When compared to an earlier study, namely Eksandy [10], which discovered that the sharia supervisory board had a favorable influence on the performance of Islamic banks, this research is not in agreement with the findings of that research. According to the findings of Nugroho [17], improving the performance of banks may be accomplished by optimizing the role of the Sharia supervisory board. This appears to be the case according to the findings of Darmayanti [8], Anton [1], Ardana [2], and Ariandhini [3], however, this seems to be the case.
b. Direct effect of IC and BP
Intellectual capital does not have a direct impact on the performance of banks in either Indonesia or Malaysia, as shown by the findings of a hypothesis test that compares the two countries. This indicates that the performance of a bank is not directly impacted by the intellectual capital assets that it has; nonetheless, there are other elements that help improve performance. It is not consistent with the findings of this research with the intellectual capital theory, which is derived from the resource base view theory (RBV) proposed by Barney [4]. According to this theory, a firm's resources have the potential to support greater efficiency and effectiveness in the organization's operations. According to research conducted by Dean and Kretschmer [9], Curado et al. [7], Sherif and Elsayed [21], and Buallay [6], the findings of this study contradict the findings of other studies that have shown that intellectual capital has an effect on performance.
According to the findings of several studies, there is an inverse connection between intellectual capital and performance. The authors, Curado et al. [7], argued that intellectual capital does not have an effect on the performance of banks in general. Afterwards, Nadeem et al. [15] indicated that modifications are required for the study of the relationship between intellectual capital and performance in developed and developing nations. They mentioned that these changes are necessary. The conclusion that can be drawn from this explanation is that the link between intellectual capital and development has to be modified between rich nations and developing countries, as well as the structure of the organization. Additionally, human capabilities and culture are also factors that influence intellectual capital in a business. As a result, the disparities between one organization and another cannot be equated in terms of the development of the intellectual capital that is possessed and the use of it in order to increase performance in companies or banks.
c. Indirect effect of SSB and BP mediated by RT
Risk-taking is the mediator of the indirect influence that the characteristics of the Sharia Supervisory Board have on bank performance, according to the findings of the hypothesis testing that was conducted. The results of this test indicate that the bank's performance will improve in proportion to the degree to which the Sharia Supervisory Board is able to carry out its responsibilities and activities efficiently, thereby lowering risk-taking that may put the bank in jeopardy. Taking risks may be evaluated using two different indicators: accounting risk, which is determined by the volatility of net income, and bankruptcy risk, which is determined by a z-score as well.
This research supports the agency theory, which states that there is an imbalance of knowledge between principals (directors) and agents (shareholders). This idea is consistent with the findings of this study. To get over this obstacle, the performance of the board of directors has to be directed by an outside party. In Islamic banks, in addition to the board of commissioners, there is also a Sharia Supervisory Board. This board is tasked with carrying out the responsibilities and powers of supervising directors in accordance with sharia principles, monitoring bank operations, and actively offering advice to directors. In addition, the Sharia Supervisory Board is responsible for monitoring banks’ excessively risky actions, which could jeopardize shareholder rights. As a result, the Sharia Supervisory Board has an impact on the performance and success of Islamic banks, and its influence is controlled by the institutions’ willingness to take risks.
Mollah and Zaman [13] conducted research, which suggests that the Sharia Supervisory Board may also exert pressure on the board of directors and management by prohibiting aggressive and hazardous initiatives. The findings of this study are compatible with the findings of that research, which is also consistent with the findings of this study. In their study, Najwa et al. [16] discovered that Sharia Supervisory Board members’ experience in Sharia supervision moderates the association between board size and bankruptcy risk. Furthermore, the Sharia Supervisory Board's size moderates the relationship between risk management and bankruptcy risk. In addition, Nugroho [17] asserts that there is a correlation between the features of the Sharia Supervisory Board and the success of Islamic banking, which is evaluated based on profitability and financing risk.
d. Indirect effect of IC and BP mediated by RT
The findings of the hypothesis testing indicate that risk-taking acts as a mediator between the indirect influence of intellectual capital on bank performance and the other factors. Although the findings of this test indicate that intellectual capital does not influence the performance of banks directly, the results also indicate that intellectual capital does have an effect on bank performance indirectly via risk-taking. One possible interpretation of this is that it means that the quality of the intellectual capital in the organization will have an effect on the policies that are implemented, particularly those that are associated with risk-taking and bank risk management responsibilities. Companies that are risk-aware and able to manage risk well will be able to affect the financial or non-financial performance of the company, and in addition to that, they can also see good opportunities to increase company value. The findings of this study are consistent with the research that was conducted by Rodriguez and Edwards [19] and Saeidia et al. [20]. Their findings are supported by the findings of this study.

6 Conclusion and Recommendation
This study aims to prove the effect of sharia supervisory board characteristics on bank performance by comparing the direct and indirect effects of sharia supervisory board characteristics, intellectual capital, bank performance, and risk taking between Indonesia and Malaysia. The following is the conclusion of the research conducted:	1.
There is no clear correlation between the varied characteristics of the Sharia Supervisory Board and the performance of the bank they oversee.

 

	2.
The variable of intellectual capital has no direct impact on the bank's performance.
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Abstract
The main purpose of the study is to investigate the role of government policies in enabling sustainable e-government and digital transformation. The idea behind e-government is that traditional services can be transformed and replaced by new ones which are digital-based as well as workflows to meet changing economic, technological or healthcare needs. This entails a vast digital footprint for moving goods and providing services to citizens and businesses with predictable complexities tied to trust, safety, and identity among others. This paper examines the dynamic nature of e-government through an analysis of “e-Trust” which has been defined as vital in facilitating stable and honest electronic relationships. The author argues for government regulations that tackle security threats associated with a virtual footprint created by e-governments. Moreover, the research points out how the COVID-19 pandemic underlines the importance of trusted and reliable virtual infrastructures. In their response, governments across different countries had to quickly shift from paper-based or face-to-face service delivery methods to online systems while trying to mitigate against misinformation risks and phishing attacks. This highlighted the role played by policymakers in providing secure and trustworthy online services for use by citizens. Through looking at governmental legislation on stable e-government, this paper contributes towards understanding what is needed for building good digital infrastructures that serve well users who trust them. It emphasizes the need for political leaders to tackle confidence issues concerning information privacy as they move forward with their digital initiatives. Overall, this takes a look at underscores the significance of presidential policy in allowing stable e-authorities and digital transformation. It highlights the importance of consideration and security within the digital realm and emphasizes the need for sturdy regulations to guard residents and organizations within the evolving e-authorities panorama.
Keywords
Government policyDigital transformationSecure e-governmentCOVID-19 pandemicE-Trust
1 Introduction
This focus on e-government, the transformation of traditional services, and the provision of new digital services and workflows necessitated by changing economic, technological or public health needs all fall under the scope of the concept of e-government, albeit in some cases in a more pressing way than in the past. The common theme in all the evolving e-government discussions within this definition is the significant digital footprint created in delivering goods and services to citizens and businesses. This digital footprint, which represents the sum of the electronic transactions (‘e-transactions’) carried out under the auspices of ‘the government’, creates several complex trust, security, and identity-related challenges. In this article, we will outline aspects of the evolving e-government landscape in terms of what we refer to as ‘e-Trust’ [1].
In 2020, as governments around the world wrestled with the public health and economic challenges associated with the COVID-19 pandemic [2–4, 5], it became clear that policymakers cannot afford to underestimate the importance of building and supporting secure and trusted digital infrastructures. Around the world, governments were called upon to provide a wide range of services that had traditionally been paper-based or required some form of face-to-face interaction, such as providing unemployment benefits, rapidly devising new grant-making initiatives, and setting in place health emergency and unemployment benefits. Those public services that did exist online, or that transitioned there during the year, did so while confronted with the twin threats of fast-moving misinformation and phishing attacks [6, 7].

2 The Importance of e-Government and Digital Transformation
The concepts of government transformation and government 2.0 have dominated the course of e-government over the last few years. Many governments feel the necessity of modifying their administrative apparatus to improve government performance and to respond appropriately to citizens who express the need for rapid, transparent, and punctual public action. This last aspect often intends to make a true increase in administrative measures, and this, the reaction of public administration, must be quick and effective [8, 9].
The complex economic, social, and environmental scenario makes it necessary for the Public Administration to rehabilitate and set new goals, increasing solidarity, citizenship, and the culture of legality [10, 11, 12]. There is no more room for an inward-looking, alienated, and wasteful administration. The evolution of e-government is rooted in the transformation of the Public Administration, leaving the organizational frameworks and resisting a perspective merely supported by information and communication technologies [13–15]; to try to make the citizen a true customer with all the rights, hedonistically emphasized by the contemporary consumerist society [16, 17].
The e-government process must be reoriented toward the real needs of the citizens, whom some form of administration acknowledges. Such organizations and their objectives make up the contours of the e-government paradigm, a chapter in the contribution of information and communication technologies to the transformation of human society [17, 18].

3 Key Components of Secure e-Government
These essential components are imperative for the successful establishment and implementation of collaborative two-way secure communication between digital government agencies and the valued citizens our governments wholeheartedly support. With their multifaceted functionality, these components not only serve as reliable hosting capabilities for conducting seamless transactions but also facilitate the efficient delivery of important earned benefits to deserving recipients [19].
Furthermore, these pivotal components offer a wealth of potential when it comes to bolstering the verification processes about citizenship, thereby ensuring that individuals can readily access the numerous benefits and exercise their fundamental right to vote with utmost credibility and confidence. Through the seamless integration and utilization of these key components, we can foster a secure and inclusive digital ecosystem that benefits both citizens and government agencies alike [20].
Overall, secure e-government has the following key components:—Effective digital identity interoperable across sectors—Reliable and secure-by-design digital infrastructure with resilience and security integrated into the solutions—Digital security extendable into 5G, IoT, Blockchain, etc. [21–25, 26]. Efficiencies and security required to build and operate secure-by-design, cost-effective, and scalable database solutions—Reliable and secure digital service capability with certificate authority and validation tools—Common Trust and the ability to diminish the risks associated with information and currency transactions—Cybersecurity and privacy experts using risk-based approaches to ensure secure government data and digital services [27, 28, 29].
The Digital Transformation, a World Bank report, created a comprehensive view of the various critical components of digital government, organized for both government policymakers and delivery officials. It describes how technology can be used to improve governance and delivery, and excerpts directly from the book are used to derive the components for secure e-government. Providing security for the underlying people, processes, data, and assets must be pervasive and must be integral to the business architecture, information management plan, and management priorities to effectively protect the various critical component aspects of e-government [21, 30].

4 Government Policy Frameworks for Secure e-Government
The implementation of e-government runs in parallel with a growing focus on enhanced digitalization both in terms of government use of society and industry more generally. How the two interrelate in practice in terms of government policy frameworks is not well understood, and the complexity of this research issue is amplified by the shift from generalized e-government use of ICT to sector and activity-specific requirements. Moreover, the increasing reliance on Internet distribution e-services in the broader economy raises concerns for the wider resilience of the Internet infrastructure and associated ICT applications. Such concerns highlight the need for robust policy frameworks to support and promote the resilience of different ICT-based services, including those used for public services [31, 32]. Streamlining policy to support secure e-government and digital transformation is a complex task, as it covers a broad range of initiatives [33]. These should address different aspects of the move to an e-government model and the digitalization of the economy. Sometimes this role spans work on individual framework components such as the legislative environment, while at other times it requires coordinated efforts across elements such as processes for introducing innovation or enhancing the ICT competence of government and citizens [34]. The implementation of these initiatives in practice will, however, raise numerous implementation challenges that need to be addressed. The balance between presenting policy as principles to allow flexibility in implementation and guidance in the form of concrete action plans or detailed requirements is critical to ensure that principles are actually adhered to in practice [35, 36].

5 Case Studies and Best Practices
The problems currently being faced in e-government give birth to many useful and interesting cases. These focus on evaluating the quality of e-government services, such as the Customer-Access Model for e-Government Services (CAME-GS) and the SERVQUAL instrument to evaluate the quality of online services, index methodologies, such as the development of an e-Government Services Index and the Forbes magazine Global E-Government Index, and a service-based approach to public administration; conferences, such as the World Summit on the Information Society—WSIS, and specific issues, such as the successful experiences on the public sector's digital transformation, lessons from the enterprise service bus and the North East of England Children in Need Information System [37–39].

6 Conclusion and Future Directions
While the model was introduced in the context of government modernization IT programs, the many persistent gaps among governance, technology, acquisition, and systems engineering functions and processes identified among the many challenges described in a large body of academic, industrial, and government studies indicate that a rigorous development model yielding tangible repeatable artefacts that allow rapid education and support for both private and public G2C or G2B entertainment models that bias the development of secure solutions in a given application domain [40].
Even for those that favour the use of various classes of commercial-off-the-shelf (COTS) and open-source software (OSS) to handle particular practices (those beyond integrative building blocks), points of differentiation among the standard approaches might be identified that are supported by the prescription. Specifically, described are different goals that may drive one toward a preference for a policy-instantiated or policy-defined solution as opposed to non-functions on any qualified in general terms by way of the adage that all models are wrong, but some are useful. Recommendations could be made for various approaches underlying the significant support to technical-based mixing might be appropriately allocated based on quantifying risk within the organization and mission domain parameters, the resource and socio-political requirements of the proposed methods for those end-users, and technocentric value that is associated with both dollars and “effective risk posture” garnered from the sustainment of those methods.
This article focused on the idea of “Assurance-by-Design” as a framework that incorporates government policies into the software and system engineering lifecycle using policy templates and resources. These components can be customized with stakeholder-specific data and used multiple times in a government domain. The guidance in policy documents for vendors aligns with governance processes like the risk management framework (RMF). By leveraging ecosystems and trusted sourcing options, this approach provides flexible assets to promote transparency and compliance with regulations and new technologies.
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Abstract
Tourist attraction and promotion have long been important factors in the tourism industry. However, as the world changes and technology advances, it's important to rethink the way we approach tourism attraction and promotion, particularly for MIR as the remote tourism destination. This study discusses the 4A’s tourism concept as the key aspect for tourism developer to move away from the traditional focus of “must-see” attractions and focus on a unique and authentic experiences. The qualitative approach reveals a new insight of the socio-cultural tourism object and special interest tourism object that prevailing natural tourism objects. The descriptive exploratory analysis from psychological engagement of domestic tourist on needs, motives, and goals and Key Word Context (KWC) found and suggested a local culture, food, and traditions that make MIR as truly special destination instead of heavily promoting on natural attraction object. This means highlighting and promoting a socio-cultural tourism object as the ways in which tourism at Mentawai Island regency (MIR) changes community and individual values, behavior, community structure, lifestyle, and overall quality of life in relation to both the destination and tourist’s special interest. Despite the limitation of the respondent and time, this study also proposes a way to boost the domestic tourist’s psychological engagement by using social media preference as tourism promotion tool to promote sustainability culture. At the same time, this article exposes the further study on investigating tourism development strategy for a remote island.
Keywords
Tourism development4A’sSocial media marketing
1 Introduction
Tourism is a strategic sector for growth of Indonesian economy with almost five percent contribution to country’s gross domestic product [1]. Since tourism understood as the process of one going away from home in search of recreation, relaxation, and pleasure, while making use of the commercial provision of services [2]. Indonesia are competing to advance their tourist attractions such as dark tourism [3] and try to understand its visitor’s behavior [4], including ones in a remote island such as Mentawai islands regency (MIR) area in West Sumatra province, Indonesia [5].
MIR offers and provides natural potentials, including plantations, agriculture, and fisheries to be promoted and marketized. However, as international, and domestic tourist comes to MIR with reasons and purpose, thus tourism promotion strategy has not been effectively implemented to generate opportunities and benefits for local communities. Local government of MIR tourism developer seems overlooked other tourism attractions such as a socio-cultural and special interest tourism objects. In this sense, MIR’s tourism developer need to have an applicable promotion strategy to advance their tourist attractions objects.
Tourism development concept comprises of a multitude of characteristics that determine the success of the destination's competitiveness such as Attractions, Accessibility, Amenities, and Ancillary Services [6]. These are known as the four tourism components rsethat call 4A’s which supplies to a destination its uniqueness, its identity, and its personality as well as make it different from other [7]. In respect of this study, tourist attraction as the first components of 4A’s when used together with the right marketing strategy will enhance the tourism promotion and psychological engagement at MIR.
Marketing management is a way which not only provides information to audiences but also aims to persuade feelings, knowledge, beliefs, attitudes, and customer images related to a product [8]. In particular, social media is being widely used by almost all and even the companies to advertise and promotion tools [9]. Over years, social media has grown to gain recognition as a pronounced and paramount marketing factor guiding the success of a product/service/business [10]. Thus social media have become an essential way for tourist on looking for information and promotion tool for tourism businesses for a potential commercial idea [11].
Even though social media is now the main choice in marketing, nonetheless, there is still less knowledge about how to approach through creative messaging of social content that maximizes the involvement of psychological factors of tourism attraction. There is still a lack of tourism promotion idea by a manager or those who responsible for development through social media [12, 13], particularly to promote attraction at MIR. An effective promotion arouses customer interest, loyalty, and psychological engagement. In this sense, psychological engagement is dependent on consumer needs, motives, and goals that define the rules of brand engagement and can insulate themselves [14]. The involvement of psychological factors is very important because consumers do not only passively receive information, but they are participants [13]. Additionally, researchers have long recognized the importance of social influence in influencing consumer decisions since patterns of people's connections and the strength of social bonds can signal the intensity of social interactions [15].
Therefore, this study aims to spark the discussion in the light of lacking attention from the management to explore and promote the tourist’s attraction of the MIR by discovering a whole range of the tourist attraction in generating a psychological engagement through social media. This article derived the insight from domestic tourist influx since the statistic recorded the variance for almost 20% over the international arrival [16].
The article dividing into 5 sections which starts by reviewing a current understanding of tourism development strategy in MIR. Follows with the literature review pertaining 4A’s tourism concept and a psychological engagement promotion strategy through a social media marketing platform at the 2nd stages. The three final sections discuss a way and result that derive from the qualitative research tradition to present the conclusion and managerial implication as well as indicating a further research study.

2 Literature Review
The 4A’s tourism concept placed the first A as attraction components for tourism destination to think about among accessibility (the ease of reaching tourist attractions), Amenities (variety of supporting facilities needed by tourists when they are in a tourist destination), and Ancillary Services (the supporting facilities inside and around tourist destinations) [6]. Tourist’s attraction at a destination understands as one of the components that make people concerned in visiting the place. It is a place that are widely open to the public and used for tourist attraction objects. Tourism object or tourist attraction is the potential that encourages tourists to visit tourist objects, the control of tourist objects. It is grouped into three such as natural tourism object, socio-cultural tourism object and special interest tourism object [17].
In the millennium era, develop a psychological engagement should include creating visually appealing and informative brochures and websites, this means leveraging social media marketing platforms to share user-generated content and engage with potential visitors, and working with travel influencers or bloggers to showcase the destination or product [18]. Social media marketing is internet media for internet users to present themselves and interact, work together with fellow internet users, share information and communicate with other internet users and be able to establish social bonds virtually [19]. New web technologies (short: social media) have made it easier for anyone to create and most importantly, publish their content, blog posts, tweets, or YouTube videos to be played and viewed by millions of people for almost free [20]. Marketing through social media comes in many forms and the eight most popular are: Blogs, Microblogs, Social Networks, media sharing sites, forums, and effective world. Moreover, social media is considered a platform where people build networks and share information and/or sentiments [21]. With their distinctive nature as “dynamic, interconnected, egalitarian, and interactive organisms” [22], marketing done by social media have produced three fundamental changes in the marketplace. First, companies and customers can communicate via social media which did not exist in the past. This communication can be done through applications such as social networking sites (Facebook), microblogging sites (Twitter), and content communities (YouTube) which make it possible to build social communities based on the same interests and values [21]. In this sense, “social relatedness” that is known as “social ties” [23] determine whether they are strong or weak [24]. The bond strength between social networks is an important determinant of customer behaviour [25]. Second, social media has changed the relationship between companies and customers. As such, social interaction encompasses “actions”, whether through passive communication or observation, that influence the choices and consumption behaviour of others and categorised as “word of mouth (WOM) effects” or “transmission effects” [26]. Researcher argued that social interactions differ heavily on the structure of social networks and provide businesses with measurable value (also referred to as “social justice”) [23]. Third, the distribution of social media information has enabled businesses to better manage customer relationships and improve decision-making in business [27]. In this stage, information shared via social media application and other digital facts, is characterized by the 3Vs (i.e., volume, variety, and velocity), that understand as a huge quantity of data, multiple data sources, and expansive real-time data [28].

3 Qualitative Research Method
This explorative qualitative research aimed at understanding the phenomenon of what is experienced by research subjects such as behaviour, perception, motivation, action, and others. Holistically and using descriptions of words and language, in a special natural context by utilizing various natural methods [29]. Moreover, it is a naturalistic inquiry process that seeks an in-depth understanding of natural social phenomena [30] for domestic tourist in the MIR. Along with secondary data collection, therefore, a set of open-ended questionnaires were distributed aided by Google form application to obtain a valid data [31]. In details, secondary data collection was done from a valid sources of information such as the official website of the Mentawai Islands [32], TripAdvisor, and websites that provide information about tourist attractions in the MIR. Additionally, the primary data collection was carried out by surveying the 265 respondents for their knowledge and perception of tourism product in the Mentawai Islands regency. Two types of respondents were developed. First, those who reside surround in the Mentawai Islands. Second, those from outside the Islands as the potential domestic tourists. Demographically, all respondent divided into five groups such as Baby Boomers, Gen X, Millennial, and Gen Z. The scientific result and discussion sourced from both of the descriptive qualitative analysis and Keywords-in-Context (KWIC) [33]. This means that the data collected by qualitative questionnaire and secondary data exploration then define in explanatory analysis to be interpretively code in reaching the aim of this study.

4 Result and Discussion
The descriptive analytical of this study’s primary data, demographically, recorded 57% male respondents from 265 feedback. 64% of the recorded data were obtain from the local people of the MIR, whilst the rest of 19,8% respondents come from big city in Indonesia (DKI Jakarta, Medan, Bandung, Surabaya, Makassar, Pontianak) and small city in Sumatra Island. Furthermore, national government officer dominated the profile of the respondents with 34,6% exposure. The rest of the occupation of respondents were identified as students (18,3%), entrepreneur (12,2%), housewife (9,1%), non-government worker (8%), and 12,2% undisclosed. Importantly, from market segmentation, Gen-Z, Millennials and Gen-X almost share equals number with additional small respondents of 3,4% comes from Baby Boomers.
4.1 The Mentawai Islands Regency’s Tourist Attraction
As shown in Fig. 1, MIR from satellite is divided into ten districts (kecamatan) from south to north. As the name implies, tourism attraction is best for a private and secluded beaches with waves for best surfer at every turn, and steamy forest to offer for adventurer tourist.[image: ]
Fig. 1The MIR.
Source Ministry of Marine Affairs and Fisheries Republic of Indonesia (https://​kkp.​go.​id/​SKPT/​Mentawai/​page/​1133-skpt-kabupaten-kepulauan-mentawai)




Table 1 provides grouping of tourist’s attraction that characterised through natural tourism object, socio-cultural tourism object and special interest tourism object. Derived from secondary data that provided by the internet sources, Table 1 also mapped out those tourist attraction objects by the islands.Table 1The MIR tourist attraction and Island


	 	Natural tourism object
	Socio-cultural tourism object
	Special interest tourism object

	Siberut Island
	• Mangrove Forest
• Beach Activity
• Banana boat
	• Arat Sabulungan
• Ritual of The Paruang Stake
• Titi Mentawai
	• Photography

	Sipora Islands
	• Surfing
• Swimming
• Around the Lake
• Beach Activity
	• Exorcism of evil spirits
• Traditional wedding procession
• Musical performances
• Float Carnival Parade
• Exhibition of typical Mentawai art products
• Arrow competition
	• Boat Race
• Jungle Tracking

	Pagai Utara
	• –
	• –
	• Pool Lounge & Sport Bar

	Pagai Selatan
	• –
	• –
	• –

	Small Islands
	• Floating Inn
• Wave Park Resort
• Diving
• Beach Activity
• Snorkelling
	• –
	• Fishing





Follow with the questionnaire that originated from the respondents towards their perception and expectation of tourism object attraction when visiting the MIR. The result revealing in some ways to think about multi-faceted approach that leverages a range of tourism marketing channels and tactics to satisfy a broad and diverse demand for those tourist object attraction. The result as follows.
As below, Fig. 2 shown that the most preferable natural tourist attraction is beach activities that represent 74,2% of choices. Follow with the surfing as second destination with 44,7% choices. These findings align with the product’s promotion by the national tourism board that highlight the visitation by beach scenery and activity as well as the world class surfing. Although beach tourism as the primary attraction and strongly affects economic growth [34]. But other natural tourist’s object needs to have consideration and promotion such as diving, fishing, waterfall attraction and tropical forest adventure.[image: ]
Fig. 2Perception and expectation of the natural tourism objects in MIR



On the socio-cultural tourism objects, the domestic tourist is attracted by art show activities which exemplify 57% of selections. Follow with MIR traditional ceremony that represents 43% respondents along with the rest of interest such as traditional crafting, tattoo and culinary. Despite a diversity of a product, this facts sparks tourism developer to understand that socio-cultural tourist attractions are an excellent way for visitors to experience and appreciate the diversity of different cultures and societies, while supporting the local economy and preserving cultural heritage [35]. The complete result illustrates in Fig. 3.[image: ]
Fig. 3Perception and expectation of the social-cultural tourism object in MIR



The third categorised of tourism object attraction that perceived and expect by domestic tourist from MIR depends on the tourist’s special interest. Since special interest tourism object as niche market for tourism destinations [36]. Among others such as hunting, climbing, doing research project and others (fishing and off road), the domestic tourist in the MIR prefers to do Photography activities which represent 67,8% of choices. Shadow by Observation/Exploration reasons with 47% choices. The complete result shows in Fig. 4 as follow.[image: ]
Fig. 4Perception and expectation of the special interest tourism object in MIR



At this point of view, when it comes to identifying a destination's product identity, MIR tourism developer needs to refer to a set of services and demand that are matches for tourist’s needs then translated into a promotion strategy.

4.2 Tourism Promotion for MIR: The Choice of Social Media Marketing Strategy
74% respondents said that they know about tourism attraction which offered by the MIR. However, the 25,5% who regarded as the potential domestic tourist, unsure about the attraction which offer by the MIR. Although only 16% of respondents have not heard about tourism promotion in the MIR. It doesn’t mean that 84% of respondents visit the MIR because of the tourism promotion item. Additionally, even though the traditional way of doing promotion still have number preferences to think about such as TV media (71,4%), Newspaper (18,4%), Radio (26,3%) and Brochure (40,8%). Undisputable, most of the respondents (94,7%) chose social media promotion over the traditional way for the MIR tourist attraction.
Based on the analytical data, Fig. 5 displayed as above shown the rank of preference from MIR’s domestic tourist. The first preference choice is YouTube with 71.1% vote which followed by Instagram with 65.8% at the second place and TikTok just received 58,2% hit. Interestingly, Facebook as the biggest Indonesian social media user, nominated as the fourth choice with 55,90% preferences. Whilst Twitter and LinkedIn just have small percentages (below 25%). Since successful tourism promotion strategy will require a multi-faceted approach that leverages a range of marketing channels and tactics to reach a broad and diverse audience [12]. A MIR tourism developer should not just rely on social media application strategy. A mixed of traditional way of promotion and additional marketing strategy is advised to boost the outcome and attract the wider visitation.[image: ]
Fig. 5Tourism promotion by social media preference for Mentawai Islands regency





5 Conclusion
To have the right strategy on MIR product’s promotion, the 4A’s tourism development concept indicated the first A, attraction, as the core factors to be developed. In this case for domestic tourist to visit the MIR. The goal is to attract visitors and generate revenue for the destination or business. Therefore, it can be concluded broadly by considering the diverse of tourism products of the Mentawai Islands Regency, the best and right promotional strategy to be held at the Mentawai Islands tourist attraction are using social media marketing application, especially using YouTube platform. This means to advertise, sales promotion, personal selling, and direct marketing for the three choice of tourist’s attraction product such as natural tourism object, socio-cultural tourism object and special interest tourism object. Most of these promotional indicators have been implemented by the second operator party such as TripAdvisor but not the official MIR tourism developer. Nonetheless, to achieve the optimum promotion strategy, requires ongoing monitoring and analysis of marketing efforts to measure their effectiveness and adjust as necessary.
Apart of social media marketing effort, herewith some re-thinking strategy to consider by the tourism developer for MIR.	1.
Building a strong brand identity of each MIR tourism attraction as displayed at Table 1. Creating a strong and unique brand identity that showcases the destination's unique features and attractions can help to differentiate MIR from crowd.

 

	2.
Developing a user-friendly website and YouTube content based on the three characterised of tourist attraction products such as such as natural tourism object, socio-cultural tourism object and special interest tourism object that involve psychological factors. Thus, collaborating with travel bloggers and influencers to generate buzz about the destination and reach a wider audience by participating in trade shows and other industry events.

 





Despite research limitation, the finding offers a new thinking for DMO to pay attention on tourist’s psychological engagement by using social media platforms as a tool to promote sustainability culture, particularly for a remote island. A future study suggests having wider tourist’s segmentation and consider an AI for more engagement type.
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Abstract
The strategy of mergers and acquisitions (M&A) has historically been regarded as Strategic business decision. This study aims to investigate the financial performance of mergers and acquisitions (M&A) in India over the past three years 2017–2019 selected and after mergers and acquisitions next two years 2021 and 2023 and explores their impact on the accounting-based performance of acquiring companies. The study employed eight key financial measures to assess the outcomes. During the study, data spanning from 2019 to 2020 was collected from diverse sources, comprising 6 M&A datasets, to accomplish this objective. The study revealed that the RG, ROCE, ROA, CR, D/E, EPS and StMr ratios significant which is below the 0.05% significance level except MVA is not statistically validated. Therefore, during M&A management should consider these ratios which will impact on their strategic decisions.
Keywords
M&AROCEROACREPS and MVAt-testPaired test
1 Introduction
M&A transactions witnessed in India over the past two decades. It highlights the factors driving this growth, including regulatory reforms, economic liberalization, globalization, and industry dynamics. The section also outlines the objectives and structure of the study, emphasizing the significance of understanding the impact of M&A activities on the accounting-based performance metrics of acquiring companies.
One of the primary objective of M&A deals is to achieve synergies, such as cost savings, revenue enhancement, and operational efficiencies. The financial performance of M&A transactions often depends on the successful realization of these synergies. Companies need to effectively integrate their operations, streamline processes, and leverage complementary strengths to generate value from the combined entity.
M&A transactions can lead to revenue growth opportunities through expanded market presence, access to new customer segments, and diversified product or service offerings. Analyzing the revenue growth trajectory of the merged entity compared to pre-merger performance can provide insights into the financial impact of the deal. M&A deals aim to enhance profitability through economies of scale, improved pricing power, and optimized cost structures. Assessing metrics such as operating margins, net profit margins, and return on investment (ROI) can help gauge the extent to which the M&A transaction has contributed to improving profitability.
While Mergers and Acquisitions (M&A) have gained popularity as a strategic business approach, only a select few firms have managed to achieve substantial success through their implementation. Indeed, the financial performance resulting from M&As has been inconsistent, with some transactions leading to significant value creation, while others have failed to generate any value at all. Research, including studies by Hitt et al. [1] and King et al. (2004), has shown that the average value created by M&As hovers around zero. Despite extensive research on M&As, there is a need for further exploration to better understand this strategy and to offer guidance that can help strategists improve their success rate with M&As [1]. In recent years, a handful of firms have managed to create value through successful M&As. An article by EY emphasizes that acquirers can boost shareholder returns, positioning M&A as a potent tool for creating economic value. Consequently, this study aims to delve into the intricacies of value creation through M&As in the Indian context, focusing on the study period from 2019 to 2023. A more effective method would be to estimate the abnormal returns achieved by the shareholders of the companies, according to Rehm et al. [2].
Stock price performance following an M&A transaction is a critical indicator of market sentiment and investor perception regarding the deal's value creation potential. Analyzing the stock price movements of the acquiring and target companies, as well as the combined entity, can provide insights into market reactions and expectations regarding future performance.
Assessing the long-term impact of M&A transactions on shareholder value creation is essential. Beyond immediate financial metrics, factors such as strategic alignment, market positioning, innovation capabilities, and sustained competitive advantage play a crucial role in determining the success and financial performance of M&A in the long run. The success or failure of M&A is a topic of significant debate among both practitioners and academics (Bhaskar et al., 2012).
Financial ratios such as Revenue Growth, ROE, ROA, CR, D/E Ratio, Earnings per share, Stock Markets Returns and Market Value Added offer insights into the financial health and performance of the merged entity post-M&A. Comparing these ratios over time and against industry benchmarks can help evaluate the impact of the M&A transaction on financial stability and efficiency.
The primary objective of this study is to evaluate selected M&A financial performance during the study period, using key financial performance indicators like Revenue Growth, CR, D/E Ratio, ROA, ROCE, EPS, Stock Market Returns and Market Value Added. The analysis included all public companies M&A activity in India over a five-year period from 2018 to 2022, with minor adjustments made where information was incomplete or significant outliers deviated from peer medians. The dataset comprised 11 public companies across eight industries. The following are.
Table 1 presents the list of mergers and acquisitions in India that occurred during the study period. All companies were selected based on the method of transaction and the completion of mergers and acquisitions within one year.Table 1Major M&A in India during 2018–2020


	Name of the first company
	Target company
	Year of M&A

	Bandhan Bank
	Gruh Finance
	2019

	Zomato
	Uber Eats
	2020

	LIC
	IDBI Bank
	2019

	Hindustan Unilever Limited
	GlaxoSmithKline Consumer Limited
	2020

	Ola
	Etergo
	2020

	Indus Towers
	Bharti Infratel
	2020





2 Review of Literature
Recent studies have extensively utilized literature focusing on the financial performance before and after mergers, with a global perspective. This review incorporates numerous investigations conducted across various countries, highlighting a prevalent trend of researchers identifying a positive influence of mergers on financial performance.
Duksait and Tamošiūnien [3] were finding the real motives of companies undergoing mergers and acquisitions. The major reason is to have inorganic growth, synergy in the industry, getting access to intangible assets, and diversification and integration strategy for growth and development. This will leads to develop a strong competitive advantage over other competitors in the industry. However few motives affect some industries more than others, and which need to go for high intensity of mergers and acquisitions than others sectors [3].
Ruhani Ali and Gupta (2010); “Motivation and Outcomes of Malaysian takeovers: An international perspective” they were examined in this study they examined the M&A in Malaysia. The Muller’s methodology is employed for the study to analyse the impact of performance in the firms acquired in the pre and post acquisitions periods.
Liargovas and Repousis (2011) they were investigated the performance of pre and post M&A in banking sector of Greek companies, during study period 1996–2009. In this used event study methodology and the overall results showed there is no impact and improvement in the wealth creation in banks. They also used financial ratios to examine the operating performance of the banking sector, but it is found that there is no improvement after M&A. And it also shows different result when they compare merged to non-merged banks.
Kouser and Saba [4] in their research showed the impact of merger in the bank’s profitability by using various financial ratios. For this study, 10 commercial banks which undertook M&A activities from the period of 1999 to 2010 were taken. The banks listed in the Karachi Stock Exchange were selected for this analysis. Quantitative data analysis is used. Paired t-test was used for analysis. This analysis shows that the operating financial performance had declined after mergers in all commercial banks. The results from all 6 ratios shows that there is a decline: profitability ratios, return on net worth ratios, invested capital ratio and dept. to equity ratios [4].
Dr Goyal and Joshi (2012) both explored the issues and challenges of ICICI Bank during the mergers and acquisitions it made to became India’s largest private sector bank. It amalgamated with 10 bank and non-banking financial entities like Bank of Madura, Bank of Rajasthan, Bank of Sangli, ICICI personal finance services Ltd., ICICI Capital Services Ltd., Investitsionno-Kreditny Bank, Grindlays bank’s two branches, SCICL, Anagram Finance, and ITC Classsic Finance. This merger and acquisitions of ICICI have three phases pre-merger phase, acquisition phase and post-merger phase. This concluded that ICICI bank limited faced huge numbers of issues and challenges but it accepted and conquered them to become largest bank in India.
Nida and Dilshad [5] measured the changes happened with respect of the mergers and acquisitions announcements made using an event study methodology. This study took European countries bank with their merger announced effects and changes in the stock prices. It is evident that the cumulative returns were abnormal and short lived for the acquirers. It is seen that stock prices were rising few days before the announcements following the leakage of infromations. And also its clearly seen that there is an abnormal cumulative returns showed and the target banks earned abnormal returns on the announcement day [5].
Abbas et al. [6], taken 1o banks that undergone merger and acquisition in Pakistan and analysed their financial performance. They analysed the ratios of Profitability, liquidity, efficiency and leverage to get the financial performance. This study reveals there is no improvement in the financial performance of the banks after M&A in Pakistan. These results are also inconsistent with results got by Shrestha, Thapa and Phuyal [6].
Arvanitis and Stucki [7] examined the financial performance of pre and post-merger of small and medium firms in Switzerland from 2008 to 2010. This research found out that mergers results in positive impact on the financial performance and there is an increase in profitability ratios [7].
Sangita Ghosh (2016) study on the merger of Oriental Bank of Commerce with Global Trust Bank. She examined the Oriental Bank of Commerce's liquidity, efficiency, profitability, and performance factors. It discovered that while the acquirer bank's efficiency and profitability increased following the merger, Oriental Bank of Commerce's liquidity situation remained same.
Patel [8] Analysed the pre and post mergers and acquisitions impact on financial performance of five selected banks in India during the period from 2000 to 2014. The study used ratio analysiss and the paired sample t-test. The results from the finding revealed a positive ipact on eps, ppe, business per employee in the four banks within the sample. However, depending on how each bank performed, the outcomes differed greatly. The majority of the sample banks made efficient use of their investments, equity, and assets, which had a beneficial overall effect on profitability during the post-merger phase [8].
Agarwal et al. [9] A research study was contacted on the performance of commercial banks in India which made M&A during the period from 2008 to 2018. The research selected four banks and measured their impacts in the pre-post-merger period using accounting ratios based on the CAMEL framework. This reveals a result of positive impact on the performance of private sector banks in India. But the specific impact for each individual bank ratios varied based on their performance [9].
Olayinka et al. [10]—A study in Nigeria analysed the determinants of intellectual capital efficiency using a DEA (Data Envelopment Analysis) approach, among the commercial banks listed in the stock market. The research study identified the significant factors influencing the intellectual capital and how efficiently it was used in the banks. It reveals that only 8.33% of Nigerian Commercial Banks were utilizing their intellectual capital at optimum capacity, while 91.67% are inefficient. It also revealed that the size of the bank and their directors shareholding have a significant impact on Intellectual Capital efficiency. However, the attainment of optimum capacity is affected by ownership concentration and market condition [10].
Aggarwal and Garg (2022) in their study found that the profitability and liquidity ratios showed a significant improvements after merger and acquisitions activities among the non-banking firms. Another important fact found was, when compared to previous three and one year periods, there is no significant differences were found in the solvency ratios during five year post merger period. It is also found that compared to service sector firms, the manufacturing sector took longer than usual term to achieve synergies due to higher costs of merger and acquisitions process, which also extended the integration time of the firm.

3 Research Methodology
3.1 Research Design
The research methodology involves a combination of qualitative and quantitative analysis. Empirical data on financial performance metrics before and after mergers and acquisitions are collected from published annual reports and other sources from last five years. Additionally, case studies of select mergers and acquisitions in the Indian companies are analyzed to provide qualitative insights into the strategic rationale, implementation process, and outcomes of these transactions. A sample of acquiring companies is identified, and their financial performance before and after M&A transactions is analyzed using accounting-based performance metrics. Financial Ratios such Revenue Growth, Current Ratio, ROCE, ROA, EPS, Stock Market Returns and Market Value Added, and Statistical methods such as Mean, Standard Deviation, t-test and Regression analysis employed to examine the Pre-Post M&A financial performance during the period of Study.

3.2 Sources of Data Collection
The study covers the period from 2018 to 2023 years and this study collected information through secondary data.

3.3 Tools and Techniques of the Study
	a.
Financial Tools	Revenue Growth (RG), Return on Equity (RCOE), Return on Assets (ROA), Current Ratio (CR), Debt to Equity Ratio (DE), Earnings Per Share (EPS), Stock Market Returns (StMr), Market Value Added (MVA)






 

	b.
Statistical Tools	Mean, Standard Deviation, Paired t-Test.






 






3.4 Variables and Hypotheses Statement
The following hypotheses statements drawn from the above reviews and findings	H1: There is a significant difference in Revenue Growth (RG) between pre-post M&A.

	H2: There is a significant difference in Return on Equity (RCOE) between pre-post M&A.

	H3: There is a significant difference in Return on Assets (ROA) between pre-post M&A.

	H4: There is a significant difference in Current Ratio between (CR) pre-post M&A.

	H5: There is a significant difference in Debt to Equity Ratio (DE) between pre-post M&A.

	H6: There is no significant difference in Earning Per Share (EPS) between pre-post M&A.

	H7: There is a significant difference in Stock Market Returns (StMr) between pre-post M&A.

	H8: There is a significant difference in Market Value Added (MVA) between pre-post M&A.







4 Data Analysis Techniques and Interpretation
The study selected companies and applied suitable ratios for evaluating performance during study period (2017–2022) and compared between Pre-Poste merger. The year (T0-2020) not take for analysing the financial performance, after that the study applied paired test using SPSS to test the hypothesis at 5% significant level.
Table 2 shows that Pre-Post M&A financial Performance during the study period. D/E Ratios showing more relative change 58.9%, it means those companies rely more on debt finance for purchasing the target company, and also found that the before M&A D/E is Average of 0.39 and after M&A it increase to 0.62 whereas Market value added showing 12.72% relative change, it means after M&A selected companies market value increases by average of 162.41. Furthermore, ROA is the second highest percentage change in relative metric after M&A, it means, selected companies management generated profits form the assets on their balance sheet. Remaining ratios showing satisfactory results except current ratio, which indicates the liquidity performance after M&A. ROCE is third highest percentage relative change 27.97%, which indicates that the selected companies generated more profit from capital employed like equity, debt and other liabilities during the study period. All selected companies are maintained Current Ratio as per the standard norms and it increase by 19.74% after M&A. Even Stock market reruns of the selected companies share price performances also increases by 26.61%. Another important ratio is Revenue growth which indicates the increases 25.76% in the amount of money invested on M&A compared to pre M&A.Table 2 Pre and post mergers and acquisitions financial performance of selected companies


	Name of financial metric
	Avg. pre M&A
	Avg. of post M&A
	Change in percentage
	Relative change in (%)

	Revenue Growth (RG)
	23.75
	29.87
	6.12
	25.76842

	Return on Equity (RCOE)
	9.51
	12.17
	2.66
	27.97056

	Return on Assets (ROA)
	13.25
	17.58
	4.33
	32.67925

	Current Ratio (CR)
	2.38
	2.85
	0.47
	19.7479

	Debt to Equity Ratio (DE)
	0.39
	0.62
	0.23
	58.97436

	Earnings Per Share (EPS)
	19.25
	23.16
	3.91
	20.31169

	Stock Market Returns (StMr)
	27.05
	34.25
	7.2
	26.61738

	Market Value Added (MVA)
	1276.17
	1438.58
	162.41
	12.72636




Table 3 shows that the negative mean difference reflects variations in variable means between the two-time series. The p-values corresponding to the t-statistic affirm that all variables exhibit statistical significance, positively contributing to the performance of selected companies following M&A, as evidenced by the study. However, it's noteworthy to mention that the solvency of the selected companies did not improve during the study period despite the M&A activities. However, a paired t-test and also the improvement of the RG, ROCE, ROA, CR, D/E, EPS and StMr are significant which is less than 5%, but the enhancement of the MVA ratios are not statistically validated. Therefore, H1, H2 H3 H4 are accepted where the P-values are less than 0.05. This illustrates mergers & acquisitions have a positive influence on the selected ratios of a selected companies where as null hypotheses H8 is rejected. These results conclude that a M&A has a significant impact on RG, ROCE, ROA, CR, D/E, EPS and StMr ratios except MVA ratio in the post-merger period.Table 3Pre and post M&A paired test


	Paired sample test
	 
	 	Paired differences
	T
	df
	Sig. (2-tailed)
	 
	Mean
	Std. deviation
	Std. error mean
	95% confidence interval of the difference
	 	 	 	Significance

	Lower
	Upper
	 	 	 	 
	Pair 1
	RG (pre-post)
	−6.12500
	5.25773
	2.14646
	−11.64265
	−0.60735
	−2.854
	5
	0.036
	Accepted

	Pair 2
	ROCE (pre-post)
	−2.66250
	1.37929
	0.56309
	−4.10997
	−1.21503
	−4.728
	5
	0.005
	Accepted

	Pair 3
	ROA (pre-post)
	−4.33333
	1.88856
	0.77100
	−6.31526
	−2.35141
	−5.620
	5
	0.002
	Accepted

	Pair 4
	CR (pre-post)
	−0.47583
	0.23517
	0.09601
	−0.72263
	−0.22904
	−4.956
	5
	0.004
	Accepted

	Pair 5
	D/E (pre-post)
	−0.22083
	0.18331
	0.07484
	−0.41321
	−0.02846
	−2.951
	5
	0.032
	Accepted

	Pair 6
	EPS (pre-post)
	−3.91667
	2.67239
	1.09100
	−6.72117
	−1.11217
	−3.590
	5
	0.016
	Accepted

	Pair 7
	StMr (pre-post)
	−7.19583
	4.92139
	2.00915
	−12.36052
	−2.03115
	−3.582
	5
	0.016
	Accepted

	Pair 8
	MVA (pre-post)
	−162.416
	173.1930
	70.7057
	−344.1716
	19.3383
	−2.297
	5
	0.070
	Rejected





5 Conclusion
The study analyses the impact of Mergers and Acquisitions (M&A) on selected companies during the study period. In order to this, the study employed eight important financial metrics for analysing the financial performance of the selected companies. In this study used relative chance percentage method for applying t-test and paired sample test for finding out the difference between pre and post mergers financial performance. From the above analysis the study found the results that the ROCE, ROA and Current ratios are statistically significant as its p-value is below the 5% significance level, but the enhancement of the RG, D/E, EPS, StMr and MVA ratios are not statistically validated. Therefore, M&A has a significant impact on ROCE, ROA, and CR ratios but an insignificant mpact on the RG, D/E, EPS, StMr and MVA ratios in the post-mergers period. Mergers and acquisitions may be affected by other factors like age of the firm, employee’s skill knowledge etc., Therefore, management have look in these area before taking M&A decisions, and this study restricted to financial ratios where there are other important areas like value creation, macro-economic factors.
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Abstract
A lot of witnesses have focused on retuning of India’s stance under PM Narendra Modi for the Middle East. These accounts have mainly highlighted public overtures of PM Modi for Israel, including the unexpected visit in 2017, as official signs of break with typical pro-Palestine and pro-Arab approach of India. Others have interpreted successive visits of PM Modi to Saudi Arabia, UAE, Qatar, Jordan, Iran, and Oman as signs of new outreach to all common actors. Has diplomatic balance showed significant change in foreign policy among regional stakeholders? Can shifting Middle-East policy of India be explained by a huge number of smooth regional and global opportunities and challenges? Can factors like religious and ideological policies at domestic and national levels help account for absence or changes in Middle-East policy of India? Building on the context of foreign policy, this study is based on theoretical understanding and expectation from India’s role in redefining regional policy to address traditional knowledge of engagement with the Middle East as a symbol of significant change in foreign policy.
Keywords
Saudi ArabiaJordanIndiaMiddle EastTrade relationsMiddle East policy
1 Introduction
Since 2015, the series of visits by PM Narendra Modi to Saudi Arabia, Israel, UAE, Iran, Qatar, Jordan, Oman, Bahrain and Palestine have focused on more vigorous diplomatic relations between India and the Middle East than previous government. These developments have been interpreted with unexpected visit in 2017 to Tel Aviv as signs of changing approach of India towards the Middle-East, especially regarding the Gulf countries [1–3]. Other people have argued that there is more continuity than changing the contours of Middle-East policy of India [4]. All spectators seem to agree that region has been strategically important but successive governments of India have tried different methods to support interests of India in this neighborhood.
It is vital to assess personal role of PM Modi in reshaping Middle East policy of PM Modi, given that the diplomatic relations with Israel and the Gulf countries have been known as one of the major achievements of PM Modi’s foreign policy by some analysts [5]. Current government has itself been highly vocal on its “Think West” program (which has been labelled “Look West”, “Act West” or “Link West” over the past five years) which would be matching “Act East” policy and engagement of Southeast Asian economies [6–8].
Though a tilt to Israel could be possible, given expressed preference of PM Modi for closer security and political ties with Tel Aviv [9], there are other factors like quest to secure investments and access to sources of energy [10, 11], and increasing rendezvous with Indian diaspora have pushed Modi to give priority to reconciliation with Gulf countries [12]. “There has been a significant break with previous orthodoxy as states like the UAE and Saudi Arabia had always supported Pakistan due to their religious harmony. Historically, India has preferred ties with secular countries like Iraq and Egypt [13]. This study identifies a new geopolitical factor behind reconciliation with the Gulf countries which is the belief from the government that this outreach would address some of the domestic security issues of India. For example, India has closely cooperated with Gulf on the matters of transnational terrorism over the past five years.
Building on the earlier initiatives of Indian governments to engage the Gulf countries cautiously, government of India further exploited changing sentiments in the Arab world towards economic growth and international status of India [14]. With a range of bilateral agreements with Iran, Israel, and Saudi Arabia and a range of publicized visits, Modi has showed that he is willing to break with traditional quiet and cautious diplomacy of India in the region, which has always been considered important to preserve diverse economic, social, and energy interests of India in the Middle East.
Along with this study, various studies have argued that diplomatic initiatives of PM Modi have been consistent widely with previous practices related to foreign policy [10, 15, 16]. Considering the above arguments, this study aims to find out whether new diplomatic policy of India under PM Modi’s tenure has showed a significant change in foreign policy towards the Middle East since the year 2014. This study assesses whether any political change resulted in personal leadership or preferences of Modi or be determined by other regional and global factors. Since 2014, public reconciliation with Israel can be associated directly with personal preferences of PM Modi, but the overture to the Gulf countries since 2015 can be determined by combining geopolitical changes and policy changes from Modi who used these developments to go for new political agenda for the region.
In order to support such claims this study focuses on theoretical methods to determine role of India in shaping its Middle East policy. It assesses the level of change and continuity in approach of India for the region during first tenure of Modi from 2014 to 2019. Later on, the lingering challenges in aspirations of Modi to push for reorientation of approach and role of India in the region along with the international and domestic political developments in the Middle East and India in 2019–20. This paper also discusses whether India's approach to the Middle East can give some insights into whether India is willing or able to reform foreign policy beyond the incremental changes since 2014. The study is structured to look at the prior and then the methodological and post-hoc literature. Previous studies were analyzed, and finally the results were explained, and the last section was the conclusion.

2 Literature Review
Al-kasasbeh et al. [11] determined the effect of financial policy and liberalization of trade on economic growth of Jordan. The methodology adopted in this empirical study includes “Kapetanios unit root test” and “Augmented Dicky Fuller unit root test” with structural breaks. Taxation and government spending have a great influence on financial growth resulting in simulation. Public debt has a negligible and negative impact on financial growth. Trade liberalization significantly impacts economic growth. There is a need to increase the proportion on investment in human resources and infrastructure due to taxes financing. It is vital to improve the competitiveness of local industries for positive effects of free trade.
Proper management of working capital includes managing and planning current liabilities and assets in a way to avoid the risk of inability in meeting short deadlines and excessive investment in assets. Almomani et al. [17] investigated the moderating impact of financing policy and investment of working capital on relation between efficiency in working capital management and financial performance of companies listed in “Amman Stock Exchange (ASE)”. They used “time series data” from 2010 to 2018 and a sample of ASE-listed 42 manufacturing firms was used for hypothesis testing and analysis. Return on assets can measure fiscal performance, while receivables, inventory turnover, working capital turnover, current assets turnover, and inventory-to-sales ratio measured the efficiency of working capital. It is found that receivables turnover, inventory turnover, working capital turnover, and current assets turnover affected the financial performance of companies, while there was no significant difference between moderating or direct models to estimate financial performance.
Lu et al. [18] determined the role of “Belt and Road Initiative (BRI)” to improve political ties between China and its partner states. It is postulated that global economic cooperation like BRI may encourage economic gains of participating countries and commercial exchanges. It should generate incentives for those nations to avoid political stress which may affect economic deals which can be mutually beneficial and expand the constellation of coalitions in support of political and diplomatic relations. The impact of BRI on bilateral relations on political relations between 91 countries and China along the route of BRI from 2006 to 2018 has been tested. BRI promotes political relations by boosting economic relations with partner states with investment and trade associated with economic cooperation.
Arabiyat et al. [19] determined the effect of poverty, trade openness, and inequality on inclusive growth in emerging economies like Jordan. With panel data from the year 1990–2015, the relation between growth rates, policies related to trade openness, poverty, and income inequality is determined in several provinces of Jordan. They determined whether trade openness reforms and policies have reduced poverty and improved income equality in provinces with empirical analysis. In the inclusive growth framework, the study determined the changing growth of per capita income after reform of trade openness. Various econometric techniques like generalized approach, dynamic ordinary least square, and completely modified ordinary least square are used to determine the relation between poverty, trade openness, and inclusive growth. There is a significant positive impact of trade on inclusive growth for all provinces but role of trade openness varies as per provincial and local factors. This study also suggests better policies for inclusive and sustainable growth to reduce poverty. Global and local policymakers can understand the impact of trade openness on provincial and nationwide inclusive growth.
Lohani [20] investigated India’s trade flow with the rest of “Brazil, Russia, India, China, and South African (BRICS)” nations. They used gravity model of trade” with time-invariant variables like distance, language, and “per capita gross domestic product (PCGDP)”. A “panel data econometric model like fixed effect model or OLS and Poisson–Pseudo Maximum Likelihood (PPML)” have been used. The sample size includes top exporters of India and BRICS nations from 2001 to 2016. The empirical findings suggest that augments of gravity model are valid in context of India. Exports are affected adversely because of higher trade cost. In addition, trade is influenced by common border positivity and official language. Additionally, researchers have observed the evidence on “marginal trade creation”, i.e., 21% of normal level. It is found that the government must negotiate trade dialogues for fixing market access obstacles and trade barriers among BRICS nations. There is a need to address trade relation among BRICS countries urgently to improve exports among countries.
2.1 Research Gap
It is observed that most of the studies conducted related to geopolitics are based on international trade relations of India with different countries. But there is a huge knowledge gap in India-Jordan trade relations and Middle East policy of India since 2014. Hence, this study is aimed to fill this gap.

2.2 Research Objectives
	To discuss the political ties and Economic Relations between India and Jordan.

	To discuss the change and continuity of Middle East Policy from 2014 to 2019.

	To discuss the challenges to foreign policy refinement in 2019–20.







3 Research Methodology
3.1 Research Design
This study is based on qualitative research design which covers theoretical context when it comes to collect information to fulfill research objectives this is based on the recommendations of many studies that examined theoretical studies [21–30]. Hence, theoretical analysis was conducted using systematic review by reading abstracts and discussions of previous studies to choose only relevant papers to gather information.

3.2 Research Approach
This study adopts systematic research approach in which secondary data is collected from various studies based on foreign policies of India since 2014. This way, keyword search was performed using terms like “Middle East policy”, “India-Jordan trade relations”, “India’s diplomatic relations”, and so on.


4 Data Analysis
4.1 India-Jordan Trade Relations—Political Ties and Economic Relations
The history of diplomatic relations between India and Jordan dates back to 1950 once India was declared a Republic, even though the first bilateral trade on friendly relations and cooperation became the part of India soon after independence. When King Abdullah paid a productive visit in 2006, the exchange of bilateral visits was declined at senior official and political levels. The relationship couldn’t realize the untapped and significant potential. However, recent years have observed decisive impetus to bilateral cooperation. An “Indian Head of State” paid first ever visit to Jordan in 2015 [31].
It provided a significant motivation to bilateral engagement in different areas. In the beginning of February 2018, PM Modi visited Jordan for the first time after 30 years when former PM Rajiv Gandhi visited Amman in the year 1988. PM Modi’s short visit to Amman was described by King Abdullah as the new beginning of bilateral ties. It measures his conviction in promising this engagement decided by the King to visit India in 20 days after he met PM Modi in Jordan [32].
4.1.1 Political Ties
Extremism and terrorism are common enemies for both India and Jordan. Both King Abdullah II and PM Modi reported to address an event based on measures against radicalization of youth. It shows their belief that blight of violent extremism and terrorism cannot be resolved alone by force, but counter-ideology of concord, amity, and harmony is needed urgently. Both nations believe that countries should organize their positions to fight against misappropriation of religion by countries and groups to justify terrorism and incite hatred.
King Abdullah has been a steadfast opponent of “Takfiri ideology”, i.e., the so-called radical exercise of announcing enemies to be infidels, due to which, he has earned significant support and respect worldwide. He introduced the “Aqaba process” for de-radicalization when India is actively involved. During her visit with King Abdullah II in 2006 in India, Queen Rania called India as “rising star of Asia” and “natural partner” to Jordan. On the role played by India in the Middle East, she mentioned that the region plays a vital role for India and mentioned that “India played a vital role as it has always contacted and understood sensitivities.” The area of defense and security is among the most important aspects of Agreements to be signed among both nations during the visit of King Abdullah. Along with smart sharing and training and joint exercises, the Pact may also include cybersecurity, capacity building, maintenance and supply of hardware and defense equipment [33].

4.1.2 Economic Relations
India is 4th biggest trade partner to Jordan followed by Iraq, Saudi Arabia, and China. In 2014–15, India was engaged in US$2.2 billion worth of bilateral trade. Over $1.4 billion worth of goods were exported by India to Jordan and $857 million of imports were made. Trade balance has been in favor of India since 2012–13. Over the past few years, trade volume has been declined on account of weak global performance. India has set $5 billion of target for 2025. A joint venture project was announced by “Indian Farmers Fertilizers Cooperative (IFFCO)” and “Jordan Phosphate Mines Company (JPMC)” for US$860 million to produce Phosphoric Acid. It was equally inaugurated by former President Pranab Mukherjee and King Abdullah II when Indian president visited Jordan in 2015. An MOU was signed by “Minerals and Metals Trading Corporation (MMTC) India Ltd.” with JPMC to work in fertilizer industry in June 2015. Around 25 textile mills were owned by Indians in “Qualified Industrial Zones (QIZs)” in Jordan for US$300 million, as of January 2016. Over 10,000 people were employed in these mills. Trade and investment could be improved by construction, pharmaceuticals, Bollywood, tourism, higher education, ICT, renewable energy, leather, financial/banking, and higher education sectors [34].


4.2 Change and Continuity of Middle East Policy from 2014 to 2019
Based on the prediction that ideology is important to understand Middle East policy of India, it is worth emphasizing the role of nationalism as similar force to motivate the worldview of PM Modi, considering him being the part of “Bhartiya Janta Party (BJP)”. However, a tilt for Israel was expected during the tenure of Modi as PM considering the consistent aspiration of BJP to promote ties with Israel with their previous manifestos [9]. The BJP has always highlighted the unconditional and long-standing backing of India towards Arab world and never reciprocated in global institutions when support was needed in India in its disputes against Pakistan.
In an absolute break with previous policies, the earlier BJP government led by former PM Atal Bihari Vajpayee (under his tenure from 1998 to 2004) had also welcomed Ariel Sharon, Israeli PM, in New Delhi in 2003. Others have focused on favorable disposition of Modi for Israel when he was Chief Minister of Gujarat, when he discussed about agricultural partnerships with Israel [4]. In 2006, Modi visited Israel and promised to visit Tel Aviv again when he won election and became prime minister for the first time in 2014 [35].
Earlier governments had been skeptical of having close ties with the UAE and Saudi Arabia due to their privileged and historical ties with Pakistan. Diplomatic efforts of current government seemed to have less concerns about strong influence of Pakistan among Gulf countries. UAE and Saudi Arabia have de-hyphenated Pakistan and India over the past five years and they no longer have viewed ties as zero-sum game with both South Asian countries. Despite having political ties between Pakistan and both Gulf countries, investments are still preserved in India. This diplomatic shift has had significant geopolitical effects as both Gulf countries have toned their rhetoric condemning down against India for its Kashmir policy and dispute between Pakistan and India. For instance, India was still the “Guest of Honor” at the annual “Organization of Islamic Cooperation” meet in Abu Dhabi in March 2019, when border dispute was at its peak between India and Pakistan, especially when Pakistan was constantly opposing participation of India [36].

4.3 Challenges to Foreign Policy Refinement in 2019–20
The narrative of long-term and pragmatic shift in approach of India towards “Middle East has been more complex by a lot of setbacks and events since Modi became reelected in May 2019, which have showed the rest of structural limitations to an important reorientation of foreign policy of India for the region. For example, after signaling the pro-Israel tilt initially, Modi embarked on a correction quickly and resumed the policy in the past. Though Modi government had been engaging with Israel more than previous government, India has reassured its support regularly towards the Palestinian Authority.
Additionally, expecting local criticisms associated with individual visit to Israel, Modi also invited Mahmood Abbas, the Palestinian President, to New Delhi in May 2017 and reasserted traditional position of India to support independent Palestine at peace with Israel [37]. Modi’s visit to Israel didn’t keep India from voting in December 2017 against Israel, just a few weeks before visit of Netanyahu to New Delhi. India was also in support of “UNGA vote” against unilateral announcement of Jerusalem by Donald Trump as capital of Israel, judging that this decision was against previous resolutions of UN Security Council and international law [38].
Several new and old challenges have been emerged due to rapprochement of India with Gulf countries which might further limit leverage of Modi government in expanding strategic ties with “Gulf monarchies”. Previously, successive governments of India had preferred silent diplomacy to avoid giving impression to align with any partner in the Middle East too closely to protect several interests in India, along with concerning any consequences on diplomatic policies of India. There are also concerns for Indian policymakers that rising instability in the Middle East might have direct impact on the security of diaspora and its own population may by indirectly affected. Previous inability of India to impact geopolitics is combined with less security and has also caused expensive evacuations of diaspora during crisis [39]”.
COVID-19 pandemic has also come as a significant challenge for Indian government to develop contingency plans urgently to help its diaspora in unexpected challenges related to livelihood and health, along with communities and families which depend on them in India, without affecting the sovereign and domestic affairs of the UAE and Saudi Arabia. The government had to immediately form a plan to manage the problem of return migration due to COVID-19, massive layoffs due to lockdowns, and decline of oil prices [40].


5 Results
Most of the studies related to foreign policies have argued that it is not easy to measure and identify accurate causal impact of specific personalities. As discussed in this study, it is not easy to differentiate rhetorical innovation from significant changes in foreign policy of Modi. For example, personal choices of Modi have led public proposals to Israel and to recommend promotion of transnational ties to more political relations during his tenure. Modi has significantly finalized and resumed deals by the predecessors. Additionally, India didn’t stop its voting pattern in favor of “pro-Palestine resolutions”.
Instead of what Modi believed towards change in Middle-East policy of India, this study argued that PM Modi has emerged as a skillful political entrepreneur who makes the most of geopolitical growths in Middle East like relative deterioration of ties among Saudi Arabia and Pakistan and changing perception towards India’s status among Middle Eastern leaders to push for renewed engagement of India with the region. Breaking with the orthodoxy of BJP which has not focused on the Arab world, Modi had outreached the Gulf countries as he rationally considered immediate security and economic benefits.

6 Conclusion
The contours of Middle East policy are still in flux and unclear of whether current government has successfully brought transformation with its “Think West” policy. It has been observed that if tilt for the Gulf operated over the past 5 years have resulted in lasting and radical shift in foreign policy, analogues to the one introduced by Narsimha Rao in the beginning of 1990s, when the ties with Israel was normalized by India. It has always been challenging for successive leaders and governments in India to retain ties between the Middle Eastern regions. While Vajpayee-led BJP government elevated ties with Israel in the beginning of 2000s, it also stayed prudent to maintain ties with other countries.
6.1 Implication
Examining India's Middle East policy since 2014 via the prism of its trade and relations with Jordan provides a rich field of study with implications for economic strategy, geopolitical studies, and foreign policy analysis. It offers a chance to look at how India has continued to approach the region in spite of regional and global changes, as well as how it has changed. Analyzing India-Jordan ties’ prospects and possible obstacles could give businesses and politicians important insight. This could entail predicting political changes, gauging economic trends, or evaluating relationship risks on both sides.

6.2 Limitation
The research methodology, effective data collection techniques, and critical understanding of the contextual elements influencing Indo-Jordanian ties within the larger Middle East setting all served to highlight the study's weaknesses. Particularly considering that the topic of research had limited references, necessitating a reanalysis of the political statements and meetings between the two nations.

6.3 Future Research
Through the exploration of these research domains, academicians can enhance comprehension of India's developing Middle East strategy and its consequences on regional equilibrium, economic amalgamation, and worldwide diplomacy. Policymakers, companies, and scholars attempting to manage and enhance India-Jordan relations in a changing geopolitical environment can all profit from these research. Furthermore, this study offers avenues for future research reflecting India's interactions with other Middle Eastern nations.
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Abstract
During the 2024 Indonesia Presidential Election, all the candidates employed their campaign strategies. One candidate, Anies Baswedan, introduced a fresh approach that had never been tried before. Anies utilized K-pop fans by capitalizing on a trend initiated by these fans after Anies's TikTok live session. Anies successfully crafted a new image by engaging with K-pop fans, predominantly from Generation Z, through the social media platform X (Twitter). Moreover, in the 2024 Indonesia Presidential Election, Generation Z constituted most voices. Anies's initiative sparked a significant trend on social media; his supporters began to assist his election campaign by creating accounts designed to promote him, modeled after K-pop idol fandom accounts. Using a qualitative approach and employing document analysis techniques, this study evaluates documents and evidence such as social media posts, photos, videos, and media coverage to identify specific strategies like hashtags, fan clubs, and online communities related to Korean fandom culture. This study aims to recognize trends and the incorporation of K-Pop cultural elements in political campaigns by examining tweets, retweets, responses, and multimedia content published on Anies Baswedan's social media platform, X.
Keywords
K-popK-pop fandomGeneration ZCampaignSocial media
1 Introduction
In the context of Indonesia's 2024 Presidential Election, all the Presidential Candidates utilized the power of social media to disseminate their campaigns. In the previous election buzzers dominated social media platforms, particularly X, formerly known as Twitter. The use of buzzers can be categorized as one of the most influential and effective methods for promoting campaigns [9]. In digital politics, a buzzer is someone hired by top political leaders to create and spread persuasive campaigns on social media [19]. However, in 2024, the trend of using buzzers has evolved, transitioning towards the creation of a new brand image or identity that garnered significant interest. During Indonesia's 2024 Presidential Election, three candidates utilized innovative branding strategies to attract voters, particularly focusing on Millennials and Gen Z, who comprised nearly 60% of the total votes [15]. Anies Baswedan, one of the Presidential candidates, strategically engaged with K-pop fans to reshape his public image [20]. Additionally, political image building is essential as it entails purposeful actions to influence public perception of a candidate or party using various communication methods like social media, public relations, and advertising [21]. This process is essential in politics as it directly influences public opinion and can impact electoral success.Indonesian people undeniably have a strong affinity for Korean culture, known as the ‘Hallyu’ or Korean Wave. This cultural movement encompasses a wide range of Korean popular culture products, including television dramas, games, movies, K-pop music, dance, fashion, tourism, and language [7]. According to the President of the Korean Tourism Organization, Indonesia has reached 35 percent of the consumption of Korean cultural content based on a survey that was carried out across 26 countries worldwide, and it is 10 percent higher than the average [26]. As a result, fans created a new cultural phenomenon to show their appreciation and support for the personalities they adored. K-Popers, or Korean fandom, are driven by a deep sense of loyalty among their admirers, which is motivated by a mutual desire for reciprocation [29]. The tactics employed by Anies Baswedan in engaging with K-pop fans in Indonesia have proven to be an effective method for reaching a new audience. Consequently, many of Anies's supporters have adopted the popular trend initiated by K-pop fans, creating dedicated fan accounts on X to support Anies using methods commonly seen in K-pop idol fandom.




2 Anies Baswedan’s Riding the Korean Wave in His Digital Campaign Content
Korean popular culture, commonly referred to as Korean Wave or Hallyu, is composed of two media genres: music (K-Pop) and television serials which played a significant role in its spread across Asia in 2000s [22]. While in Indonesia, the majority of private TV stations aired television serials, notably “Winter Sonata” and “Endless Love,” which helped the Korean Wave gain popularity [1]. According to data from Korea.net, Indonesia accounted for 2.62 billion views, or 9.9% of the total number of views [8]. In 2019, Indonesia ranked among the top countries for K-pop content consumption, as validated by a Statista study. Approximately 60% of participants acknowledged K-pop's popularity in Indonesia [23]. The massive emergence of K-pop in Indonesia so massively, it has shaped a new culture of fandom in X. Fans today exist within the digital era, playing a crucial role in international popular culture. They actively engage with their favourite idols by creating fan projects, social movements, artwork, and videos on social media platforms [19]. K-pop fans utilize methods like hashtags, predefined phrases, and memes to enhance the positive portrayal of their favourite groups or mitigate negative feedback in media coverage [6]. This interconnected online community not only supports the idols’ careers but also contributes significantly to the broader cultural influence of K-pop. K-Pop fans also have demonstrated power for goal-oriented coordination and vast mobilization [11]. For instance, K-Pop fans on X have given rise to multiple social movements when Korean Boy Band BTS shared a statement about the #StopAsianHate campaign, which received close to one million retweets and served as a platform for awareness-raising, emerged as the most shared tweet of 2021 [10]. Other studies have highlighted the transnational nature of K-Pop fandom on X, with fans engaging in political activism and expressing sentiments across global networks [5]. Furthermore, the Korean Wave continues to drive social change, solidarity, and cross-cultural exchange.
On December 28, 2023, Anies Baswedan began using social media, specifically TikTok, for live streaming in an effort to establish a platform where he could engage with audiences more deeply without having to get involved in any political campaigns. Nonetheless, a trend on X was created by K-pop fans, who jokingly claimed that Anies’ live streaming on TikTok was similar to that of a K-pop idol who had just finished their schedule and had gone live to engage with fans. As a result, Anies saw this opportunity and began combining K-pop aspects into his campaign. Supporters began to produce fan projects that showed striking similarities to K-pop fan projects. One of his supporters created an X account called Anies Buble @aniesbubble, originally established as an online shop vending Korean products, its trajectory shifted dramatically when the account owner began tweeting about Anies Baswedan's TikTok live streams. At the same time, Bubble is the name of an application designed for K-pop artists to interact with fans personally, requiring a subscription. Moreover, Anies occasionally mentioned and interacted with this account through his social media. This X account is similar to K-pop fandoms because they tweet in three languages: Korean, In, and English, they also represent Anies as an emoticon owl, similar to K-pop fans’ accounts, where every K-pop idol group member has their own emoji created by the fans. Anies said this trend was created organically without his or his team knowing. Moreover, after the campaign period ended, Anies demonstrated his support for this movement by participating in Space—a live streaming, voice-only platform on X created by Aniesbubble on February 25, 2024, titled “DeSpace Anies (Unofficial) w/Pak Anies #Anies Space”.
Not only Anies Bubble @anniesbubble X account, Anies's fan also established an account on X called Olppaemi Project @olpproject. They created and rented a digital billboard which aimed to promote Anies Baswedan during the Presidential Election. The billboard was designed like those of K-Pop fans who created fan projects for their favorite idols, by incorporated K-Pop elements into its design, such as ‘all-rounder,’ ‘face of the group,’ ‘leader,’ and the tagline. The Olppaemi Project also organized another fan project by sending a coffee truck to Hallf Pati Unus, where Anies's official team rented space to carry out one of their campaign programs, called ‘Desak Anies.’ This coffee truck project was inspired by K-pop fan projects, where fans support idols with coffee or food trucks during their schedule. Moreover, Anies’s fans have also established a fanbase name called ‘Humanies,’ which is similar to how K-Pop fans establish fanbase name for their favorite idols. In his X account, Anies Baswedan acknowledged the fanbase name by mentioning ‘Humanies’. Headed to the final Presidential debate, Anies’s supporters crafted a lightstick for Anies and directly gave it to him in person. This marks a unique occurrence in political campaigning that never been done before. The concept of the lightstick came from K-pop idols, where entertainment companies or agencies created the lightstick to represent their idol and sell it to the public.
Anies's candidature was promoted in a unsual and eye-catching strategies by including elements that associated with K-Pop fan culture. Moreover, social media was used to promote and expended the target audience outside of the traditional political campaign way. As results, the campaign was able to reach wider audience of K-Pop enthusiasts and at the same time boost Anies’s profile. Additionally, this phenomenon has contributed to the lively environment of election by showcasing the various strategies used by each contender during their campaign period.

3 Social Media, Fandom and Political Image Building in Anies Baswedan
The concept of political fandom shows an intense emotional connection—bond between a person towards political figures [4]. Although not commonly applied in political contexts, the essence of fandom lies in fervent enthusiasm and active involvement with cultural phenomena [12]. In modern-day politics, it is often noted that there is a resemblance to fan culture, with communities forming and rallying around a shared passion, typically centered on a public figure [17]. This phenomenon highlights the intricate intersection of culture, politics, and collective identity in contemporary society. The word ‘fandom’ itself refers to a community sharing the same interest, typically within the realm of popular culture [28]. Moon and Lee, describes political fandom emphasizes loyalty to a specific politician [14]. Anies's campaign, which utilized K-Pop instruments with political fandom, shows that Anies has established a strong bond with his supporters. It shows that Anies has accomplished stealing K-Pop fans’ hearts which led them to create a strong bond and established fandom. It garnered significant support during the Presidential Election, leading some media outlets to consider him one of the strongest candidates to win.
The rise of social media also helped Anies a lot to gain a new supporter during the 2024 Indonesia Presidential Election. Political communication within fandoms now takes place mostly on social media platforms, and X has become a good place where politicians can interact with people more easily [18]. When K-pop fans initiated jokes about Anies conducting TikTok live streams, it sparked a trend for Anies, subsequently, supporters established an X account, @aniesbubble, modeled after K-Pop fandom accounts. Recognizing an opportunity to gain new supporters from the K-Pop community, Anies began interacting with K-Pop fans by mentioning or tweeting about @aniesbubble or the K-Pop community. Political fandoms demonstrate their support by gathering people and declaring their public endorsement of a politician's policies; they are not only supporters but also the core of a politician's base of support [28]. Some key factors include self-awareness, admiration for political leaders, identification with shared values, and unwavering commitment, regardless of challenges [13]. Political fandom is important, resembling sports enthusiasm, with fans engaging through support, volunteerism, knowledge display, and social integration [12]. Strong fan bases for politicians enable them to bring large audiences to events, inspire supporters to display their emblems, attract volunteers and funds from the community, and secure elections—all signs of a level of excitement and dedication that extends beyond ordinary desire [12]. It has been demonstrated that political fandom plays a crucial role in organizing support, with fans using social media to participate in active debate and activism.
Talk about image building for Anies Baswedan, Anies successfully rebranded his image by incorporating K-Pop to target Generation Z to win the election. Image representations play a crucial role in establishing and maintaining both public and private connections [25]. Today, politicians and parties prioritize maintaining a strong public image through strategic communication and community relationships. Creating a positive public image for politicians to win over voters is known as image building [27]. As intentional communication focuses on shaping public and individual perceptions, the image needs attributes that build trust, including verifiability, realism, accessibility, and truthfulness in words, information, occurrences, and attitudes [25]. Five crucial factors in building image and political branding include understanding the target audience, establishing a consistent brand identity, leveraging social media, being aware of important issues, and participating in public events [16]. These strategies demonstrate the diverse methods used by political figures and their teams to create and keeping good image—public perceptions especially in this digital era. Through Anies Baswedan interactions with Generation Z and K-Pop fans, Anies established himself as a progressive figurehead who understands the needs and preferences of the younger generation. He was able to capitalize on the passion and vigor of these fervent communities and expand his appeal due to this strategic alignment. Moreover, Anies's outreach initiatives highlight how crucial authenticity is to develop a positive public image. Anies built an actual relationship with K-pop fans and Generation Z because of his genuine and sincere interactions with them, as opposed to just catering to trends.
The concept of image building in politics may appear through campaign slogans, clothing styles, and the utilization of tools to engage potential voters through social media [27]. A well-crafted image or branding of politicians can influence voter perception, shape public opinion, and ultimately affect electoral success [2]. Now, with the rise of social media, that has significantly impacted how politicians build their image. Platforms like Facebook and X provide direct communication channels with voters, enabling real-time engagement and circumventing traditional media filters [24]. Engaging in interactive and constructive communication could create opportunities to build relationships with communities that barely care about politics [3]. Anies's social media interactions with Generation Z and K-Pop fans have generated good comments from online users. Furthermore, Anies's campaign team has neither denied nor made any negative statements regarding this trend. The fact that Anies was able to transform his image as a former of governor of Jakarta who used religions to secure the spot to now approached K-Pop fans and Generation Z to created new image of him, shows that his skills to adapt new trend was undoubtedly good. Moreover, politicians might effectively develop their public image and create genuine relationships with voters.

4 Conclusion
The interactions between Anies with K-Pop fans and Generation Z shows that Anies Baswedan strategically cooperating his campaign with K-Pop elements to appeal younger voters since the majority of the Indonesia 2024 Presidential Election came from youth. By Anies interacting with them through social media it shaped a strong bond with his supporters that automatically created a relatable public persona that came from these groups which is K-Pop fans and Generation Z. Moreover, these strategies shows that adopting popular culture can effect of the results election and also highlighting the changing roles of cultural sensitivity and digital participation in modern political communication.
Not only Anies successfully created a new image, but his interaction with his supporters also underlines the increasing effect of online communities and grassroots movement on political dynamics. Although the initial expectations from majority of Indonesian saying that he will finish at the last spot, his new image and dedicated fans slightly played an important role to change the expectation from finishing at the last spot to the second place for the 2024 Indonesia Presidential Election. People see Anies as a candidate who were aware of changing and openness towards embracing K-Pop fandom culture to his campaign by genuinely interacted with them not just jumping into the wave. These strategies distinguished him with the rest of candidates of the Indonesia 2024 Presidential Election which also showed his adaptability skills towards contemporary societal trends that led him to succeed in politics.
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Abstract
This research examines deeply the correlation between environmental, social, and governance (ESG) principles and Industry 5.0. The researchers adopted a systematic strategy by going back to different literature reviews, investigating 97 published papers (published between June 2024 and 2019) to highly analyze this developing sphere. We utilized a bibliometric method to analyze data. This facilitated identifying significant themes and organizing the previously dispersed information. We identified four distinct clusters by evaluating the frequency of keywords appearing together. We also have developed a comprehensive research agenda by employing these clusters which identify the basic study areas of research. This agenda concentrates on key aspects within Industry 5.0 and ESG that need more investigation, including social and environmental responsibility across industries. The article also tackles the primary research questions, points out areas that require more examination, and analyzes both practical applications and theoretical implications, answering the initial research questions.
Keywords
ESGIndustry 5.0GreenSustainabilityBibliometrics
1 Introduction
Industrial paradigms are evolving dramatically as a result of advances in sustainability and technology. Industry 5.0 depicts an age characterized with the role of technological advancements in enhancing production and contributing to a wider social goals, such as sustainable development and better health. This seeks to foster development, sustainability, productivity and efficacy within sectors [20, 24, 26]. Industry 4 serves as the foundation for this paradigm shift underscoring decentralizing decision-making through artificial intelligence, personalized manufacture, and the integration of environmental and social factors into company initiatives [12, 19].
Various studies clarified that companies are progressively embracing ESG standards into their operations and creations within Industry 5.0, encouraging strategies that give priority to stakeholder involvement, accountability, and sustainability [7, 10, 14, 23, 31]. In addition, as noted by Hyz and Gikas [21] and Fraga-Lamas et al. [16], Industry 5.0 endeavors to reduce negative environmental impacts, upgrade resource distribution, and foster overall growth paradigms through the utilization of digital technologies.
The current research basically concentrates on separate case studies and theoretical structures instead of all-encompassing efforts for broad sectors adoption [11, 25]. In addition to interoperability and scalability evaluation, there is a noticeable lack of empirical research systematically that assesses the effect of ESG integration on operational performance in Industry 5.0 contexts [13, 15, 27, 28]. Addressing these issues is very crucial for Industry 5.0 to reap long-term social and environmental advantages [5, 17, 22].
A lot of literature evaluations have been published on Industry 5.0 [28] and ESG [35], but none have really addressed the characteristics and interconnections between these two fields. To the best of our knowledge, this work is the first to examine the systematic interactions between these fields.	(i)
Our study emphasizes the need for a deeper understanding of how Industry 5.0 and ESG (Environmental, Social, and Governance) interact to affect the company, society, and environment. Our objective is to tackle these significant issues by releasing a research agenda that outlines the paths for upcoming investigations.

 





We offer creative research questions that are addressed by a comprehensive analysis of ESG and Industry 5.0, pointing out areas of convergence and common restriction. Bibliometric and cluster analyses improve this work. Methodology, bibliometric analysis, future research plan, and results are included, along with a discussion of the limits and implications.

2 Methodology
We used a systematic literature review (SLR) to analyze ESG and Industry 5.0 convergence, following Tranfield et al. [38]. This rigorous method, endorsed by Nitlarp and Kiattisin [31] and others, identifies critical research and future directions, employing [34] five-step approach (Fig. 1).[image: ]
Fig. 1The steps of the method


The first stage of our SLR involved formulating the research questions, as recommended by Massaro et al. [30]. We formulated the following research questions for this study:	1.
What is the current state of the literature on ESG convergence with Industry 5.0?

 

	2.
What are the major topics addressed in this literature?

 

	3.
What are the future research directions regarding the interaction between ESG factors and Industry 5.0?

 





In the second phase of our study, we developed a rigorous research procedure, outlined in Al Qudah et al. [3], which included defining our source selection criteria, strategy, literature analysis methods, and techniques for evaluating sources. We conducted a comprehensive Bibliometric and content analysis to bolster our findings.
For the third phase, we utilized Web of Science (WoS) as our primary database due to its extensive coverage of over 20,000 peer-reviewed journals, surpassing other databases like Scopus [37]. Our search string combined relevant keywords using logical operators, spanning from January 2019 to June 2024, yielding an initial 229 items.
Following the standards usually used in systematic literature reviews (SLRs) [1, 2, 4, 32, 34], we set up a coding framework (Fig. 2) in the fourth phase to manage article selection in a planned way. Through a detailed review of titles, abstracts, and keywords, we narrowed the sample to 113 articles. Following procedures recommended by ALShanti et al. [6], all authors reviewed articles and consulted external experts as needed to resolve uncertainties, ultimately selecting 97 articles aligned with our research questions.[image: ]
Fig. 2Selection flowchart


In the fifth phase, we conducted a comprehensive examination of selected papers to consolidate existing studies, identify research gaps, and propose future study areas. We employed a meticulous bibliometric study, informed by Bhatt et al. [8] and Al Qudah et al. [3], to analyze temporal distribution, journal interests, annual publication and citation trends, frequently cited articles and authors, and country affiliations using the Bibliometrix package in R. Utilizing VOSviewer, we constructed co-occurring term networks to visualize clusters and categorize information, including generating thematic and keyword tree maps.

3 Findings
This part examines the development of some chosen sources, annual publication trends, citation analysis, keywords, and main topics of interest using descriptive and cluster content analysis.
3.1 Descriptive Analysis
This subsection focuses on the bibliometric analysis of the selected sources.
3.1.1 Trends in Articles Over the Years
We analyzed the annual publication trends to understand the development and growth of knowledge on the research topic. Figure 3 illustrates a clear growth trend from 2019 to June 2024.[image: ]
Fig. 3Trend in publications



3.1.2 Journals
The scientific journals that have demonstrated an intense interest in publishing articles on the study topic are highlighted in Fig. 4.[image: ]
Fig. 4Trend in journals


Among key journals, Sustainability published 16 articles, Sustainable Development five, and the Journal of Cleaner Production four. We assessed journal influence using the G-index, as shown in Fig. 5.[image: ]
Fig. 5The G-index, a measure of the publications’ local influence on our database



3.1.3 The Annual Count of Publications and Citations
Figure 6 illustrates the annual publication and citation trends. From zero citations in 2019, the trend picked up in 2022, with 20 articles and 219 citations. By June 2024, 35 articles had garnered 643 citations. As recent publications gain recognition, the upward trajectory suggests further citation growth.[image: ]
Fig. 6The number of publications and citations each year



3.1.4 Citations, Publications, and Affiliation Countries
Table 1 presents the top 10 papers based on their citation counts, highlighting the most influential authors across various interconnected themes.Table 1List of the ten most-cited stories


	Articles
	Authors
	Year
	Journal
	Citations

	Industry 5.0: Prospect and retrospect
	Leng, J., Sha, W., Wang, B., … Wang, L
	2022
	Journal of Manufacturing Systems
	195

	A digital green knowledge adoption and implementation framework to enhance the efficacy of digital green innovation activities for Industry 5.0
	Yin, S., & Yu, Y
	2022
	Journal of Cleaner Production
	152

	Europe's futures: Industry 5.0 and Society 5.0 as the engines for upcoming universities
	Carayannis, E. G., & Morawska-Jancelewicz, J
	2022
	Journal of the Knowledge Economy
	102

	Green IoT and edge AI as key technological enablers for a sustainable digital shift towards a smart circular economy: A use case for Industry 5.0
	Fraga-Lamas, P., Lopes, S. I., & Fernández-Caramés, T. M
	2021
	Sensors
	97

	Recognizing the contributions of Industry 5.0 to sustainable development: A strategy roadmap for Implementing Sustainability Principles
	Ghobakhloo, M., Iranmanesh, M., … Nilashi, M
	2022
	Sustainable Production and Consumption
	87

	Industry 5.0: enhancing Industry 4.0's sustainability and humanization
	Grabowska, S., Saniuk, S., & Gajdzik, B
	2022
	Scientometrics
	84

	Food industry's fourth industrial revolution—Part I: Industry 4.0 technologies
	Hassoun, A., Aït-Kaddour, A., … Regenstein, J
	2023
	Critical Reviews in Food Science and Nutrition
	82

	Can the creation of social value and resilience be revolutionized by Industry 5.0? A framework with many criteria to analyze facilitators
	Sindhwani, R., Afridi, S., … Singh, P. L
	2022
	Technology in Society
	80

	Identification of social and economic expectations: Contextual reasons for the transformation process of Industry 4.0 into the industry 5.0 concept
	Saniuk, S., Grabowska, S., & Straka, M
	2022
	Sustainability
	71

	Rethinking companies’ culture through knowledge management lens during Industry 5.0 transition
	Cillo, V., Gregori, G. L., … Bitbol-Saba, N
	2022
	Journal of Knowledge Management
	65




Figure 7 presents a comparison of publications and citations by country affiliation. Through the process of the analysis, China emerged prominently, contributing significantly with 54 papers and 509 citations. India and Poland follow with 39 and 24 papers, respectively, accumulating 81 and 272 citations each.[image: ]
Fig. 7Regarding the country of association, a comparison between publications and citations


Figure 8 depicts a country collaboration map, with the volume of publications for each country indicated by the color's intensity. Notably, the strong collaboration link between China and Poland underscores robust author collaborations across these nations.[image: ]
Fig. 8Map of country collaboration



3.1.5 Keyword Analysis and Clustering
We initiated the keyword analysis using Bibliometrix software to generate a tree map displaying the top 40 frequently used keywords, as depicted in Fig. 9. Key terms such as ‘industry’ (21%), ‘sustainable’ (9%), ‘development’ (5%), and ‘review’ (4%) were prominently featured.[image: ]
Fig. 9Tree map of key terms


Figure 10 illustrates the cumulative occurrence trends of the top 10 keywords from 2019 to 2024, highlighting the increasing use of ‘industry 5.0’, followed by ‘sustainable development’, ‘industry 4.0’, and ‘Society 5.0’. Notably, ‘fifth industrial revolution’ is distinct from ‘industry 5.0’.[image: ]
Fig. 10Keywords cumulative incidence in the period 2019–2024


Figure 11 presents a co-occurrence network of keywords, where node size corresponds to the number of articles indexed under each keyword, and edge thickness indicates the strength of their co-occurrence. We consolidated identical keywords in singular and plural forms (e.g., cryptocurrency and cryptocurrencies) and synonymous concepts (e.g., Industry 5.0 and Industry 5). We identified 36 keywords through this process and clustered them based on their co-occurrence patterns throughout the research field, as illustrated in Fig. 11 with distinct colors for each cluster.[image: ]
Fig. 11Keyword co-occurrence network


The red cluster includes keywords like business digitalization, environmental sustainability, and Industry 5.0. The green cluster covers artificial intelligence, collaboration, and digital transformation. The blue cluster features 4.0 technologies and the circular economy, while the yellow cluster includes big data and the internet of things. The purple cluster is focused on management and society 5.0. Of the 97 articles, 24 are in red, 24 in green, 28 in blue, 13 in yellow, and 8 in purple. Table 2 lists the top four keywords by centrality.Table 2The total number of occurrences


	Keywords
	Degree centrality
	Total link strength

	Industry 5.0
	45
	127

	Sustainable development
	27
	91

	Sustainability
	19
	69

	Management
	17
	44

	Big data
	13
	53






3.2 Content Analysis Based on Clusters
To elucidate the research themes underlying the network structure, we conducted a detailed analysis of each cluster. This analysis includes a subset of our 97-article sample, focusing on the top ten cited articles within each cluster, to highlight significant aspects of their content.
3.2.1 Red Cluster: Sustainable Industry 5.0
Industry 5.0 offers promising technology developments, but it also highlights important research gaps. According to Fraga-Lamas et al. [16] and Ghobakhloo et al. [18], integrating environmental and social sustainability is still not well studied, despite recent researches showing its potential to advance technological developments [9, 24, 26, 39]. Frameworks directing enterprises toward sustainable development objectives are necessary in light of serious global issues including resource depletion and climate change [20, 36]. Empirical researches are needed to understand how Industry 5.0 affects social value creation and resilience [33]. These studies emphasize the essential organizational and cultural changes [12]. Though there are many different theoretical viewpoints, empirical data and case studies are crucial for bridging theory and practice and ensuring that Industry 5.0 fulfills its promise of a sustainable future [11, 25].

3.2.2 Green Cluster: Future Technologies and ESG
There are several research concerns that are presented by the intersection of Industry 5.0 and Environmental, Social, and Governance (ESG) principles. Although researches indicate that there are technical prospects [24, 26, 39], there is still a lack of development in the integration of “digital green knowledge” to improve sustainability [39]. The absence of frameworks for integrating ESG considerations into academic programs is impeding the readiness of students for a workforce that will be sustainable in Industry 5.0 [9]. Clearer implementation techniques are needed to fully realize the possibilities of Green IoT and AI in supporting a circular economy [16, 18]. According to Grabowska et al. [19], metrics for evaluating the social and economic effects are insufficient, therefore established criteria for advancement are required. Bridging these gaps is imperative for Industry 5.0 to fulfill its sustainable development promise [35].

3.2.3 Blue Cluster: Sustainability and Industry 4.0 Evolution
Industry 5.0 highlights the human centered strategies and strives to promote sustainability and human well-being by using technologies such as decentralized IoT systems and blockchain-based smart contracts [11, 16, 18, 19, 25]. Broad frameworks are needed to integrate social and environmental issues into Industry 5.0 breakthroughs. To fully leverage Industry 5.0's promise for enhanced ESG performance and long-term growth, these gaps need to be filled [7, 13, 14, 21, 23, 29, 31].

3.2.4 Yellow Cluster: Digitalization and IoT Revolution
According to some studies carried out by Carayannis and Morawska-Jancelewicz [9], Leng et al. [24], and Yin and Yu [39], Industry 5.0 denotes to a considerable progress in the integration of digital technology to industrial processes, with a priority on sustainability and human well-being. However, Yin and Yu [39] have observed that Frameworks for incorporating “digital green knowledge” into environmentally friendly practices in Industry 5.0 are now lacking. Scholars such as Fraga-Lamas et al. [16] and Ghobakhloo et al. [18] argued that initiatives such as edge AI and the Green IoT are critical to the shift to smart circular economies. However, further research is required to ascertain these technologies’ practicality and scalability across various industries. Furthermore, there are still gaps in knowledge management and organizational culture due to the understudied understanding of the socioeconomic and cultural factors behind this transformation [12, 33].

3.2.5 Purple Cluster: Society 5.0 and Technological Integration
The confluence of advanced technology integration and Society 5.0, which is also known as Industry 5.0, holds the potential to significantly impact manufacturing and sustainable processes [9, 16, 24, 26, 39]. Industry 5.0 is so vital for sustainable development, but gaps remain in understanding its effects and technological integration [11, 18, 25, 27].


3.3 Thematic Map
The thematic map (Fig. 12) in R Studio adopts Bibliometric package to classify study areas in ESG and Industry 5.0 with regard to centrality and density measures. Foundational themes like blockchain, financial services and supply chain management are highly central but less dense, illustrating established but inadequately developed research. Emerging themes such as sustainable development and AI are increasingly important and require research. Industry revaluations and Industry 4.0 are centrally located, highlighting their enduring significance. Specialty themes such as technological advancement and innovation in demand analysis suggest promising directions for future research. Motor themes like AI and industrial revolutions drive the field with high centrality and density. ESG and Industry 5.0 occupy a pivotal intersection, embodying both foundational and dynamic research areas.[image: ]
Fig. 12Thematic map


3.3.1 Agenda of Future Studies
The future research agenda, outlined in Table 3, highlights critical facets identified from the bibliometric analysis. The selected sources have highlighted these areas, but they still require further exploration. Below, we discuss the rationale behind each question.Table 3Agenda of research


	Cluster
	Open research questions
	Sources

	Red Cluster: Sustainable Industry 5.0
	1. How can Industry 5.0 technologies be effectively integrated with robust ESG frameworks to ensure sustainable development across industrial sectors?
	Leng et al. [24], Yin and Yu [39], Fraga-Lamas et al. [16], Ghobakhloo et al. [18]

	2. What organizational and cultural shifts are necessary to embed sustainable practices into Industry 5.0 initiatives, and how can these shifts be practically implemented?
	Carayannis and Morawska-Jancelewicz [9], Saniuk et al. [33], Cillo et al. [12]

	Green Cluster: Future Technologies and ESG
	1. How can Industry 5.0 leverage technologies like the Green IoT and AI to achieve tangible improvements in ESG outcomes such as waste reduction and resource conservation?
	Fraga-Lamas et al. [16], Ghobakhloo et al. [18], Grabowska et al. [19]

	2. What frameworks are needed to integrate ESG factors effectively into university curricula and research programs to prepare future generations for a sustainable Industry 5.0?
	Carayannis and Morawska-Jancelewicz [9], Yin and Yu [39], Grabowska et al. [19]

	Blue Cluster: Sustainability and Industry 4.0 Evolution
	1. How can Industry 5.0 technologies such as blockchain-driven smart contracts and decentralized IoT architectures contribute to achieving sustainable development goals?
	Leng et al. [25], Chen et al. [11], Hassoun et al. [20]

	2. What are the practical strategies and frameworks needed to effectively integrate environmental and social considerations into the technological innovations of Industry 5.0?
	De Giovanni [13], Majerník et al. [29], Asif et al. [7]

	Yellow Cluster: Digitalization and IoT Revolution
	1. What empirical studies are needed to explore how Industry 5.0 can transform future university models towards sustainability, aligned with the principles of Society 5.0?
	Carayannis and Morawska-Jancelewicz [9], Fraga-Lamas et al. [16], Ghobakhloo et al. [18]

	2. How can Industry 5.0 technologies be harnessed to enhance resilience and create social value across different societal and economic contexts?
	Grabowska et al. [19], Sindhwani et al. [36], Saniuk et al. [33]

	Purple Cluster: Society 5.0 and Technological Integration
	1. What are the broader societal impacts of integrating Industry 5.0 with existing technological frameworks, and what challenges arise from this integration?
	Leng et al. [24], Yin and Yu [39], Fraga-Lamas et al. [16]

	2. How can Industry 5.0 contribute to knowledge-based economies and societal transformation through innovations like the Green IoT and edge AI?
	Carayannis and Morawska-Jancelewicz [9], Ghobakhloo et al. [18], Chen et al. [11]




Looking ahead to Industry 5.0, critical research areas include integrating its technologies with robust ESG frameworks to ensure sustainable development and address global challenges like climate change. Developing practical strategies that align technological advancements with sustainability goals while considering necessary organizational and cultural shifts is imperative. Further research should explore how Industry 5.0 can transform educational models towards sustainability, integrating AI and IoT into curricula to prepare future generations for a sustainable world aligned with Society 5.0 principles. Empirical researches are necessary to fully understand the larger societal effects of Industry 5.0 adoption, that involve social and ethical implications in addition to financial benefits. By bridging the theoretical and practical gap in Industry 5.0, multidisciplinary researches will guide policy development and decision-making, promoting an inclusive, sustainable, and creative future driven by Industry 5.0 technologies.



4 Remarks
This article provides a thorough analysis of the connections between Industry 5.0 and ESG aspects, methodically addressing important issues. Its structured approach bridges the gap between two conventionally disparate fields by offering original insights and outlining potential future study directions. The suggested research agenda is considered as a pioneering endeavor in the literature since it lays out an organized path for developing knowledge and integration within this growing domain.
4.1 Respond to Research Questions
Our study tackles significant research questions at the intersection of Industry 5.0 and ESG. Literature trends research shows high activity and fragmentation along with greater worldwide collaborations. Keyword co-occurrence networks reveal five main clusters: Sustainable Industry 5.0, Future Technologies and ESG, Sustainability and Industry 4.0 Evolution, Digitalization and IoT Revolution, and Society 5.0 and Technological Integration. With sustainability gaining prominence, artificial intelligence emerges as a focal point. Future research should explore new business paradigms, enhance digitalization and data security, study the ethical and social impacts of AI, and investigate the legal implications of smart contracts, providing a roadmap for further investigation in this dynamic field.

4.2 Theoretical and Practical Implications
This systematic literature review consolidates knowledge on Industry 5.0, exploring its intersections with sustainability, future technologies, ESG principles, Industry 4.0 evolution, the IoT revolution, and Society 5.0 integration. It identifies gaps, such as a lack of comprehensive frameworks for integrating sustainability into Industry 5.0 practices, and highlights emerging clusters in AI and digital transformation. Practical applications stress the need for empirical validations and frameworks to guide industries towards sustainable growth with Industry 5.0 technologies. Developing metrics to assess impacts across social, economic, and environmental domains is critical for stakeholders navigating these complexities. In this rapidly evolving topic, this study establishes the foundation for future theoretical developments and effective approaches.

4.3 Limitations
The study's dependence on the Web of Science database is one of its limitations. This could have restricted the range of publications covered in the review. Using more databases, such as Elsevier-Scopus, PubMed, and Cochrane, might improve comprehensiveness in future studies.
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Abstract
This essay seeks to address the research question: “How do consumer perceived risk and consumer ethnocentrism relate to one another?” Prior to providing a solution, the study conducted a literature review (LR) on pertinent empirical investigations. When it comes to external and internal factors that affect a consumer's decision to buy, such as perceived value, quality, and loyalty, our brains frequently create expectations based on trustworthy information that cause us to label or make an early judgment. These risks are also known as financial, functional, social, and psychological risks. The study conducted a literature review (LR) by employing transparent, well-organized, and replicable procedures to choose, extract, analyze, and critically appraise pertinent literature that satisfied criteria. In addition to outlining the elements impacting consumer ethnocentrism and perceived risk, this research offers an integrative review of both. It examines the relationship between the two ideas and provides a comprehensive analysis and framework of the most recent studies on consumer ethnocentrism and perceived risk. Because of its origins, importance, consequences, and ramifications, people might look for goods from sources that share their cultural background. Boycotts are a common way for people to voice their disapproval during times of turmoil, like the one we are currently experiencing globally. On the other hand, evaluating the impact of a nation of origin on product evaluations is a complex process that involves many variables and leaves many important concerns unanswered. By integrating a wide range of studies on a crucial international marketing issue and offering general directions for future research, this research article enhances the field of marketing. We can better understand consumer behavior with regard to perceived risk and ethnocentrism thanks to research on CPR and CE. The notion of perceived danger has been well investigated and comprehended by academic experts. We now have a foundation for understanding how perceived risk influences consumer decision-making thanks to this work. Comparably, research on consumer ethnocentrism—which has been further defined and explored by other studies—has assisted us in comprehending the variables influencing consumer biases toward imports and preferences for homegrown goods. Our knowledge of the cultural, economic, and ethnic influences on consumer ethnocentrism has expanded as a result of recent studies.
Keywords
Consumer phycologyPerceived riskEthnocentrismConsumer behaviorConsumer buying riskGlobalized marketplace
1 Introduction
Inherently, humans are prone to forming preconceived notions about things or people; it's as if our brains try to create a simulated experience based on reliable information, previous events, or even an opinion from someone we know, about a professor we've never met, leading us to inadvertently form an assumption about them [1, 2] Consumer behavior encompasses customers’ choices and behaviors when acquiring and utilizing products or services [3, 4] Within the domain of consumer behavior, individuals frequently formulate perceptions based on a variety of sources of information that impact their decisions and responses toward products and services [5, 6]. These perceptions encompass assessments of quality, value, and advantages, ultimately shaping consumer behavior and allegiance [7, 8]. Amidst the current landscape of online commerce, various products, services, and brands are marketed, influencing our preconceived beliefs and expectations [9, 10]. These notions impact our consumer perceptions and decision-making, which in turn affect our reactions to them [11]. Consumers often form structured perceptions regarding a product's or service's quality, value, and benefits [12]. However, “when an individual experiences an inconsistency between thoughts and behaviors concerning a target object,” tension can arise, as noted by [13]. This tension, often experienced after making a purchase, compels customers to seek affirmation that their decision was correct, a phenomenon known as buyer's cognitive dissonance [14]. This illustrates the role of various value judgments, decisions, and considerations in shopping [15]. Nevertheless, inconsistencies between beliefs and actions can tunnel toward post-purchase cognitive dissonance, triggering individuals to seek verification for their decisions [16, 17].
Feelings of uncertainty or regret concerning a purchase decision are likely influenced by factors such as financial, functional, social, and psychological risks [18]. This is particularly true when products are imported with additional financial charges, which can significantly heighten the perceived risk and customer discomfort. Furthermore, some scholars suggest that it extends beyond this and may connect to broader socio-economic and cultural nationalism and political dimensions related to consumer ethnocentrism. Moreover, certain scholars contend that perceived risk extends beyond product-related worries and may be associated with wider socio-economic and cultural factors, such as consumer ethnocentrism, as suggested by [19]. Based on cultural and nationalistic reactions, consumer ethnocentrism has the potential to influence how individuals perceive and assess products, especially in a globalized market [20]. The correlation between consumer ethnocentrism and perceived risk is vital, influencing consumer behavior, purchasing decisions, and brand assessments [21]. Comprehending these dynamics is crucial for businesses operating in various markets, as consumer perceptions greatly influence their decision-making processes, thus impacting market outcomes [22]. These aspects will be scrutinized and contrasted with relevant literature, aiming to explore the causal relationships, impacts, and effects of the variables as mentioned earlier on each other, whether positive or negative, culminating in a comparative analysis supported by the literature. The current study adopts the literary perspective and is divided into previous literature, then discussions, and finally the conclusion.

2 Literature Review
2.1 Consumer Perceived Risk
Reference [23] is renowned for being the pioneer who first introduced the concept of ‘perceived risk’ into consumer behavior research, significantly advancing our understanding of consumers’ decision-making processes in the same scope also argued that the use of technology is always accompanied by risk, This concept can be delineated as the viewpoint held by consumers concerning the extent of uncertainty and potential negative consequences that may arise from engaging in a transactional activity. It is widely acknowledged as a pivotal precursor that wields a detrimental influence on consumers’ purchasing choices, particularly when they perceive a heightened level of risk linked to a specific product. Many previous studies have focused on examining the concept of perceived risk, frequently portraying it as a complex construct composed of multiple dimensions, [24] emphasized that consumers’ perception of risk encompasses a wide array of aspects including the loss of time, personal identity, safety, and financial resources. Expanding upon this notion, [25] put forth an intricate framework that identifies five distinct elements of perceived risk: financial, functional, psychological, physical, and social risks. The significance of perceived risk is evidently highlighted as playing a pivotal role in exerting a considerably adverse impact on businesses, thereby profoundly influencing consumer purchasing behaviors [26].
Consequently, it emerges as a pivotal factor that exerts a substantial influence on consumer attitudes and overall shopping experiences, a point elucidated [27]. By [28] who provided a comprehensive and insightful sequence outlining consumer perceived risk. This achievement was realized through a meticulous examination and assessment of the correlation between perceived risk and other marketing concepts such as involvement and trust. Furthermore, scholarly discourses in the academic literature have delved into the distinctions between subjective and objective risk, alongside the nuances that set risk apart from uncertainty. Over time, numerous models have been devised and implemented to effectively gauge risk. Furthermore, consumer-perceived risk and trust within the modern context of e-commerce, pointing out their interrelatedness [29]. Defining perceived risk within the realm of business-to-consumer (B2C) research has posed challenges, prompting the proposal of a novel classification system grounded in diverse origins of perceived risk. The identification of these origins is deemed essential, as validated by two focus group discussions that endorsed the suggested classification. Within the domain of B2C e-commerce, consumers typically harbor apprehensions regarding risks due to factors like technology, vendors, and products. Additionally, these factors play a crucial role in shaping both favorable and unfavorable opinions about businesses, which in turn, influence consumer buying decisions [30, 31]. The discussion aligns harmoniously with the segmented variable that was expounded upon in the literature review of the study.

2.2 Ethnocentrism in Consumers
Underscored by [32] who emphasizes the inclination of consumers to exhibit a preference for products of domestic origin over imported goods, while also harboring biases against goods originating from foreign countries [33]. Proposed a hypothesis suggesting that individuals with elevated levels of consumer ethnocentrism are inclined to exhibit more positive attitudes towards products from countries with akin cultural backgrounds rather than those from countries with divergent cultural backgrounds. However, [34] uncovered that the necessity of a product, as a moderating variable, significantly influences the connection between views on importing foreign goods and ethnocentrism. This suggests that, in contrast to unneeded commodities like luxury goods, ethnocentric customers might have a more positive attitude toward buying imports they consider vital. Moreover, it has been evidenced that consumer ethnocentrism negatively impacts consumer attitudes toward acquiring goods from foreign sources, with cultural resemblance not necessarily moderating this effect, as indicated by research conducted by [35].
Moreover, [36] proposes that electronic word-of-mouth (e-WOM) influences consumer ethnocentrism and brand equity, depending on whether the brand's domestic origin is implicated, with no significant effect observed on an international level. Subsequently, when [37] examined 448 consumers from the same country, they found that consumer ethnocentrism had a negative impact on how Vietnamese consumers perceived Chinese imported products and the image of the country itself. Nevertheless, this negative impact was not significant in shaping their perception of the country of origin of the products.

2.3 Consumer Ethnocentrism and Perceived Risk
Consumer behavior and the decision-making process in the purchasing domain are greatly influenced by two important factors: consumer ethnocentrism (CE) and consumer perceived risk (CPR). The occurrence of cognitive dissonance, which is characterized by opposing beliefs or attitudes, has been shown to have an impact on consumer behavior and the cognitive processes involved in decision-making. This is necessary in order to illustrate the relationship between them [38–40]. It has been proposed that cognitive dissonance is a key factor in the association route that shapes consumer ethnocentric attitudes and behaviors. Stated differently, consumer behavior is influenced by cognitive dissonance and consumer perceived risk, which subsequently impact consumer ethnocentrism. This, in turn, influences consumer decision-making and attitudes about consumer behavior [41, 42]. As shown in Fig. 1[image: ]
Fig. 1The relationship between CPR & CE


As evidenced by the study of consumer ethnocentrism within the decision-making process, the illustration above highlights the complex interplay between consumer behavior, cognitive dissonance, consumer perceived risk, and external influencing factors. It also illustrates the intricate connections and exchanges existing among these variables. It is apparent that perceived risk can encompass a wide range of aspects, including but not limited to financial, performance, and psychological risks. Numerous research have shown that this specific framework has a major impact on customer behavior and may cause cognitive dissonance [37, 41–44].
Moreover, certain scholars suggest that perceived risk extends beyond its conventional boundaries and is likely associated with additional socially linked economic, cultural, nationalist, and political dimensions, in conjunction with consumer ethnocentrism [45]. Ruyter and colleagues [46] confirmed the significance of the ethnocentric model within the service industry, taking into account all socio-psychological factors that might influence it. Regarding demographic and moderating variables, diverse findings have been recorded from the initial exploration, revealing that inconsistencies primarily stem from variations in the cultural context in which consumer ethnocentrism was studied. Watson and Wright [33] explored the connection between consumer ethnocentrism and attitudes towards foreign-manufactured goods, highlighting how consumer ethnocentrism sways preferences for domestic products over foreign ones. In situations where domestic alternatives were unavailable, individuals with high consumer ethnocentrism tended to prefer products from countries sharing similar cultural backgrounds over those from culturally distinct nations, highlighting the significance of cultural resemblance for ethnocentric consumers in evaluating foreign products. Moreover, this was observed while analyzing the taste perception and purchase intention scores among both ethnocentric and non-ethnocentric consumers [47]. A multidimensional scale was introduced, underscoring the substantial impact of travelers’ ethnocentric tendencies on their views of service quality, value, and loyalty. This impact was especially noticeable in the behavior of travelers towards domestic airlines, as opposed to international ones. In essence, while quality and brand value are pivotal factors for customers during purchases, consumers may become selective when it comes to domestic products, influenced by Consumer Ethnocentrism and various factors like cultural similarities and conflicts leading to behaviors such as boycotts.


3 Findings
3.1 The Approach and Concentration of the Studies
The research results on CPR and CE bring attention to the significant impact that perceived risk has on consumer attitudes and purchasing behavior. The intricacy of perceived risk, as delineated by [25] underscores the intricate essence of consumer decision-making. Furthermore, the influence of cultural, economic, and ethnic diversity on consumer ethnocentrism, as demonstrated by [44], underscores the necessity to contemplate various contextual elements in comprehending consumer preferences [41].
Have underlined the intricate correlation between Consumer Perceived Risk (CPR) and Consumer Ethnocentrism (CE), elucidating how these variables intertwine to impact consumer behavior. The perception of risk and CE play a pivotal role in shaping consumer attitudes and purchasing behaviors. References [25, 33] posit that grasping perceived risk is essential as it illuminates the intricacies of consumer decisions. Likewise, Vida et al. (2008) delves into the subtleties of consumer preferences. Conversely, [37] underscore the influence of cultural, economic, and ethnic diversity on CE, accentuating the significance of context in scrutinizing consumer preferences.
Furthermore, Watson and Wright [33] offer perspectives on CE and its impact on attitudes towards both domestic and foreign goods, along with the influence of ethnic identity on CE. These viewpoints are critical for discerning how ethnocentric attitudes mold consumer preferences. In light of the impact of cultural diversity [48], scrutinize consumption trends among first-generation Chinese migrants, emphasizing the importance of examining consumer behavior in these particular settings.


4 Conclusion
The realm of consumer behavior, ethnocentrism, and perceived risk is vast and covers a wide range of subjects and research methods. Several studies have investigated how cultural similarity affects consumer ethnocentrism, conducted meta-analyses on consumer ethnocentrism in different countries, and delved into the various factors contributing to perceived risk [25]. The relationship between cognitive dissonance and consumer behavior has been extensively studied in academic literature, as has the effect of brand image on customer loyalty and the effect of e-service quality on online buying experiences. Research has looked on the ethnocentrism of the consumer in global services marketing. Studies have also been conducted on the effects of relationship marketing on cognitive dissonance, satisfaction, and loyalty [46]. Chinese consumers’ motivations for avoiding COVID-19 information have been investigated. The literature discusses the effects of perceived corporate social responsibility on financial holding companies. The role of consumer ethnocentrism on purchase intention toward foreign products is also covered. Research on the impact of cognitive dissonance on consumer purchasing behavior is accomplished.
Important new insights into the variables influencing consumer behavior and decision-making have come from the CPR and CE research. The multifaceted nature of perceived danger and the absence of influence of cultural, economic, and ethnic heterogeneity on consumer ethnocentrism illustrate the complexity of consumer decision-making. Future studies should develop thorough models that account for the different aspects of perceived risk and investigate the ways in which cultural norms and financial circumstances impact the relationship between consumer ethnocentrism and purchase decisions. The literature outlines elements that influence consumer behavior, like ethnocentrism, perceived risk, and cognitive dissonance. These investigations address a vast array of subjects and approaches, offering invaluable insights into marketing strategies, consumer analysis, and corporate choices.
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Abstract
In the article, the authors presented the results of research on establishing a synthesis of the current mechanisms of engineering and environmental management, taking into account the technological transformation of agrotronics. In their methodological approaches, the authors took into account the possibilities of the production cycle using the innovations of the Fourth Industrial Revolution. The dominant element is the use of artificial intelligence as a resource approach of innovative engineering technology. In addition, the authors consider approaches to the formation of analytics, robotics, mechatronics, automation, blockchain, nanomaterials, materials with memory, cloud technologies, virtual visualization, reality and augmented reality, 3D scanning, agricultural drones, 5G. A certain lag behind agricultural machinery manufacturers in the implementation of these technologies is due to the high cost of conversion, retraining, digitization of processes and is exacerbated by the rapid development of new technologies.
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1 Introduction
The engineering sector is one of the largest in terms of size and competitiveness among all industrial sectors [1]. In today's world, we are witnessing rapid development and changes in the field of global mechanical engineering, caused by technological innovations, new business processes, rules and requirements for the functioning of individual branches of mechanical engineering, and a number of other factors [2].

2 Literature Review and Problem Statement
Digitization, complex new products, the growing need for highly qualified personnel represent potential opportunities and at the same time barriers to growth for machine-building companies [3]. Innovative production procedures of agrotronics are considered by modern researchers as a subjective factor of related production through predictive engineering management in a link with stochastic service models [4]. The majority of modern researchers consider the production possibilities of innovative digital technologies in agricultural engineering as an absolute fact of necessity. This aspect leads to the avoidance of risks of losing relevance in the conditions of the Agriculture 4.0 [5]. The global industrial market is driven by technological innovations in mechanical engineering and advances in process management [6]. The main players of the global machine building market are increasing their efforts to build up high-tech equipment with the involvement of the latest achievements of technological progress [7].
For many decades, engineering manufacturers from the United States of America (US) and the European Union (EU) dominated the global engineering market. However, today this trend is changing and the share of a number of Asian players in the mechanical engineering market is increasing [8].
The main competitors in the global argoengineering market are China (the key player in the Asian market), Germany, the USA, Japan and Italy. In 2020, China's market share increased to 29%, China, Germany and Japan were the top three machinery manufacturers worldwide, while the US (€4 billion) and Italy (€4.7 billion) machine-building products accounted for 7% and 8% of the world share, respectively [9].
Mechanical engineering ensures the production of necessary products and technologies for other branches of industry. The global industrial market is driven by technological innovations in mechanical engineering and advances in process management [10]. The main players of the global machine building market are increasing their efforts to build up high-tech equipment with the involvement of the latest achievements of technological progress.
More than 30% of respondents pointed to a slowdown in income and the implementation of a cost optimization regime. 22% of all companies focused on ensuring the continuity of production and business processes in response to the crisis [11]. About 19% of companies assessed their condition as adapting to the new norm, in which they are trying to more widely implement advanced technologies and digitization processes. 17% of companies are focused on improving business sustainability due to the expected long-term decline in revenues. Another 12% of surveyed companies answered that the level of their pre-crisis income is returning and they are planning more aggressive investment [12].
Today, engineering companies are at the epicenter of technological transformation. The engineering industry creates individual digital capabilities and intelligently connected products [13]. Innovative processes such as connected manufacturing, predictive maintenance and innovative service models are increasingly being used in engineering [14]. The use of modern digital technologies in mechanical engineering is becoming a necessity, which prevents the risks of losing relevance in the market of modern industry [15].

3 The Aim and Objectives of the Study
The aim of study is to analyze a state and development trends of agrarian engineering industry in the world through the prism of its technological transformation. In order to achieve the aim, the following objectives were solved: the chronological and structural analysis of the world machine-building market by region was carried out; the main modern technologies and innovative processes in mechanical engineering necessary to maintain relevance in the market of modern industry are defined; recommendations are offered to machine-building manufacturers regarding technological transformation to achieve higher innovativeness, economic efficiency and competitiveness.

4 The Study Materials and Methods
Technological innovations of agrotronics form new resource business models. Which focus additional mechanisms of opportunities for enterprises of rural mechanical engineering. Artificial intelligence, digitization and the synthesis of analytics form the possibilities of a new wide range of applications for industrial agrotronics. For example, packaging systems have become extremely advanced [7]. These systems enable companies to monitor production, control machines remotely via mobile apps or optimize machine performance through relevant upgrades. Packaging systems are also gradually evolving towards quality assurance, notifying operators of the need to replace worn parts or adjust the packaging process based on data analysis [10].

5 Results of Investigating
Global trends in the introduction of new technologies of agrotronics in the production of agricultural machinery are evaluated through the analysis of the number of patent applications submitted in the field of agricultural machinery, with descriptions of the formations of the active classification features of patents. An important feature is a weighted analysis of individual branches of agricultural engineering, such as electrical engineering, instrument engineering, and chemical engineering. This explains the application of all possible forms of protection of intellectual property rights in comparison with other industries. Approaches to the synthesis of agrotronics form an opportunity for the object to investigate existing technological trends with an emphasis on forecasting the spread of agricultural machinery on the world market (see Fig. 1).[image: ]
Fig. 1Statistics of patent submissions by engineering companies by region, 2016–2022 (%)


According to the distribution of filed patents according to the use of certain new technologies, advanced promising technologies remain the technological area where EU engineering companies patent the most developments (48%), followed by mobility technologies (13%) and artificial intelligence (10%). China occupies a leading position in the field of artificial intelligence. Almost 40% of all patents filed by Chinese engineering companies relate to this field of technological innovations, followed by advanced promising technologies (17%) and security (15%). 35% of all advanced technology patents filed by US engineering companies between 2016 and 2022 can be attributed to micro- and nanoelectronics, followed by advanced promising technologies (26%) and advanced materials (15%).
Let us describe in more detail the independent promising trends in the development of agrotronics in the field of agricultural engineering.
Innovative projects on the use of electrical energy in machinery for the needs of agricultural production. Road transport infrastructure generates a dominant share of greenhouse gas emissions in the world. An important feature is the growing trend of using renewable energy sources, which is followed by the pace of development of electric cars. Today, engineers are targeted employees in the automotive sector of the industry. The accumulation of renewable energy sources, along with hydrocarbons, gives the development of rechargeable batteries, but the restraining factor is the torque and the loss of electrical energy in the mechatronic constructions of agrotronics. The current level of automation in the production of vehicles causes the involvement of engineers in the robotics innovation sector.
Nanoengineering involves modern technologies for changing the functional capabilities of materials at the nano level. This direction has a steep upward trend in proposals for the development of agricultural machinery. In a tactical perspective, engineers are forming a cluster of using nanoengineering for the production of super-strong materials based on composites, renewable energy storage systems.
Biomechatronics foresees a growing trend of using robotics innovations in agricultural engineering. This direction actualizes the desire for the synthesis of agrotronics (see Fig. 2), behind it lies new possibilities for designing and testing arbitrary architectures of biomechanics devices. Engineers are already involved in the development of biomechanical sensors and controllers and actuators for biomechanical devices. Separate opportunities are the results of research into the use of biomechatronics in the military sector.[image: ]
Fig. 2The structure of capabilities of artificial intelligence in realm of innovation processes in value chain (%)


Online applications of agrotronics form opportunities to expand the use of a number of advantages and are a factor in the direction of Agriculture 4.0. For example, during grain harvesting, remote operators help make operational changes to combine settings from a single decision-making center and enable engineering support and service support. Monitoring data obtained from the harvester can be used for forecasting and optimization. Additional software for online applications is the vulnerability of engineering management due to potential cyber-attacks. Cyberattacks always lead to the destruction of operational management of agricultural production. It is because of this that cyber security got an independent niche in agrotronics.
The “plug and play” world is a technology designed and intended for quick identification and configuration of devices in a computer and other technical devices. Today, artificial intelligence, blockchain and 5G are already independent solutions. For example, a sensor with artificial intelligence is programmed in direct language with the active production cycle of the agricultural sector and forms an interactive database in cloud technologies. The main basis is the growing trend of standardization, unification, compatibility and rapid deployment of software. Such agrotronics systems cover the entire agricultural enterprise, as a spectrum of Agriculture 4.0 technologies.
Increasing complexity of mechanical engineering products–today there is a growing demand for more complex mechanical engineering products, and modern information technologies support these capabilities. For example, wheeled vehicles are a global trend. All cars are equipped with a number of consumer functions, such as voice control by phone, audio and video systems, Internet systems, anti-vandalism systems. All this is used as elements of agrotronics. Next to the simple perception by users to the extent of intuitiveness, complex tasks of engineering management appear. It is such complications that form safety beliefs in stochastic cases of the production cycle.
The concept of a “digital double” as an aspect of Agriculture 4.0 innovation involves reproducing a physical asset on a digital platform, monitoring performance, state and status in real time, detecting physical problems, predicting and moderating solutions.
Agricultural production depends on agrotronics. In addition, it is desirable that the machines are operated at maximum productivity, failures and failures affect the productivity and quality of agricultural products. The concept of a “digital double” allows you to adapt the design and monitor assets. A successful example of the use of this concept in mechanical engineering is the production of WindGEMINI wind generators by the Norwegian company DNV GL. The digital twin of the wind generator analyzes a significant amount of data in order to generate predictive analytics and estimate the remaining resource of both the wind generator as a whole and its constituent components. The application of this concept enables wind farm operators to make informed decisions based on the information received and optimize the amount of equipment. The information obtained from the digital double can be used to form a further operational strategy for production of wind generator, changing the design process and improving its characteristics. The design process may take into account the need to achieve an optimal operating mode, and the design goals may take into account both individual desired indicators, such as the amount of energy to be captured in a certain period of time, and more general indicators in the form of optimizing the total cost of energy generated by the wind turbine throughout life cycle of the turbine.

6 Discussion of Results
With increasing competition in the global engineering market, especially from companies in the Asian region that can produce products at a significantly lower cost, it is important for manufacturers in the UK, EU, USA and other countries to quickly bring products to market. Taking into account the existing capabilities of the “digital double” concept to reduce time to market, it simultaneously allows to reproduce the specifics of the agricultural company's production cycle and offer competitive goals. The projected volume of mechanical engineering market using the concept of “digital double” is 26 billion dollars USA by 2025 [6].
The existing trend in the need for stable systems introduces dualism into the functionality of complex multi-purpose components of systems, according to which processes often form instability. A more complex system gives a greater probability of instability [11]. This is how global supply chains work to support the periodicity of green energy sources, or renewable energy sources–solar and wind. Today, engineers work in multidisciplinary teams [4]. In such teams, mechanical engineers work with electronics specialists, designers, and marketers. In the future, corporations will likely continue to equip their engineers with software tools based on artificial intelligence and other advanced technologies to achieve higher productivity. Mechanical engineering manufacturers should take into account the development trends of the industry indicated by the author in order to achieve higher innovativeness, economic efficiency and competitiveness. Acceptance of the need for deglobalization as the new norm–the potential escalation of trade conflicts between world regions, tariff increases, restrictions on labor markets and the corresponding further increase in costs does not require complete localization of production, but dictates the need for companies-the main players in the world machine-building market to review their globalized, highly interconnected connected supply chains. Therefore, it is expedient for the main manufacturers of mechanical engineering to:	to consider suppliers from countries other than the main partners, such as China or Mexico, with which the conditions of doing business are becoming more difficult and costly. It is advisable to consider the possibilities of cooperation with Poland, India, Thailand, Slovakia, Indonesia, Hungary, Malaysia;

	it is possible to optimize the existing production capacities through automation and digital technologies for the establishment of technological processes that contribute to the increase of capacities, the achievement of lower costs per unit of production and higher competitiveness;

	analyze the expediency of the existing geographical location of production facilities, supply chains, trade alliances and strategic partnerships to achieve higher regional, technical and qualification flexibility.





Active application of the achievements of Agriculture 4.0 involves the introduction of engineering technologies of agrotronics. Some backwardness of machine-building manufacturers on the way to the introduction of these technologies is due to the high cost of re-equipment, re-training, digitization of processes and is reinforced by the rapid development of new technologies. It is advisable for the main manufacturers of mechanical engineering to:	implement new technologies and digital capabilities from the top, from management to teams;

	adopt experience and best practices from software development companies. It is worth trying to manage pilot projects in mechanical engineering in the same way that software manufacturers manage projects, incrementally adding individual implementations to improve product quality, reduce costs, and ensure better safety. Over time, such pilot projects can be scaled company-wide;

	expand the use of advanced technologies and digitization beyond traditional information systems. The application of new concepts in operational activities, such as the “digital double”, will allow the creation of replications of physical assets in order to improve the productivity of assets and improve predictive planned maintenance based on current data.





Upskilling of engineering workers. Agricultural companies need to provide dominants in the recruitment of personnel, provided that engineers have, in addition to greater technological experience, programming skills and the Internet of Things. There is a growing demand for engineers who not only possess modern common technologies, but are also ready to learn and develop throughout the entire period of work in accordance with the principles of the Fourth Information Revolution. The shortage of highly qualified personnel in the mechanical engineering industry will remain a problem after the pandemic and the crisis, so the industry's leading manufacturers will need to upskill their workforce. Therefore, it is expedient for the main players in the global engineering market to:	hire more programmers and IT engineers with experience in the Internet of Things, data science, and upskill existing employees in software and digital skills. The use of new technologies and digitization do not replace the need for human labor, but lead to the need for workers with skills to work with new technologies. Accordingly, engineering companies need to constantly upgrade their workforce to work with artificial intelligence-based systems and connected devices for field data collection and analysis, etc.;

	introduce advanced technologies and innovative processes to change the workplace and mechanical engineering engineers’ own perception of their production duties and roles–with more automated tasks, employees will receive additional motivation to develop technological skills and be able to combine them with innovation and solving work tasks.






7 Conclusions
Today, agrotronics is in the Agriculture 4.0 technology trend. The world market of agrotronics is characterized by rapid changes, intensive technological progress, new technologies and innovative business processes, new rules and requirements for the functioning of agricultural production. The share of a number of Asian players in the machine building market is growing. Manufacturers need to take into account the trends of the industry development indicated by the authors in order to achieve higher innovation, economic efficiency and competitiveness. In particular, it is advisable to implement the following recommendations: accept and plan deglobalization as an independent norm; optimize available production resources, automate and involve artificial intelligence; analyze the expediency of the existing geographical location of production facilities, supply chains, trade alliances and strategic partnerships to achieve higher regional, technical and qualification flexibility; to raise the qualification level of mechanical engineering workers. At the same time, scientists and practitioners should continue researching the process of developing and implementing new technologies in agrotronics, because the use of innovative technologies becomes a direct necessity to prevent the risks of losing a place in the market of modern agricultural production.
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Abstract
The rapid expansion of Internet of Medical Things (IoMT) gadgets has revolutionized healthcare delivery allowing for real-time monitoring and better patient outcomes. However, this growth has also brought about cybersecurity risks making IoMT devices targets, for cyber attacks. This study delves into the connection between Generative AI and IoMT security emphasizing how advanced AI methods can be used to pinpoint, assess, and address vulnerabilities in these devices. We explore uses of Generative AI, such as simulating cyber-attacks and creating models for future threats to strengthen the resilience of IoMT systems against emerging dangers. By examining existing literature and case studies we showcase the effectiveness of AI-driven strategies in bolstering healthcare cybersecurity. Our results highlight the need for innovation in security measures to protect medical information and uphold the reliability of healthcare services. Ultimately this research contributes to discussions on enhancing cybersecurity protocols in the healthcare industry by advocating for integrating Generative AI as a tool, in combating cyber threats targeting IoMT devices.
Keywords
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1 Introduction
The Internet of Medical Things (IoMT) is a leap, in healthcare technology providing various advantages that can potentially transform patient care and medical procedures. A key highlight of IoMT is its ability to minimize trips to the hospital and ease the burden on facilities by enhancing interactions, between patients and doctors [1]. In today’s world, it is extremely important to consider the impact of growing healthcare expenses and the rising occurrence of long-term illnesses among individuals. Internet of Medical Things (IoMT) solutions allow medical facilities to control equipment temperatures speed up procedures and enhance their operational effectiveness. Patients outside of hospitals can use tools, like glucometers, pressure sensors, and heartbeat monitors to share real-time information with their physicians allowing for health surveillance and tailored medical attention.
The structure of the article is as follows. In Sect. 2 we have discussed IoMT and its significance. In Sect. 3 we have introduced generative AI in smart healthcare, whereas Sect. 4 depicts the role of generative models in modern healthcare. Section 5 highlights the Tools used for simulating cyber-attacks and analyzing the vulnerabilities in IoMT devices. Before our remarks for concluding the article, Sect. 6 discusses future research challenges.

2 IoMT and Its Significance
The IoMT’s economic influence is significant as projected by Fortune Business Insights to see a market surge, from 87.62 billion dollars in 2022 to 852.88 billion dollars by 2030. This expansion is fueled by the technology’s capacity to enhance healthcare service efficiency and boost results. For example, advancements in IoMT have notably cut down on emergency room wait times by employing RFID tags, sonar cameras, and object recognition, for monitoring of hospital bed occupancy [2]. This doesn’t just enhance the movement of patients. Empowers Emergency Medical Technicians (EMTs) to make better decisions regarding patient transportation and choosing hospitals. Moreover, ID bracelets enabled by IoMT can monitor patients during their hospital visit enabling a review of treatment procedures and identification of areas needing improvement. In the future advanced IoMT methods could involve credentials that monitor heart performance heartbeat, pulse rate, and breathing rate, in emergencies. Potential advancements, like these could help medical professionals quickly notice any shifts in a patient’s health status, when they are, in the waiting area. The ability to constantly monitor and respond quickly is a step, in caring for patients possibly saving lives during emergencies. Additional uses such, as a budget medical kit connected to a wearable device, for improved patient tracking and medication organization, could be developed through IoMT applications [3]. The ability to constantly monitor and respond quickly is a step, in caring for patients possibly saving lives during emergencies. With the progress in technology patient’s homes could become the place for medical treatment, which would make healthcare services more accessible and affordable. Even though we are still discovering all the possibilities of the Internet of Medical Things (IoMT) it’s evident that this innovation can revolutionize healthcare services by making them more effective, individualized, and available, to a group of people.
2.1 Importance of IoMT in Biomedical and Healthcare Systems
The Internet of Medical Things (IoMT) provides advantages, for healthcare systems transforming patient care and medical procedures. A key benefit is how it connects professionals, patients, and healthcare facilities effectively due, to its ease of use, accuracy, and flexibility. The interconnected nature allows healthcare providers to work effectively and actively with strain and mental effort. The Internet of Medical Things (IoMT) has led to changes, in how information is shared especially aiding in the advancement of medical innovations. One major benefit of IoMT technology is its capacity to notably lower the expenses associated with providing services such, as transportation, labor, and upkeep of infrastructure. In areas, like Asia, Africa, and Latin America it’s vital because the existing treatments often demand a lot of resources and don’t always meet needs. Additionally, IoMT allows healthcare providers to better oversee treatment by using technology to monitor involvement and adherence. The Internet of Medical Things (IoMT) also supports forward-thinking healthcare. It aids in optimizing healthcare services empowering experts to anticipate health concerns identify issues using diagnostics enhance treatment management and oversee patients in settings beyond hospital boundaries. Continuous observation and gathering of data enable people to better manage their health conditions independently. IoMT devices are also being used for asset management like overseeing pharmacy inventory and monitoring conditions such, as refrigerator temperatures and humidity levels. This not only enhances how efficiently tasks are done. Guarantees the reliability of medical resources and establishes a well-regulated healthcare setting. While there are advantages, to IoMT it’s crucial to acknowledge the challenges it presents regarding data security and privacy. The collection of amounts of data has raised concerns that must be resolved to support the ongoing expansion and acceptance of IoMT in healthcare environments. Nonetheless, the promise of IoMT to revolutionize healthcare delivery enhances results. Enhance the availability and affordability of medical services underscores its importance for continuous exploration and advancement, in the biomedical and healthcare sectors.

2.2 Understanding Vulnerabilities of IoMT Devices
The Internet of Medical Things (IoMT) devices while offering advantages face vulnerabilities that create obstacles, to their widespread use and secure integration, in healthcare environments. A key issue is the risk to patient confidentiality and the security of data. As IoMT devices grow more independent and sophisticated safeguarding identities and privacy becomes a task. The lack of awareness and understanding, among the public regarding data security, in cloud-based health records is an issue posing a societal risk to the adoption of IoMT. Another major concern arises from the issue of interoperability and standardization. The disagreement, among sectors and companies regarding communication protocols and standards for machine-to-machine (M2M) communication hinders the progress of IoT, in the healthcare sector. Implementing the Internet of Medical Things (IoMT) in healthcare faces obstacles without a compatible system making global research efforts less feasible. This results, in the development of silos requiring functionalities to guarantee smooth communication, between various systems. IoMT devices are, at risk of cyber threats for two reasons; the widespread use of wireless technology making them prone, to eavesdropping, and the energy constraints of numerous IoT components, which hinder the implementation of advanced security protocols. To ensure security it’s important to pay attention to aspects like keeping information confidential maintaining data integrity, verifying identities ensuring availability preventing denial of service attacks allowing access only to authorized users, and being able to recover from failures smoothly. This endeavor calls for a strategy that takes into account the characteristics and limitations of IoMT devices while ensuring the implementation of stringent security measures to safeguard confidential patient data and maintain the integrity of healthcare services.

2.3 Cyber-Attacks on IoMT Devices
Cyber intrusions targeting Internet-connected devices pose a danger, to the security, accessibility, and privacy of important health information putting patient’s well-being, at risk. These attacks come in forms each taking advantage of weaknesses in these medical technology systems.	Malware attacks: The, issue is especially worrying because it can affect equipment putting their security and performance at risk. Ransomware is a type of software that can lock up data, on medical devices making them unusable until a ransom is handed over. This could lead to disruptions, in treatment and put the privacy of confidential medical information at risk. Trojan horses, a type of malware that might seem like the software but actually, hide malicious code that can pilfer confidential information or obtain unauthorized entry

	Routing attacks: Man-in-the-middle attacks, which involve intercepting and altering communication, between devices and their designated destinations enable attackers to access and manipulate medical information. Denial of Service (DoS) attacks are designed to interfere with the operation of devices by flooding their network infrastructure, which could make them unresponsive or lead to shutdowns. Various types of attacks can occur, affecting parts of the network ranging from disrupting the layer to overwhelming sensor nodes, at the application level.

	Sybil attacks: In the realm of IoMT networks a distinct danger arises when a malicious actor employs identities to breach the network and acquire confidential data. Such incursions pose challenges, in the IoMT landscape potentially jeopardizing interconnected devices and the information they amass. Identity-based Sybil attacks, in which false personas are established using the core identity pose a particular challenge when it comes to detecting and pinpointing their origin.

	Denial of Service (DoS) attacks: are designed to interfere with the operation of devices by flooding their network infrastructure, which could make them unresponsive or lead to shutdowns.

	Battery depletion attacks: Malicious individuals focus on wearable gadgets aiming to deplete their battery. They accomplish this by infecting them with malware executing DDoS attacks to overload communication channels or physically tampering with the devices. These assaults pose a threat since they have the potential to directly affect the operation of medical tools that patients depend on for monitoring or treatment.

	Firmware modification attacks: Identifying weaknesses in the software that manages the hardware of IoMT devices. Hackers could potentially infiltrate the heart of the firmware alter sections or completely swap it out. This could result in entry, manipulation of devices, installation of software or even causing physical harm to the device.

	Eavesdropping attack: Utilize communication channels to gather data. Numerous medical and wearable gadgets, like devices, for measuring blood pressure and smart wristwatches contain weaknesses that enable hackers to access information.

	Bluetooth attacks: Bluetooth technology, in devices, is a concern because it opens up possibilities, for security risks. These risks include Bluesmacking (denial of service attacks) Bluesnarfing and Bluebugging (breaching data privacy) Bluejacking (impersonation) Blueprinting (eavesdropping) and MAC spoofing. Unauthorized access, data theft, or manipulation of device behavior may result from attacks.

	Cloud attacks: Emerging risks, in the IoMT field include device replication and sensor deception. emerging threats in the IoMT landscape. These incidents could result in changes, to cloud systems imitating devices, to manipulate sensor information, which could affect the way medical decisions are made





The varied and changing types of cyber-attacks highlight the importance of having security measures, in place for IoMT devices. With these devices playing a role in healthcare systems safeguarding them against attacks is vital, for ensuring patient well-being and upholding system integrity.


3 Introduction to Generative AI in Smart Healthcare
Artificial intelligence (AI) that creates content has become a game changer, in industries, like computer vision, language processing, and the arts. Generative AI has its origins, in the work of researchers such as Alan Turing and John McCarthy. However, it wasn’t until the 1990s that generative models took off thanks, to the development of networks and hidden Markov models. These models set the groundwork for AI by allowing the generation of data using probabilistic principles. In 2014 a significant advancement, in AI took place with the introduction of Generative Adversarial Networks (GANs), by Ian Goodfellow and his team [4]. In the world of Generative Adversarial Networks (GANs), there are two players; the generator and the discriminator. They work together in a game setup to generate data allowing for the development of lifelike images, videos, and text [5]. The advancement has been utilized in creating deepfake videos generating images and transferring styles [6]. In 2013 Kingma and Welling achieved a breakthrough with the development of Variational Autoencoders (VAEs). These innovative models merge networks, with variational inference techniques to create data through the acquisition of compact latent space representations [7]. The idea of transformers as presented by Vaswani in 2017 completely changed the way sequence data is handled using attention mechanisms especially affecting tasks, in natural language processing [8]. Generative models in contrast, to models that concentrate on classification work towards understanding data distributions and creating examples that follow these distributions [9]. Generative AI’s special ability makes it perfect for tasks and expanding data. In the field of healthcare, generative AI has made progress. Initially AI systems, in healthcare were based on rules created by experts. Their effectiveness was limited due to constraints in computing power and small datasets. The 1990s and 21st century marked an advancement in AI within the healthcare sector thanks, to the introduction of more robust computers and extensive medical data sets [10]. The progress, in AI applications in the healthcare field is propelled by combining technologies and the rapid expansion of healthcare data. Deep learning models, such as Convolutional Neural Networks (CNNs) and Recurrent Neural Networks (RNNs) have shown success, in analyzing images processing natural language, and making predictive analyses [11].
3.1 Background Work
In the field of computer vision, innovative models have made progress in generating, enhancing, and modifying images. These models can generate images by studying datasets changing the style of input images and even blending multiple images, for image synthesis [12]. Generative models are often used for image restoration tasks such, as fixing damaged images clearing fog, and improving image quality, in low-light settings [13]. Generative models, in computer vision have uses across fields, like healthcare, art, and entertainment [14]. Generative models have greatly helped advance Natural Language Processing (NLP). These models, which usually include an encoder, a decoder, and an attention mechanism are commonly used for tasks, like translating text generating the content, summarizing information, categorizing data, and analyzing sentiments [15]. The arrangement of encoder-decoder combined with attention mechanisms has improved the quality of translations. Allowed for the creation of contextually meaningful text [16]. Generative models are widely used in the industry for tasks such, as processing images analyzing text, and generating images [17]. In the field of medical image analysis, these models assist in tasks such, as segmentation, reconstruction, and improvement [18]. In the field of medical text analysis, they assist with tasks such, as classification, clustering, and generation [19]. When it comes to producing images, generative models can generate virtual images and tags which can be beneficial, for medical studies and diagnoses [11]. Generative models have demonstrated potential, in improving medical devices. They play a role in enhancing the efficiency of design and manufacturing processes, within the medical device industry. For example, in the field of cardiac pacemaker research, these models can analyze amounts of heart signal data to create signals that share similar traits offering valuable perspectives for design improvements [20]. Furthermore, these models can be utilized for identifying faults and predicting issues ultimately enhancing the reliability and safety of devices.


4 Role of Generative Models in Modern Healthcare
Generative models have made an impact, on today’s healthcare field bringing about changes, in different medical uses by learning from vast datasets and creating fresh valuable data. In the realm of image generation, these models have completely changed how images are improved restored, and generated. By studying the characteristics and patterns of existing images generative models generate more intricate images that help improve diagnostic accuracy by minimizing distortions and unclear areas [21]. For example, they can improve the clarity of images making them more valuable, for diagnosis purposes. This feature is especially useful when working with quality or compromised images guaranteeing that physicians can rely on clear visuals, for evaluating patients. In medical data analysis, generative models excel at processing large datasets, including electronic medical records (EMRs), medical images, and gene sequencing data. These models learn data distributions and generate new data that help understand disease mechanisms and improve diagnosis and treatment plans. When analyzing EMRs, generative models uncover patterns and correlations that assist in developing effective treatment strategies.
In the field of medical imaging analysis experts. Examine patterns within lesions to help comprehend how diseases develop and plan treatments. This software plays a role, in behaviors such as cancer, where spotting the disease early and delivering treatment are key factors in determining patient recovery. Within gene sequencing assessments advanced models detect connections and trends aiding in uncovering details related to gene functioning and control. This knowledge proves valuable, in grasping the roots of illnesses and creating tailored therapies.
Generative models have shown their effectiveness, in diagnosis by delivering dependable outcomes. Their expertise lies in analysing texts interpreting reports, medical papers and literature to enhance understanding and diagnosis of diseases. Text Generation Adversarial Networks (TGANs) and other similar models produce texts that share meaning and structure enhancing the comprehension and diagnosis of diseases. Moreover, models that generate information are used to anticipate the structures of molecules, in the field of biomedicine. This aids scientists, in comprehending how biological molecules behave and creating structures that share chemical and physical characteristics. Understanding the makeup and actions of molecules is crucial, in the field of drug discovery and development. It plays a role, in uncovering possibilities for treatment and crafting successful medications [22].
Generative models, in healthcare have applications that go beyond tasks. They can integrate data sources to improve our understanding of medical conditions. For instance, merging medical image analysis with genetic data analysis gives a view of a patient’s health enabling efficient treatment plans. Moreover, employing models, in clinical trials speeds up the creation of new treatments by simulating different scenarios and forecasting outcomes using available data.
4.1 Generative AI in Analyzing the Vulnerability of Cyber-Attacks in Smart Medical Devices
Generative artificial intelligence (AI) can have an impact, on assessing the susceptibility of cyber threats targeting medical equipment. Although the text doesn’t explicitly focus on this scenario, we can draw insights from the concepts of generative AI and its role in healthcare to explore its potential applications in enhancing security measures, for smart medical devices [23].	1.
Exploring attack scenarios: Generative AI models have the capability to learn from cybersecurity data and create attack situations tailored for medical devices. This approach aids in uncovering vulnerabilities that human analysts could miss.

 

	2.
Detection of anomaly: Generative models can detect anomalies by understanding device behaviors and data patterns that could signal a cyber-attack. Similarly, these models are applied in imaging to spot irregularities.

 

	3.
Predictory analysis: Generative models have the ability to study trends in cyber-attack data to anticipate attack strategies and weaknesses. This is similar, to the application of models in the healthcare sector, for analysis.

 

	4.
Assessment of Vulnerability: Through creating device setups and assessing them against recognized hacking techniques generative AI has the capability to pinpoint weaknesses in device blueprints prior, to their execution.

 

	5.
Augmentation of data for training in security: Generative models have the capability to generate types of attack data, which can be utilized for enhancing the training of stronger security systems and personnel.

 

	6.
Modelling of network behavior: Generative models are used to examine information helping to establish network patterns for intelligent medical devices and identify any irregularities that could signal a potential security breach.

 

	7.
Generation of automated patch: Sophisticated generative models might have the ability to create patches, for fixing known vulnerabilities, like how they generate kinds of data.

 

	8.
Analysis of preservation of privacy: Generative models have the ability to generate device data that retains the characteristics of authentic data without revealing any sensitive details. This enables studies, on device weaknesses.

 







5 Tools Used for Simulating Cyber-Attacks and Analyzing the Vulnerabilities in IoMT Devices
Examining the susceptibility of Internet of Medical Things (IoMT) devices to cyber threats, with the help of Generative AI encompasses exploring aspects. Common vulnerabilities faced by IoMT devices include communication protocols, inadequate authentication methods, outdated software or firmware and limited resources for security purposes. Generative AI can play a role in this analysis through tasks like simulating attack scenarios crafting exploits generating vulnerability datasets and enhancing security measures, for better protection.
Researchers and cybersecurity experts usually start by gathering information, about known vulnerabilities in the Internet of Medical Things (IoMT). They use this data to teach models, which help anticipate vulnerabilities simulate possible attack scenarios, and create artificial data, for testing security protocols [24]. Through the use of Generative AI technology, they can proactively fix weaknesses before they are exploited by cybercriminals. This approach does not help identify vulnerabilities. Also predicts future security challenges, in the rapidly evolving field of IoMT devices. The insights gained from the analysis can inform the development of IoMT tools. Enhance cybersecurity strategies to protect medical data and promote patient health. Generative artificial intelligence plays a role, in enhancing the assessment of security weaknesses, in IoMT devices across applications.	1.
Exploring attack scenarios: AI systems have the capability to create simulations of cyberattacks, on IoMT (Internet of Medical Things) devices. These simulations encompass types of attacks such as denial of serviceman, in-the-middle, and data breaches. They allow researchers to examine outcomes and device responses without putting real-world systems at risk.

 

	2.
Analyse ways for security breaches: Artificial intelligence can create breach codes or attack plans by studying vulnerabilities and typical attack techniques. This helps discover weaknesses in Internet of Medical Things (IoMT) devices allowing for the introduction of security measures.

 

	3.
Generating datasets to test vulnerability: Generative models can create sets of weaknesses. These datasets are essential, for teaching machine learning systems to recognize and classify vulnerabilities in situations where obtaining real-world data is difficult.

 

	4.
Improving security measures; AI can enhance security by analyzing patterns of vulnerabilities and characteristics identified through methods. This could involve enhancing intrusion detection systems and refining authentication procedures. Developing encryption protocols specifically designed for IoMT devices.

 

	5.
Predictive analysis; Examining data, on weaknesses and emerging trends enables models to predict vulnerabilities and potential attack strategies thus empowering security planning.

 





There are tools and platforms to simulate cyber attacks and investigate vulnerabilities, in IoMT devices. Network simulation software such as NS 3 OPNET and GNS3 enables the setup of networks to examine the interactions among IoMT devices. Vulnerability scanning tools like Nessus, OpenVAS, and Nexpose can pinpoint weaknesses in IoMT systems. Penetration testing frameworks such as Metasploit, Kali Linux, and Burp Suite provide toolkits, for replicating attack scenarios. Fuzzing tools, like American Fuzzy Lop (AFL) LibFuzzer and Peach Fuzzer, play a role, in detecting behaviors and potential vulnerabilities by generating inputs [25]. By combining these tools with AI models it becomes possible to create simulated scenarios for assessing the security of IoMT devices. Recognizing the significance of using these tools in line, with guidelines is crucial. Moreover, the expertise of cybersecurity experts plays a role, in interpreting findings and creating security strategies from these simulations. Table 1 highlights the AI tools used for the simulation of cyber-attacks on IoMT.Table 1AI tools used for simulation cyber-attacks on IoMT


	Tool
	Primary usage
	Types of attacks supported
	User friendly
	Resiliency
	Open-source/paid

	Metasploit
	Testing of penetration
	Various (exploit, payload delivery etc.)
	Moderate
	Complex
	Open-source

	Nmap
	Scanning of network
	Port scanning, vulnerability detection
	Convenient
	Moderate
	Open-source

	Wireshark
	Analysis of network
	Packet sniffing, traffic analysis
	Moderate
	Complex
	Open-source

	Kali Linux
	Penetration testing suite
	Multiple
	Moderate
	Very complex
	Open-source

	Burp suite
	Security of web application
	SQL injection, XSS, CSRF
	Moderate
	Complex
	Paid (free available)version

	OWASP ZAP
	Security of application
	Various web exposure
	Convenient
	Complex
	Open-source

	Aircrack-ng
	Wireless network cracking
	WEP/WPA/WPA2 packet injection
	Moderate
	Moderate
	Open-source

	Nessus
	Vulnerability scanner
	Network-based vulnerability scans
	Convenient
	Moderate
	Paid

	John the ripper
	Password cracking
	Brute-force, dictionary attacks
	Moderate
	Complex
	Open-source

	Hydra
	Password cracking
	Multiple types of hash attacks
	Moderate
	Complex
	Open-source

	Ettercap
	Security of network
	Man-in-the-middle attacks
	Moderate
	Complex
	Open-source

	Scapy
	Manipulation of packets
	Network packet crafting, scanning of network
	Hard to operate
	Very complex
	Open-source

	Maltego
	Collecting information
	Data mining, link analysis
	Moderate
	Complex
	Paid (free available) version

	BeEF
	Exploitation of browser
	XSS, social engineering
	Moderate
	Complex
	Open-source

	Nikto
	Web server scanning
	Web server vulnerabilities
	Convenient
	Moderate
	Open-source

	Medusa
	Network login cracker
	Brute-force attacks on various protocols
	Moderate
	Moderate
	Open-source

	Cain & Abel
	Recovery of passwords
	Password sniffing, cracking
	Moderate
	Moderate
	Freeware

	Kismet
	Wireless network detection
	Packet sniffing, network mapping
	Convenient
	Low
	Open-source

	SQLmap
	SQL injection
	Automated SQL injection
	Moderate
	Complex
	Open-source

	Social engineer toolkit (SET)
	Social engineering
	Phishing, spear phishing
	Moderate
	Moderate
	Open-source

	Mimikatz
	Credential dumping
	Password extraction, manipulation of credentials
	Hard to operate
	Moderate
	Open-source





6 Conclusion
This research emphasizes the role of Generative AI, in strengthening cybersecurity for Internet of Medical Things (IoMT) devices, which face increasing susceptibility to cyber threats. By utilizing AI methods to simulate cyber attacks and create models we can proactively. Address vulnerabilities, thereby boosting the security of these vital healthcare systems. The results underscore the pressing need for security approaches to safeguard medical information and maintain the reliability of healthcare services. Future studies should investigate AI techniques, such as federated learning for privacy protection and the incorporation of quantum computing to enhance threat evaluation. Moreover establishing AI models that adapt to changing regulations on medical device security will be essential in shaping a cybersecurity environment, for IoMT ultimately ensuring patient safety in an interconnected healthcare setting.
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Abstract
The article discusses the issue of introducing artificial intelligence into the enterprise management system. It is emphasized that the use of artificial intelligence technologies has become an important element of successful business in modern conditions. The integration of these technologies into the activities of companies provides competitive advantages and contributes to increasing competitiveness. Therefore, it is important for enterprises to be informed about the possibilities and prospects of applying artificial intelligence technologies in their business and to quickly adapt them to achieve success. In conclusion, it is stated that artificial intelligence is a powerful tool for implementation in business process management systems. It automates production processes, increases production efficiency, reduces costs and improves the quality of decision-making. However, it is important to consider the shortcomings and limitations associated with the availability of quality data and the integration of systems. The use of artificial intelligence requires careful planning and analysis, but can be a key success factor in business process management.
Keywords
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1 Introduction
Nowadays, the issue of the implementation of artificial intelligence attracts a lot of attention. The advantages of AI over human intelligence are obvious, but not all problems associated with its introduction into the enterprise management system, as well as its role in increasing the efficiency of the organization of the production process, have been sufficiently studied.
Modern competitive business requires the use of innovative approaches to the organization and conduct of business activities. One of the main aspects of such approaches is artificial intelligence (AI) technology, which allows automated systems (computers) to make decisions based on ready-made control algorithms. These software products can operate according to established rules using decision tree algorithmic techniques, genetic algorithms, artificial neural networks, or fuzzy logic systems. The use of AI technologies has become a modern trend for achieving competitive advantages in business. All technologies where human functions are performed by AI products ensure efficient performance of tasks with minimal costs, high quality and profitability. The use of AI also improves the standard of living of consumers, simplifying their tasks, and increases the efficiency and continuity of business operations, regardless of external factors. In 2022, not only the use of technologies with integrated AI, but also its development became trends: AI Engineering, distributed enterprise, generative AI, hyper-automation, intelligent decision-making, composite applications, cloud platforms, cyber security networks, computing for increased privacy and databases. In order to achieve the expectations from the integration of IT technologies and digital transformation in the business environment, it is necessary to develop AI in the appropriate directions. Modern technologies with integrated AI increase business efficiency, take it to a new level and provide benefits to all participants in the business process.

2 The Literature Review
Nowadays, a lot of attention is paid to the issue of artificial intelligence implementation. Its advantages over human intelligence are obvious, but all the problems associated with the introduction of artificial intelligence in the enterprise management system, its role in the efficiency of the organization of the production process, are not fully defined.
Many foreign and domestic scientists were engaged in researching the possibilities of using artificial intelligence in management, including: Duchessi [1], O'Keefe [2], O'Leary [3], Marchenko and Orishaka, Marchenko, Melnyk, who conducted extensive research on the impact of artificial intelligence on organizational management. Such scientists as Chernenko [4], Brintseva [5], Bilovus [6], Kurepin [7], Matviychuk [8], Pizhuk [9], Oleshko [10] and many others investigated the genesis and basic concepts of artificial intelligence, described the algorithms of existing tools and gave examples of the use of artificial intelligence systems. However, the development of tools based on the use of artificial intelligence in any of the spheres of activity and in the environment of human life is created with the passage of time every day. Therefore, studying the possibilities of new tools in the field of using artificial intelligence is a constant process, and requires a large amount of research and formation of knowledge for their adaptation in the production process.

3 Materials and Methods
The main stages of the general research process are represented by case studies of real examples of successful integration of AI into the management processes of various companies. At the first stage, a literature review process was carried out, which highlighted the existing research gap.

4 Results
The era of post-industrialism involves the formation of the value of knowledge and human capital. Modern business is transformed when compared with its technology of previous centuries. Developments in the field of artificial intelligence integrated into business processes have changed the approach to its organization. The efficiency of computer technology running on the basis of software capable of distinguishing words spoken by a person, understanding texts and pronouncing programmed texts in human language, formulating concepts and creating various kinds of abstractions is impressive.
The modern market economy is experiencing a significant impact of the integration of artificial intelligence into all areas of business and life in general. It has become customary to use artificial intelligence not only in the workplace, but also in everyday life. This is manifested in various aspects, such as the use of chatbots in customer service, automated control systems in transport, intelligent systems of “smart houses” and other areas.
The use of artificial intelligence technologies has become a key element of successful business in the modern world. The integration of these technologies into the activities of enterprises provides competitive advantages and increases the level of competitiveness.
Therefore, in order to achieve success, it is important for enterprises to be aware of the possibilities and prospects of introducing artificial intelligence technologies into their business [11].

5 The Main Capabilities of AI in Managing an Organization.
	1.
Automation of processes. First of all, AI allows you to automate work with various platforms, such as Instagram, Facebook, etc., and optimize tasks and operations that previously required significant efforts of employees. As a result, companies can significantly improve operational efficiency and reduce personnel costs.

 

	2.
Data analysis. Artificial intelligence can process large amounts of data much faster and more efficiently than a normal human. With the help of this, the enterprise receives many valuable insights from the data, which allows to make more informed and correct decisions.

 

	3.
Personalized service. AI helps create personalized offers and recommendations for customers based on their individual needs and behavior. This significantly increases consumer satisfaction and overall improves their relationship with the brand.

 

	4.
Forecasting. Artificial intelligence allows businesses to make more accurate predictions about future trends and events based on data analysis. Therefore, enterprises that use this technology are more flexible and adaptable to changes in the market.

 

	5.
Reduction of errors. Also, AI can not only detect, but also eliminate errors in the work of the enterprise, which helps to reduce risks and increase the reliability of various processes.

 

	6.
Competitive advantage. Businesses that successfully use artificial intelligence have the ability to respond more quickly to changes in the market and introduce new ideas and products before competitors.

 

	7.
Global availability. Thanks to the development of AI, even small businesses can gain access to advanced technologies and tools that were previously only available to large corporations.

 

	8.
Increasing the efficiency of marketing and sales. Artificial intelligence allows you to automate marketing and sales processes, select optimal strategies and ensure greater accuracy in forecasting the demand for goods and services.

 

	9.
Creation of new markets and opportunities. With the help of AI, businesses can create new products and services that were previously impossible, or improve existing ones, responding to changing consumer needs.

 

	10
Innovative development. The use of artificial intelligence promotes innovation in all areas of the enterprise, creating new opportunities for development and growth [12].

 




It is the development in the field of AI that is pulling most of the S&P 500 companies out of the global recession. Its contribution to the growth of capitalization of companies is estimated at 53%. According to studies conducted by the Goldman Sachs bank (Fig. 1), “the widespread adoption of AI could contribute to an increase in annual global GDP by 7%, or almost $7 trillion, within ten years.” [13].[image: ]
Fig. 1Effect of Al adoption on annual labor productiviti growth, 10-year adoption period


The spread of artificial intelligence in business has undeniable advantages. At the same time, it is not without flaws. Companies implementing such technologies may face serious challenges. The main ones include:	Insufficient amount or low quality of data. Information is a factor influencing the successful integration of AI. The performance of neural networks and the results they generate directly depend on the quality of the information. Even the smallest flaws can make the implemented technologies unproductive or even harmful to the business. To avoid this, companies should pay special attention to data audits and use robust data management systems.

	Compatibility with existing systems. Implementing AI into an existing operational enterprise management system, security platform, or supply chain often requires radical reorganization. During such updates, it is not enough to install several plugins. Instead, much more action and resources will be required. Before starting the integration, we recommend conducting a thorough audit of the infrastructure and training the staff.

	Choosing a strategy. In the implementation of AI in business, there are still no universal algorithms, so companies have to independently choose and test the integration strategy. In the preparatory phase, assess the existing data, infrastructure and overall readiness of the business for such significant changes. Then develop a road map, indicating in it the sequence of actions, the necessary resources and the estimated time of completion of the project.

	Ethical Challenges and Security Issues. As a result of the implementation of artificial intelligence, business often faces ethical challenges related to the responsible use of new technologies. Another potentially dangerous factor is data security. To eliminate these threats, companies need to effectively protect the personal information of customers and employees, as well as develop ethical standards for the operation of AI [14].





Therefore, taking into account the indicated positive features and shortcomings, it is necessary to understand that the introduction of artificial intelligence into the enterprise management system and other spheres of life is necessary to facilitate the work of a person, to increase the efficiency of his work, and not to completely replace it.
The use of AI in marketing systems, in particular in the creation of content, for its interest for potential customers, relevance and effectiveness of its use, is quite effective. The integration of artificial intelligence technologies into the marketing systems of the enterprise contributes to the expansion of the business audience and optimization of productivity with minimal costs. The use of AI simplifies the analysis of consumer behavior and decision-making based on ready-made algorithms, taking into account risks. This contributes to the adoption of scientifically based and economically based decisions for the company [15].
The following opportunities and features of the application of artificial intelligence in the economic sphere can be highlighted separately: firstly, artificial intelligence has a greater ability to cooperate than people (testing of an algorithm that teaches computers to find mutually beneficial solutions showed that two computers made mutually beneficial decisions in 100% of cases, and two people only in 60%). Secondly, artificial intelligence and machine learning find use in various areas of industry (for example, a Ukrainian start-up brought into industrial implementation by SoftElegance (Kyiv) predicts electricity consumption with 98% accuracy; robotic complexes in the field of welding by Triada-Welding (Zaporizhia); software modules for managing the Molfar Technology missile division (Sumi) and others) [11].
The trend of 2022 is the use of technologies with integrated artificial intelligence tools, as well as its development, the so-called AI Engineering [16]. Such technologies help to reduce the dependence of enterprises on the influence of external factors and risks associated with unforeseen situations in which the normal activity of the enterprise may be suspended. At the same time, it should be remembered that artificial intelligence technologies cannot solve all the problems of the enterprise and replace all the functions performed by a person. Accordingly, in the business system, it is important to further develop and constantly improve technological processes, integrating AI tools into them.
AI Engineering is part of the process of continuous improvement of both the company's production processes and the company's management system as a whole. The integration of tools working on the basis of artificial intelligence aligns market requirements, increases the speed of operations and promotes scientifically based management decisions based on current data.
Generative artificial intelligence (Generative AI) is definitely defined as one of the key strategic technologies for business in 2022. This technology makes it possible to create new content and develop unique algorithms based on data analysis. Typically, it is used to automatically generate text, images, audio, or even software code.
One of the main strengths of Generative AI is its ability to adapt to specific business needs and develop innovative solutions that are unique to a given business or situation. Applications using Generative AI can explore large amounts of data and generate new content or algorithms that can support unique business needs [15].
Generative AI has many applications in various industries, including marketing, management and other areas of business. In marketing, for example, it can be used to automatically create promotional materials or content for social networks, which helps to attract the attention of the audience and optimize advertising campaigns.
Generative AI is a powerful tool for business development, as it simplifies the process of developing new products, services, and optimizing internal processes. At the same time, it is important to consider ethical aspects and data security when using this technology.
Nowadays, the level of automation of enterprise management systems in Ukraine is not at the best level. Ukraine is on the way to join the European Union, therefore one of its main goals should be the growth of a large number of enterprises with various technological processes to raise the level of the country's economy. The opening of new organizations should be accompanied by the use of innovative technologies and methods of managing production processes. Ukraine must reach the level of automation and computerization of enterprises similar to the leading existing organizations of developed countries of the world.
Currently, the development of artificial intelligence is still in its early stages, but some Ukrainian companies are a great demonstration of how they are already successfully implementing these technologies to improve their business processes and have excellent results:	Infotech Group company. Uses artificial intelligence to develop software in the field of urban management. Their developments make it possible to automate the processes of data collection and analysis from urban infrastructure, which contributes to improving the efficiency of management and making informed decisions about the development of cities.

	Grammarly. Develops software solutions for checking grammar and style of texts. Their AI algorithms analyze text based on rules of grammar, writing style, and context, providing users with recommendations for improving the text. This applies both in life and in business, where proper written communication is of great importance for success.

	PrivatBank. Uses artificial intelligence to analyze credit risks and make credit decisions. Also, they use machine learning algorithms to assess the creditworthiness of customers, which allows to reduce the risks of insolvency and improve the quality of the loan portfolio [12].





In 2013, Martin Frey and Michael Osborne of the University of Oxford published an influential paper that focused on the potential impact of automation on the labor market. Their study claimed that automation could threaten up to 47% of US jobs over the next decade.
By contrast, the average unemployment rate in rich countries has roughly halved over the past decade. The share of employed people of working age is the highest ever (Fig. 2).[image: ]
Fig. 2The level of unemployment in the G7 countries


Countries with the highest levels of automation and robotization, such as Japan, Singapore and South Korea, have the lowest unemployment rates. A study by the U.S. Bureau of Labor Statistics found that jobs classified as “threatened” by new technologies have not shown a trend toward significant rapid job loss in recent years [13].
In the developed countries of the world, artificial intelligence is being actively implemented in various areas of business. The scale of the introduction of these innovations can be estimated by analyzing the statistics of the development of enterprises of the countries of the world leaders.	Amazon uses AI to manage its warehouse inventory and optimize logistics. Machine learning algorithms help predict demand for goods and automate supply processes, which significantly reduces costs and increases efficiency.

	Google uses AI to manage its data centers. AI-based algorithms help optimize energy consumption, which allows you to reduce energy costs and reduce environmental impact.

	General Electric uses AI to predict and maintain its industrial assets. For example, predictive algorithms can predict equipment breakdowns and schedule preventive maintenance, which reduces downtime and repair costs.

	Meta Corporation integrated the DeepText deep learning model into its Facebook social network back in 2016. This allowed it to automate content processing to more quickly track the intent and interactions of its users. The neural network effectively analyzes thousands of posts in a matter of seconds, supporting more than 20 languages. Based on the processed data, it evaluates the relevance of content, detects spam and cyberbullying, and forms personalized conclusions.

	Truck manufacturer Daimler Truck Asia (DTA) decided to upgrade its outdated manual quality control system with artificial intelligence technologies. To do this, she ordered the development of an analytical AI platform from Deloitte, which was later called “proactive sensing”. It performs a complex analysis of a large array of data: from the state of transport to activity in social networks. This allowed DTA to reduce problem detection time by 50%, reduce product warranty service costs by $8 million and strengthen customer loyalty.

	One of the largest US insurance companies, Humana, implemented an artificial intelligence model to automate the process of processing customer applications. Before that, she only used a voice-based chatbot to handle calls, but it couldn't handle many inquiries and routed them to support staff. Then the firm introduced a new AI chatbot based on the IBM Watson model. It has more advanced natural language understanding skills that help it process many more queries and generate relevant responses to them. In this way, Humana doubled the number of applications accepted by the bot, reducing support service costs and customer service time.






6 Conclusions
Artificial intelligence is becoming a necessary component of modern management of organizations. It is a powerful tool for implementation in business process management systems that automates processes, increases efficiency, reduces costs and improves the quality of decision-making. However, it is important to be aware of existing shortcomings and limitations related to data quality and systems integration. The use of artificial intelligence requires careful planning and analysis, but it can become an important success factor in business process management.
In general, artificial intelligence has become an integral part of the modern world and can be successfully used in business process management systems. Its advantages include the ability to analyze large volumes of data, identify complex dependencies, and make objective decisions based on algorithms.
Despite numerous advantages, the use of AI has disadvantages and limitations. High-quality and representative data are required for the effective operation of AI systems. There are also difficulties with implementing and integrating AI into existing management systems, which may require replacing or upgrading infrastructure and training staff.
Artificial intelligence has significant potential for solving important scientific and practical tasks in the field of business process management. The application of machine and deep learning algorithms allows you to identify complex patterns in data and develop new management strategies. AI can also be used as a powerful tool for forecasting market trends, analyzing the competitive landscape, and strategic planning.
The possibilities of using artificial intelligence for innovative development and strategic planning are an important aspect of modern business. Artificial intelligence systems can automatically analyze market trends, identify new opportunities, and facilitate the development of innovative products. Artificial intelligence can also help determine optimal strategies for development and allocation of resources, which contributes to achieving competitive advantages in the market.
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Abstract
Global business experience indicates that the concept of logistic management is a popular practice for enhancing the competitiveness of large, medium, and small enterprises. This concept becomes particularly relevant during periods of crisis when businesses need to organize their activities to minimize costs associated with the movement and storage of goods from the initial source to the final consumer (Logistics management as a tool for optimizing business processes of a modern enterprise. Poltava: Yuri Kondratyuk National University «Poltava Polytechnic», pp. 189–193, 2023.). The article establishes that logistics is one of the key components of successful business operations in modern conditions, and its significance cannot be overstated as it encompasses all processes related to the management of material, information, and financial flows from the supplier to the final consumer. It is proven that logistics gains special importance during crises such as economic recessions, natural disasters, wars, or global pandemics. Under such conditions, effective management of logistic business processes becomes not just a potential development strategy but a necessity for every enterprise, as logistics is a key element ensuring the efficiency and competitiveness of companies. Therefore, crisis management in business holds one of the priority positions in the enterprise development strategy. The purpose of this article is to study the theoretical and practical aspects of optimizing business processes in logistics under conditions of crisis management. The main focus is on determining the impact of key factors in the development of logistic activities on the financial and economic state of the enterprise during crises. Moreover, the article demonstrates how the optimization of business processes affects the efficiency of enterprise operations using examples from large companies. In this context, several negative factors affecting the economic state of the enterprise in crisis conditions are identified, and ways to improve such processes are proposed, which will not only help to overcome the negative manifestations of crises but also improve the financial state of the enterprise as a whole.
Keywords
LogisticsBusiness processesCrisis managementCrisis phenomenaOptimization of logistic processes
1 Introduction
Logistics plays a critically important role during a crisis for several key reasons. Firstly, during a crisis, enterprises typically face declining revenues and the need to reduce costs. Logistics helps optimize storage and transportation processes, which allows for a reduction in operational expenses. Effective management of logistic processes can ensure cost savings through route optimization, inventory reduction, and improved inventory management.
Thus, it can be confidently stated that logistics during a crisis becomes a key element of the survival and development strategy of enterprises. It ensures cost reduction, business continuity, increased competitiveness, risk minimization, and improved customer service. This collectively allows enterprises not only to overcome crisis phenomena but also to emerge stronger and better prepared for future challenges.

2 The Literature Review
Recently, scientific publications by domestic and foreign researchers have highlighted the problems of organizing logistic processes in the context of global crises.
Bavyko [1] describes the organizational optimization of crisis management of enterprise business processes during the Covid-19 pandemic. Vatchenko and Sharanov [2] investigated crisis management of enterprises during wartime, identifying the main differences between traditional crises and wartime crises, and revealing key methods of crisis management in wartime conditions. Renowned Ukrainian scholars such as Bezuhla L.S., Vatchenko B.S., Gudz O.Ye., Ilchenko N.B., Krykavskyi Ye.V., and Moskvin B., among others, have also devoted their work to the problems of finding effective tools for optimizing enterprise logistic processes.
According to the research of Christopher [3], the optimization of logistic processes should be based on three main principles: cycle time reduction, cost reduction, and improved customer service quality. The author emphasizes the importance of integrating all elements of the logistic chain to achieve these goals. Meanwhile, in the research by Carrington and Perry [4], the importance of crisis management for the stable operation of logistic systems is examined. The authors propose several strategies, including the creation of reserve stocks and supplier diversification, which help reduce risks during a crisis.
Wang [5] and his co-authors [5] believe that the use of information technologies, such as warehouse management systems (WMS) and transportation management systems (TMS), significantly enhances the efficiency of logistic processes during a crisis. The authors emphasize the importance of integrating these systems to ensure continuous monitoring and optimization of the supply chain.
In the work of Johnson and Sparks [6], the impact of economic and natural crises on enterprise logistic processes is examined. The authors analyze the consequences of various types of crises on logistics and propose adaptation methods, including the implementation of flexible management systems and the use of alternative delivery routes.

3 Materials and Methods
Through effective crisis management, enterprises can not only survive crises but also discover new opportunities for growth and development, adapt to changes, and enhance their competitiveness in the market.
Crisis management also includes a range of measures aimed at detecting, preventing, and overcoming crisis situations that may threaten the stability and efficiency of an organization's functioning. The main stages of crisis management can be defined as: analysis and diagnosis, strategy development, implementation of crisis measures, control and monitoring, and communication (Table 1).Table 1Key aspects of enterprise crisis management.
Source Table compiled by the authors according to sources [7–12]



	Stage
	Measures
	Description

	Analysis and diagnosis
	Financial state assessment
	Analysis of financial indicators (profit, loss, liquidity, solvency)

	Market position assessment
	Studying the competitive environment, market trends, and the enterprise's market position

	Internal process assessment
	Analyzing the efficiency of production and management processes

	Strategy development
	Goal setting
	Clear formulation of short-term and long-term enterprise goals

	Strategy selection
	Identifying ways to achieve goals, such as restructuring, diversification, cost optimization

	Implementation of crisis measures
	Financial measures
	Attracting additional capital, refinancing debts, reducing expenses

	Organizational measures
	Restructuring the enterprise, changing the organizational structure, optimizing personnel numbers

	Operational measures
	Improving production efficiency, optimizing supply chains, implementing new technologies

	Control and monitoring
	Continuous monitoring
	Monitoring the implementation of measures, controlling the achievement of set goals

	results analysis
	Evaluation of the effectiveness of implemented measures and adjustment of plans if necessary

	Communication
	Internal communication
	Informing employees about planned measures and their role in the process

	External communication
	Interaction with investors, partners, clients, and other stakeholders




Given that the implementation of anti-crisis measures is based on the effective application of financial, organizational, and operational tasks faced by the enterprise, it is essential to pay particular attention to improving production efficiency, optimizing supply chains, and introducing new technologies. Logistics ensures the continuity of business processes, flexibility in responding to changes, and risk minimization, allowing companies to adapt to new conditions and maintain competitiveness. Considering this, the main aspects highlighting the importance of logistics in maintaining business efficiency during a crisis are:	1.
Fast and Reliable Delivery: Maintaining a high level of customer service quality is critical even during a crisis. Fast and reliable delivery of products contributes to customer satisfaction and loyalty retention.

 

	2.
Feedback System: An established feedback system quickly identifies and resolves issues arising in the logistics process. This ensures prompt response to customer needs and enhances the overall efficiency of logistics processes.

 

	3.
Developing Emergency Action Plans: These plans ensure the company's readiness for various development scenarios and include identifying potential risks and developing strategies to minimize them. Supporting this theory are joint studies by Kerrington and Perry [4], stating: «Anti-crisis plans should include clearly defined actions for various development scenarios, such as supply disruptions, increased demand, or changes in legislation. Implementing such plans ensures the enterprise's readiness for rapid strategy changes and minimizes the negative impact of the crisis.

 

	4.
Diversifying Suppliers and Transport Routes: Diversifying supply sources and delivery routes reduces dependency on a single supplier or transport route, increasing the supply chain's resilience to disruptions.

 

	5.
Utilizing Modern Technologies: Anderson T. and Smith J. wrote about their prospects in 2017 [13]: «Investing in innovative technologies and solutions provides enterprises with a competitive advantage. Companies that actively implement new technologies such as artificial intelligence, blockchain, and the Internet of Things (IoT) can significantly improve their logistics processes and increase the efficiency of supply chain management.»

 





Modern technologies such as the Internet of Things (IoT), blockchain, and artificial intelligence (AI) enhance transparency and control over logistics processes. They enable companies to respond promptly to changes and improve operational efficiency.
This is particularly important in a crisis when the need for quick and efficient order processing increases».
It is important to understand that during a crisis, when business conditions can change abruptly, effective logistics becomes a critical factor for the survival and successful functioning of an enterprise. Optimizing logistics processes, implementing innovative solutions, and effectively managing risks enable companies not only to overcome crisis situations but also to lay the foundation for sustainable development in the future.
The current crisis, triggered by the war in Ukraine, has affected enterprises of all types, especially those involved in logistics support. According to a Dive & Discovery Research survey, as of the end of July 2022, the capacity of the vast majority of enterprises (72%) did not exceed 50–70% of the pre-war level. Sixteen percent of the surveyed enterprises were forced to stop their activities or were almost stopped (their capacity does not exceed 20% of the pre-war level) [14]. Today, in the road transport market, the main problems are related to the decrease in enterprise profits due to the rising cost of fuel and lubricants, the reduction in the number and volume of orders, low service prices, etc. At the same time, most of them cannot increase the cost of these services (Fig. 1).[image: ]
Fig. 1Factors affecting the reduction of enterprise income in the road transport market in 2022. Sources Graph based on data [14]


In the context of logistics optimization of road transport during the crisis caused by the war in Ukraine, there are several key issues hindering effective logistics management:	Underdeveloped Infrastructure: Poor road quality leading to delays, increased delivery times, and higher vehicle maintenance costs, along with the lack of modern logistics centers and warehouses, complicating storage and redistribution of goods.

	Insufficient Digitalization and Automation of Processes: Lack or low level of implementation of Transportation Management Systems (TMS) that allow automating planning and control processes of transportation, and insufficient use of real-time cargo monitoring and tracking systems complicating route control and delivery status.

	Complexity of Route Planning: Inadequate use of modern technologies for route optimization leading to inefficient resource use and increased fuel costs, along with coordination problems between different types of transportation (multimodal transport).

	High Operational Costs: Fluctuations in fuel prices affecting cost predictability and expenses for vehicle maintenance and repair.

	Data Processing Issues: Lack of integrated systems for collecting, analyzing, and processing logistics data complicating decision-making; insufficient use of analytics and Big Data for demand forecasting and logistics process optimization.

	Qualification of Personnel: Lack of staff and low qualification of workers in logistics and supply chain management.

	Legal and Regulatory Restrictions: Complex and non-transparent regulatory requirements complicating licensing and certification processes; bureaucratic hurdles delaying customs clearance and border crossing processes.





An example of a logistics company that managed to maintain profits by implementing optimization solutions during the war in Ukraine is Nova Poshta. With the onset of hostilities, the logistics sector faced significant disruptions. Many routes became dangerous or were completely blocked, causing serious problems with the delivery of goods and mail. To maintain its reputation, jobs, profits, and customers, the company quickly implemented logistics optimizations in wartime conditions. Specifically:	1.
Mobile Applications and Online Services: Actively used mobile applications and online services for customers to reduce the load on physical branches and ensure uninterrupted communication. Implemented contactless payment and parcel receipt methods to enhance the safety of customers and employees.

 

	2.
Data Analytics: Utilized data analytics to optimize vehicle load and routes, reducing fuel costs and increasing transport efficiency, and implemented inventory management systems to minimize downtime and increase cargo turnover, enhancing overall company efficiency.

 





By implementing such optimization solutions, Nova Poshta not only maintained its profits but also strengthened its position in the logistics services market (Table 2). Quick adaptation to new conditions and the use of modern technologies allowed the company to efficiently manage logistics processes, ensure continuous delivery, and maintain a high level of customer service even in challenging wartime conditions.Table 2Economic performance indicators of nova poshta before optimization, during the crisis, and after optimization.
Source Compiled by the authors based on data from sources [15, 16]



	Indicator
	Before optimization (2021)
	During crisis (2022)
	After optimization (2023)

	Transport volume (million parcels)
	245
	180
	210

	Revenue (million UAH)
	15,000
	12,000
	14,000

	Expenses (million UAH)
	10,000
	9,500
	9,000

	Profit (million UAH)
	5,000
	2,500
	5,000

	Number of employees
	30,000
	25,000
	26,000

	Number of branches/offices
	7,000
	6,000
	6,700

	Logistics expenses (million UAH)
	2,500
	2,800
	2,500

	Number of logistics centers
	50
	45
	48

	Investments in technology (million UAH)
	1,200
	1,000
	1,300




During a wartime crisis, the main task of each business entity is to establish the uninterrupted operation of the enterprise and ensure its sustainable economic development. An effective means of achieving this result is the implementation of an anti-crisis management mechanism within the enterprise. Given that a wartime crisis has certain differences from a traditional one, the main elements of the anti-crisis management mechanism also acquire specific features in their functioning during the wartime period.
To optimize logistics business processes, «Myronivsky Hliboproduct» (MHP) employed the following strategic steps:	1.
Logistics and Routing Optimization: MHP quickly reconfigured its logistics routes, finding safer alternative paths for transporting products. The use of modern technologies for real-time cargo monitoring and tracking allowed for prompt responses to situational changes and ensured timely delivery of products.

 

	2.
Expansion of Warehouses and Distribution Centers: The company invested in the development and modernization of warehouse facilities in safe regions, enabling the storage of larger volumes of products and ensuring uninterrupted supply. The use of decentralized warehouses reduced the risks of product loss due to military actions.

 

	3.
Adaptation of Production Processes: MHP optimized its production processes by implementing automation and modernizing equipment, reducing dependence on manual labor and increasing efficiency. Reducing production costs was primarily the result of implementing energy-efficient technologies.

 

	4.
Digitization and Implementation of Analytical Systems: The agroholding used digital platforms and data analytics for optimizing inventory management, demand forecasting, and production planning. The implementation of supply chain management (SCM) systems improved coordination and efficient logistics management.

 

	5.
Support for Employees: Ensuring the safety and proper working conditions for employees, including evacuating personnel from dangerous zones and providing psychological support, and engaging temporary workers in safe regions to maintain production.

 

	6.
Cooperation with International Partners: MHP actively cooperated with international organizations and partners to ensure product export and attract investments, and participated in humanitarian initiatives, which not only supported the company's reputation but also contributed to expanding market reach.

 





Thanks to the implementation of these optimization measures, «Myronivsky Hliboproduct» managed to maintain its profits and even expand its activities in some areas during the war. Rapid adaptation to new conditions, the use of modern technologies, and effective resource management allowed the company to maintain high production and customer service levels, ensuring stability and development even in difficult times (Fig. 2).[image: ]
Fig. 2Economic performance of «Myronivsky Hliboproduct» agroholding due to the implementation of optimization measures in 2021–2022.
Source Graph created by the authors based on sources



Unlike large companies that successfully apply optimization measures during a crisis, small businesses do not have such opportunities. During a crisis, they are more vulnerable to external factors and less capable of implementing optimization measures, leading to increased costs and risks. Without support and resources, small businesses often cannot withstand the pressure and are forced to shut down.
According to a survey conducted by the marketing research agency Dive&Discovery Research in August 2022, it was found that the decrease in business margin leads to weaker players leaving the market. Twenty-one percent of individual entrepreneurs and business owners consider closing their business, and 6% are ready to do so in the near future. Meanwhile, 51% plan to expand their business (13% in the near future, 21% immediately after the end of the war, and 17% at the planning level without a specific timeframe) [14].
Analyzing the reports of large international companies [17] and small businesses in Ukraine [7, 18], it becomes clear why the process of optimizing logistics business processes is overly complex for small businesses (Fig. 3).[image: ]
Fig. 3Comparison of the ability to apply business process optimization during crisis and wartime by large and small companies, %.
Source Graph created by the authors based on sources [17–19]



In the context of crisis management, optimizing logistics business processes becomes extremely important to ensure the stability and efficiency of companies. Large enterprises have significantly more opportunities to implement optimization measures during a crisis compared to small businesses. This is due to several key reasons.

4 Discussion
In contrast, small businesses have limited financial resources, complicating investments in expensive new technologies. Often, these enterprises lag in the implementation of modern technologies due to a lack of technical knowledge and qualified personnel. This limits their ability to expand automation and improve logistics operations efficiency (CSIS). Such businesses face difficulties in accessing external financing due to high lending requirements, significantly restricting their ability to attract additional funds for optimizing logistics processes.
However, small businesses can also apply optimization solutions despite these problems. The first step should be choosing strategies for optimizing logistics business processes under crisis management conditions, namely:	1.
Collaboration and Cooperation: Joining forces with other small businesses to share logistics resources such as warehouses and vehicles can reduce costs and increase efficiency.

 

	2.
Supplier Diversification: Expanding the supplier base helps reduce risks associated with supply disruptions and ensures more flexible inventory management.

 

	3.
Using Available Technologies: Implementing affordable cloud solutions for logistics and inventory management can enhance efficiency without significant financial investments.

 

	4.
Seeking Alternative Financing: Utilizing crowdfunding, microloans, and grants to attract the necessary funds for optimizing logistics processes.

 

	5.
Training and Developing Staff: Investing in employee training to improve their logistics and management skills can significantly enhance business process efficiency.

 






5 Conclusions
In modern conditions, where businesses are particularly vulnerable to external and internal crisis factors such as war, unstable political situations, natural disasters, and economic instability, the question arises not so much about increasing business capitalization but about its very existence. Our research has shown that optimizing logistics business processes is accompanied by effective crisis management. Thus, enterprises can not only remain competitive in times of crisis but also successfully develop.
Based on the experience of companies such as Nova Poshta and the agroholding «Myronivsky Hliboproduct,» it can be concluded that the implementation of optimization solutions and quick adaptation to changes in the external environment have increased the profitability of companies and contributed to the growth of production capacities and service provision. Therefore, further research into the activities of such companies can significantly deepen the understanding of logistics business process optimization in crisis conditions and contribute to the development of new, more effective management strategies.
The research also revealed the negative aspects of the impact of crisis phenomena on small business activities. Data from a survey conducted by Dive&Discovery Research showed the current state of their activities and indicated significant problems they face during a crisis. In our opinion, special attention should be paid by such enterprises to selecting a strategy for optimizing logistics business processes and determining the optimal solutions that will reduce costs and improve their operational efficiency.
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Abstract
The article considers the culture of the organization as a fundamental aspect of any enterprise that affects the overall management style. It is determined that a characteristic feature of the modern stage of economic development is deep changes in all its spheres that affect the enterprise management system. Management is the purposeful activity of all economic entities that ensure the formation, stabilization, optimal functioning and mandatory development of the enterprise. In general, the concept of organizational culture contains factors that make it possible to determine the nature of leadership, the peculiarities of team interaction, which in general form the organizational culture of organizations or enterprises. Factors, stages, factors of organizational culture are investigated. It is determined that an inherent feature of economic development at the present stage is significant changes in all its spheres that have an impact on the management system. The implementation of processes for managing the development of organizational culture is carried out on the basis of the introduction of various methods, techniques, tools, as well as technologies and techniques. Nowadays in the management literature there are many definitions of the culture of the organization. The analyzed numerous studies give us a general understanding that business organizations can adequately compete in the modern world, which is constantly evolving and changing subject to their timely adaptation to changes in the external environment. Such a mechanism for achieving this balance is precisely the culture of the organization. It is this mechanism that confirms the close dependence of success on the implementation of thoughtful strategies, decisions and actions of leaders aimed at the formation and development of organizational culture. It is believed that the common values of managers and employees, their personal qualities, leadership characteristics, as well as the traditions and customs of the organization itself are all directly related to culture, management and team interaction. It is proposed to create a document that will regulate interpersonal relationships in the organization.
Keywords
Organizational cultureLeadershipEconomyTeam interactionEconomic instability
1 Introduction
Economic conditions in each country or region are characterized by significant fluctuations, uncertainty or negative trends. This state can be called economic instability, because such phenomena as economic recession, inflation, currency devaluation, changes in the labour market, increased unemployment, and political problems have a serious impact on business, organizations and society as a whole. The main challenges associated with economic instability create conditions that make it impossible for enterprises to predict strategies and plans for the future, reduce consumer demand, which leads to a decrease in sales and profits of enterprises, increase risks for business, due to an increase in loan rates, loss of market positions, increased competition, as businesses struggle for limited resources and market shares, lead to fluctuations in financial markets, which further affects investments, pension funds and other financial instruments. Therefore, the management of organizations must be prepared to adapt and respond to changes in order to ensure sustainability and success in difficult economic conditions.
In modern conditions of European integration of all manifestations of economic, political, cultural life, the information load increases, which exacerbates the problem of effective management, which, in turn, requires collective work. There is a need for qualitative development of group efforts, giving joint work a new character and content, namely–team. The team influences organizational activity and organizational culture, the influence creates a number of organizational advantages, including:	organizational communication network becomes more efficient and open, providing all employees with access to information that determines the quality of work;

	the formation and activity of teams, especially multifunctional ones, leads to the establishment of stronger ties between external and internal structures interested in the effective work of the organization;-team members are characterized by a wider awareness of their own mission and they feel the most acute responsibility for the final result of organizational work;

	teamwork is based on collective principles of managerial decision-making and team responsibility for the final result of organizational work;

	team members get additional opportunities to develop their professional skills, providing each other with help and mutual support, as well as mastering new functions and roles;

	teams establish and maintain a more equitable system of stimulating and encouraging productive activities;

	peculiarities of team activity determine the importance of organizational and team values as a factor of behaviour;

	improving the quality of work in a team is the daily task of all and each of its members individually, which contributes to effective activity [1].






2 Literature Review
In today's transformational environment, business leaders see their organizational culture as a powerful strategic vector that allows them to orient all units and individuals to common goals, mobilize the initiative of employees, ensure loyalty and facilitate communication. In scientific periodicals, it is established that the organizational culture of enterprises is a set of the most important assumptions adopted by members of the organization, expressed in the values declared by the organization, which set people guidelines for their behavior and actions. These value orientations are transmitted to members of the organization through symbolic means of the spiritual and material environment of the organization [2].
In Ukraine, the problem of determining the essence of the concept of «organizational culture» in the 90 s of the XX century was solved by practitioners, managers, sociologists, psychologists, specialists in general cultural studies, management. Among them are O. Bala, D. Brustinov, G. Dmitrenko, G. Zakharchin, A. Zagorodnya. G. Kolesnikova, O. Kotenko, A. Egorshina, O. Kharchishina, T. Mostenska, K. Frankich and others.

3 Materials and Methods
The formation of organizational culture occurs over time, it forms the experience of employees, the results of their upbringing, taking into account the goals and vectors of enterprise development [3]. The purpose of organizational culture is the formation of personnel behavior that contributes to the achievement of the goals of the enterprise.
Having analyzed the approaches to the definition of the concept of organizational culture, namely, Vasilkov is a set of fundamental beliefs, produced by a group of workers working together to cope with the challenges of external adaptation and internal integration,. Vikhansky and Naumov are a set of the most important assumptions, adopted by the members of the organization and having expressions in the values declared by the organization that set the guidelines for their behaviour for people [4], Money is a set of the most important assumptions declared by the organization, the values adopted by the members of the organization, which set people the guidelines for their behaviour and actions, which are manifested through symbolic means of spiritual and material internal organizational communication, Bazarova–is a complex set of assumptions, unproven accepted by all members of a particular organization and forms the boundaries of their organizational behaviour [4], Zlobin–is the creative activity of the organization: as past, embodied in values, traditions, norms; and real, based on the understanding of values, norms and traditions [5], S. Ipatov is a set of basic beliefs that are independently formed, based or developed by the appropriate group as how she learns to solve the problems of adaptation to the external environment and internal integration, which have proven to be effective enough to be considered valuable, and are therefore conveyed by new names as the correct way of perception, thinking and attitude to specific problems, E. Kapitonova is a well-formulated system of guidelines, beliefs and technologies in the life of the company [3], we presented our own definition of the concept of «organizational culture»–a set of methods and communications between all those involved in the organization, acting in accordance with certain rules, standards, norms, experience, that is, the establishment of a healthy psychological climate.
The stages of teamwork, according to Tuckman and Jensen, involve: formation (entire teams are clarified; Roles are allocated the first steps towards the goal are taken; interpersonal connections are established; formal and informal leaders are distinguished; a certain leadership style is formed); drilling (lowest productivity; there are many problems; Conflicts appear; prioritization; the leader is confirmed; intensive processes of team formation); rationing (established norms, rules of activity; clear positions of each team member are determined; agreed interests; a value system is born); functioning (period of stability, rise and rise in activity; briefings are replaced by activity adjustments; all interpersonal conflicts are resolved; all efforts are aimed at achieving the goal; the possibilities of each are revealed; the leader monitors the efficiency of work; the result depends on the coherence of the team); decay (task completed; the process of inclusion in the new work has not begun; the command is in a state of uncertainty; the head tries to maintain team spirit until the team is completely disbanded) [6].
It is also worth noting that managing the development of organizational culture in conditions of economic instability may require a special approach and strategies, so we have identified several important approaches, including:	1.
Focus on values, because it is the support of the core values and mission of the organization that can maintain its focus during unstable periods.

 

	2.
It is important to create an open environment for communication that will help overcome difficulties and help maintain internal unity and confidence.

 

	3.
We need a rapid response to changes that will help the organization adapt to new conditions.

 

	4.
It is important to preserve and support teamwork, which can make the organization more responsive to changes in the economic environment.

 

	5.
Despite external circumstances, leaders must be able to motivate their employees.

 





For effective management of organizational culture, it is advisable to implement a set of sequential processes:	selection of new employees with motivation, value attitude to work, nor-moms of behaviour close to the organizational culture of the enterprise;

	informing employees about the values and standards of the enterprise;

	stimulate and encourage employees whose behaviour is the norm, model or standard for others;

	current management of organizational culture.





Thus, we can depict a model of the formation of organizational culture (Fig. 1):[image: ]
Fig. 1Model of organizational culture formation


The essence of communication leadership–management is well expressed in the words of James Skuller: «Leadership is more associated with change, inspiration, setting goals and finding directions, strengthening enthusiasm, a sense of unity and moving forward. Management is less about change, and more about maintaining stability and optimal use of resources to achieve the goal. But here is the key point: leadership and management are not separate concepts, they are not necessarily carried out by different people. This is not the case when we say: «You are either a manager or a leader. «Leadership and management are closely intertwined…» [7].
The current state of Ukraine, which tends to rapid changes, predicts European integration, so it is increasingly convincing that it is not enough for a manager in the field of management to be just a professional. He must not only be a talented leader, but also a leader who skillfully possesses the ability to contribute to the development of leadership qualities from among subordinates and have at his disposal an arsenal of the latest effective management technologies.
Duft (Richard L. Daft) interprets leadership as a relationship between the leader and members of the group who influence each other and jointly seek real change and achieve results that reflect a common goal [5]. Terry (J. Terry) believes that leadership is the influence on groups of people, which encourages them to achieve a common goal. Robert Tannenbaum, I. Weschler and F. Masaryk Masaryk) define leadership as an interpersonal interaction that manifests itself in a particular situation based on a communicative process and is aimed at achieving the goal [6]. For many years, leadership has been the object of research by theoretical scientists and practitioners in the field of sociology, philosophy, psychology. Lebon G. defines the leader as «the leader of the crowd,» for which the most characteristic features are such as mental unbalance, which is on the verge of madness, and the almost absent instinct of self-preservation [8]. Weber M. gives the most extensive description of the leader, identifying such inherent features as: passion (dedication), a sense of responsibility, the ability to accurately and fully assess the situation. In his works, the author also identifies the main features of charismatic leaders, who are usually attributed to both divine and superhuman qualities, but necessarily of an irrational nature, peculiar, real or virtual qualities of a person that contain unusual and grandeur, mystery and mystery, uniqueness and dynamism, a special gift of foresight and influence on people. Weber M. argued that the emergence of a charismatic leader is due to several factors:	(1)
the presence of extremely «gifted» people;

 

	(2)
the fact of a social crisis or a situation of despair;

 

	(3)
systems of ideas for a radical solution to the crisis;

 

	(4)
a large number of followers who are able to believe that a charismatic leader is associated with transcendent power;

 

	(5)
demonstration of the charismatic leader's ability to constantly achieve significant success [9].

 





So, leadership is the ability of a person, not always a leader, because in our environment we have a large number of «informal leaders» to promote and encourage others to act, to be an example and inspire a certain activity and activity. That is why the leader has followers and it is this moment that distinguishes leaders from non-leaders, because people loyal to him follow the leader, unlike the leader, the leader does not order, but offers. He becomes for others a guide, a motivator, everyone fulfils his instructions not because he is obliged, but because he respects and supports the views. Leadership in the economy is somewhat different from the general concepts of the leader; his principles play a critical role in the formation of business development strategies. After all, leaders in the economy have developed strategic thinking and the ability to adapt strategies to changes in the internal and external environment. It is also required to promote innovation and creativity, which are key factors in competitiveness and business development, because it is the people followed who are required to manage resources, both financial and human, to achieve strategic goals [10]. It is leaders who contribute to the formation of the organization processes of internal integration and external adaptation, which are manifested in the formation of the general theme of the organization, personal relationships, the system of rules and incentives. The effectiveness of the team depends on the leader-his use of effective methods of influence, organization of all work, coordination of efforts, and, of course, not without the participation of the team itself, which must be aware of the importance of tasks, have business communication skills, be responsible and understand the common goal of the organization for which everyone works. However, it is worth noting that there are certain shortcomings of teamwork, because group thinking forms certain conservatism in everyone's decisions, and its members lose individuality in non-standard decisions, the inability to reflexively perceive comments and their own actions.
Consider this problem more broadly, what is the practical significance of the concept of organizational culture! Understanding the phenomenon of culture, employees of companies can form managerial skills on their own, which will contribute to the definition of business ideas, manifestations of key problems of the organization and methods of successful implementation. Thus, it is the cultural concept that forms the organizational one. If the strategies, solutions, ideas of each individual employee are correlated with the main idea of organizational culture, then such companies achieve more significant results, without costs, unlike competitors. Cultural competencies of managers correspond to the tasks of organizational development [11]. Here it is worth remembering the words of the classic modern manager Peter Drucker:… «doing the right thing right». It is necessary to recognize the organizational culture as an essential characteristic of the management of the organization, which is part of all management processes and functions, namely: strategic planning, organization, motivation, control. It is also worth highlighting other related processes and interactions of people in any organization. In the context of rapid changes, economic instability, it is important to note that high productivity of people who perform joint work within the framework of one project is possible only in the context of joint cultural interaction, which includes common beliefs, values and accept common norms and rules. After all, to successfully solve complex problems, leadership skills in managing organizational culture are updated. Appropriate will be the concept of E. Shane [6], who proved that basic ideas are the essence of organizational culture, because they explain the relationship of man to time and space, to other people, to himself.

4 Results
It is known that organizational culture gives employees an organizational identity, defining the idea of the company, is an important source of stability and continuity, at such a time creates a sense of security for employees. It is known that organizational culture promotes proper adaptation for new employees. It is believed that organizational culture is used to integrate the workforce as a way to support the ability of the firm's team to rapid changes in the market, where social energy and creative enthusiasm, the involvement of workers in the result and the need for self-realization were in demand. Organizational culture includes, first of all, three main elements: the mission of the organization, the basic goals of the organization, the code of conduct [12]. However, it is worth noting that these elements do not completely explain the essence of organizational culture, because it is worth taking into account the rules, service rituals, traditions of the entire organization and even the status of an individual employee. After analyzing a number of literature, it is worth noting that the development of organizational culture is an important management resource because through skillful definition of functions, motivation, development of relationships between employees, coordination of interests, involvement of employees in the development of common goals and with the help of special methods there is an opportunity to develop an organizational culture, the range of interests of employees is most focused on the goals of the organization. It is also important that these norms of behaviour are shared by the leaders of the organization, and are presented in the organization's code and the main documents of its functioning. It is advisable to recommend creating a document in organizations, which can be called the «Code of Organizational Culture,» to create a working group that should systematically and constantly deal with the formation, evaluation, development and management of the culture of the institution [13]. It should be noted that measures for the development of organizational culture are proposed to be developed and implemented systematically and all members of the organization should be involved in order to form a single holistic image of the organizational culture of the enterprise.
To maintain organizational culture, it is necessary to take into account the determining role of factors:	psychological (selection of employees who are compatible with the organizational culture and value system of the institution;

	organizational (cultural adaptation that will create an organizational culture);

	professional (each employee must be a professional in their direction, because this will depend on the activities of the organization);

	social (management should become a model of morality and ethics for the entire workforce);

	demographic (age characteristics of all team members, which in the future will protect critical moments of various value and life guidelines).





Organizational culture management should be based on a systematic approach and cover all internal processes, defining goals and development strategies [14]. Thus, the implementation of measures to change and support the development of organizational culture will form and maintain an effective and strong organizational culture in the enterprise.

5 Conclusions
So, it is worth emphasizing the importance of team interaction in solving the problems of the organization in conditions of economic instability. The importance of decision-making in terms of various innovations in the organization, through the development of technology, marketing strategies, human resources. In this context, when forming managerial competence, it should be understood that the common values, priorities and beliefs are first conveyed by the leader, and over time, they are transformed into collective values that can be distinguished into the main skills that are formed during the management of organizational culture:	collaboration and teamwork, which manifests itself in the ability to work together to achieve common goals;

	adaptability to change, the importance of being flexible and able to respond quickly to changes in the economic environment and market conditions;

	ethics and corporate responsibility, manifested in a high level of ethics and responsibility, taking into account not only the financial results of their actions, but also social and environmental ones;

	ability to learn and develop, manifested in the desired and opportunities to learn and develop the necessary skills.
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Abstract
The purpose of this research is to discover several variables that influence purchase intention of local men’s skincare in Indonesia. Despite the trend and potential for men's skincare consumption being quite promising, interest in purchasing local men's skincare brands is still low, in contrast to interest in purchasing local brands for women's skincare products. A total sample of 200 respondents in Indonesia was obtained based on non-probability sampling using a purposive sampling technique. Structural Equation Modeling (SEM) used for the analysis technique. The results indicate that Entertainment, Interaction, Customization, and WOM have a significant positive influence on the brand image which also has a significant positive influence on Purchase Intention. Nevertheless, only Trendness that does not show a significant influence on Brand Image.
Keywords
EntertainmentInteractionTrendnessCustomizationWOMBrand imagePurchase intentionSkincare
1 Introduction
Skin is one aspect that requires intensive care, known as skin care. Skin care is a necessity to protect and maintain healthy skin, required by both women and men from adolescence to adulthood. Apart from maintaining and protecting the skin to keep it healthy, skin care is intended to boost a person's self-confidence because the skin is part of the appearance that is visible directly to other people. As public awareness of skin care increases, the choice of skin care products is increasingly based on more selective information to prevent product misuse or inappropriateness due to lack of knowledge about the product's benefits. Therefore, currently many new skincare brands are emerging with various benefits on offer, which create an intense competition in the industry.
Every company must develop a strategy to be able to compete and be far superior to its competitors by being at the forefront to meet consumers needs for skincare. Consumers’ needs and desires will be their reference in choosing a product. A product has a brand that relies on the image associated with it. Imaging a product brand with particular things that consumers relate to can be a great strategy to attract them [1]. The image of a brand contains a set of consumer sentiments, thoughts and points of view towards a certain brand [2].
The rapid growth of the cosmetics industry, especially skincare, in Indonesia has most companies strive hard to provide the best products to attract customers. Therefore, the company is expected to create a unique and positive image. Although overall, 87% of Indonesian consumers tend to buy local products compared to global products [3], turns out this is not largely applied to mens’ skincare market.
As many as 94% of male respondents agreed that caring for their face using skincare products is an investment in getting healthy skin. This shows that the market segment's interest in men's skincare products is quite large and potential [4]. However, interest in purchasing local men's skincare brands is still low, it is in contrast with women's skincare products whose consumers have great interest in local brands. While the trend of men’s skincare products is rising, the interest in purchasing the local brands is ironically exacerbated by foreign products which sell better. Whereas Indonesian consumers tend to trust local products more, the men's skincare market is still dominated by foreign brands. Thus far, men's skincare has been concentrated in the hands of well-known brands such as Ponds and The Body Shop, both are non-domestic companies. This can be illustrated in sales, Pond's Men has revenues of IDR 800 million, while The Body Shop will reach IDR 500 million in 2022 [5].
Due to the tight competition between local and global brands in the skincare industry, marketers are challenged to use brand image to rise customers’purchase intention. They can talk to consumers more effectively if they are able to understand each step in the consumer decision-making process [6]. The application of social media can help that process since social media can potentially enhances the intention of making a purchase. Moreover, the popularity of social media adoption for online retail activity is inevitable [7].
Based on the introduction explained previously, it shows that although there is a preference for local products, there is still a practical research gap that re-quires investigation of the specific factors that influence consumers’ purchase intentions towards local men's skin care products.

2 Research Methodology
In this study, Entertainment, Interaction, Trendness, Customization, and WOM are the independent (latent) variables, while the dependent variable is Purchase Intention, and the intervening variable is a Brand Image which acts as a moderating factor. The model used in this research adopts a modified framework from Moslehpour et al. [8]. This study aims to investigate the intermediary role of brand image in explaining the causal relationship between Entertainment, Interaction, Trendness, Customization, WOM, and purchase intention as shown in the Fig. 1:[image: ]
Fig. 1Theoretical framework

	1.
Ha1: Entertainment significantly influenced Brand Image in a positive way.

 

	2.
Ha2: Interaction significantly influenced Brand Image in a positive way.

 

	3.
Ha3: Trendness significantly influenced Brand Image in a positive way.

 

	4.
Ha4: Customization significantly influenced Brand Image in a positive way.

 

	5.
Ha5: WOM significantly influenced Brand Image in a positive way.

 

	6.
Ha6: Brand Image significantly influenced Purchase Intention in a positive way.

 





The variables are measured using a Likert scale, generating scores ranging from 1 to 5, because five points scale is easier and clearer options to map respondents’ choices [9]. The study employs a saturated sample, also known as a census, where all population members are included as samples. This research uses a quantitative approach with descriptive methods, and cross-sectional techniques [10].
Partial Least Squares Structural Equation Modeling (PLS-SEM) is applied for data analysis, since it is popular for estimating path models based on the relationships between constructs, typically identifying key factors and sources of competitive advantage for essential target constructs, one of which is behavioral intention. PLS-SEM consists of the measurement/outer model and the structural/inner model [11].

3 Findings and Discussion
A total of 200 respondents provided responses to the survey. The survey found that 101 respondents used Kahf, 38 respondents used Avoskin, 30 respondents used MS Glow, 10 respondents used Haum, 5 respondents used Skingame, and 16 respondents used other local brands.
3.1 The Measurement/Outer Model
Each indication of this research must be valid and reliable. This is confirmed by performing the validity and reliability test. In order to assess the validity, Average Variance Extracted (AVE) values were observed. Meanwhile, in order to assess the reliability, the Composite Reliability (CR) values were observed. The AVE and CR values resulted in this study were shown in the Table 1.Table 1AVE and loading factor


	Variable
	Item
	AVE
	Loading factor
	Notes

	Entertainment
	ENT1
	0,669
	0,854
	VALID

	ENT2
	0,837
	VALID

	ENT3
	0,766
	VALID

	ENT4
	0,813
	VALID

	Interaction
	INT1
	0,709
	0,803
	VALID

	INT2
	0,893
	VALID

	INT3
	0,867
	VALID

	INT4
	0,801
	VALID

	Trendiness
	TRD1
	0,832
	0,895
	VALID

	TRD2
	0,930
	VALID

	Customization
	CUS1
	0,669
	0,774
	VALID

	CUS2
	0,826
	VALID

	CUS3
	0,812
	VALID

	CUS4
	0,859
	VALID

	WOM
	WOM1
	0,821
	0,923
	VALID

	WOM2
	0,889
	VALID

	Brand image
	BI1
	0,661
	0,805
	VALID

	BI2
	0,861
	VALID

	BI3
	0,818
	VALID

	BI4
	0,766
	VALID

	Purchase intention
	PI1
	0,646
	0,802
	VALID

	PI2
	0,861
	VALID

	PI3
	0,731
	VALID

	PI4
	0,816
	VALID




All loading factor values for each indicator exceed 0.7, while the overall Average Variance Extracted (AVE) values surpass 0.50. It shows that all variable indicators fulfill the rule of thumb for loading factor and AVE for convergent validity.

3.2 The Structural/Inner Model
Several components become criteria for assessing the structural model (inner model), including the R-square, Q- square, and Path Coefficient.
R-Square Test. The range of R-Square values is divided into three, namely 0.75 (strong), 0.50 (moderate), and 0.25 (weak). According to R-Square Testing, Brand Image has an R-square of 0.570 and an adjusted R-square of 0.559, falling into the moderate category. This indicates that Entertainment, Interaction, Trendness, Customization, and WOM collectively account for 55.9% of the impact on Brand Image, with the remaining 44.1% attributed to other factors. According to R-Square Testing, the Purchase Intention has an R-square of 0.121 and an adjusted R-square of 0.116, falling into the weak category. This indicates that Brand Image collectively account for 11.6% of the impact on Purchase Intention, with the remaining 88.4% attributed to other factors.
Q-Square Test. Q-square measures how accurate the PLS-SEM model can predict endogenous latent variables. Based on Q-Square Testing, the Q-square value of the Brand Image variable is 0.368 or 36.8%, and Purchase Intention is 0.074 or 7.4%. This indicates that the construct has relevant prediction results or has good observational value because the Q-square predictive relevance is more than 0.
Path Coefficient. The path coefficient value in structural testing serves to show the positive or negative direction of the variables in hypothesis testing. The numbers 0 to −1 have a negative direction while the numbers 0 to 1 have a positive direction. Based on the Table 2, path coefficient is analysed on Entertainment, Intention, Trendness, Customization, WOM to Brand Image, meanwhile Brand Image to Purchase Intention.Table 2The bootstrapping results


	Path
	Path coefficient
	T statistics
	P value
	Notes

	BI−> PI
	0,348
	5,137
	0,000
	Accepted

	CUS−> BI
	0,535
	8,577
	0,000
	Accepted

	ENT−> BI
	0,121
	2,250
	0,025
	Accepted

	INT−> BI
	0,166
	2,556
	0,011
	Accepted

	TRD−> BI
	−0,162
	3,218
	0,001
	Accepted

	WOM−> BI
	0,138
	2,442
	0,015
	Accepted




The results of the path coefficient, t-statistic, and p-value were obtained from carrying out the bootstrapping process as shown in Table 2 and can be explained as follows:	1.
Testing H1, Brand Image significantly influenced Purchase Intention in a positive way.

 

	2.
Testing H2, Customization significantly influenced Brand Image in a positive way.

 

	3.
Testing H3, Entertainment significantly influenced Brand Image in a positive way.

 

	4.
Testing H4, Interaction significantly influenced Brand Image in a positive way.

 

	5.
Testing H5, Trendness significantly influenced Brand Image in a positive way.

 

	6.
Testing H6, WOM significantly influenced Brand Image in a positive way.

 





Finally, it is confirmed that the brand image significantly influenced the purchase intention in a positive way.


4 Conclusion
The conclusions can be drawn based on previous results and discussions are as follows:	1.
Brand Image significantly influenced Purchase Intention in a positive way, so that the higher the Brand Image, the higher Purchase Intention.

 

	2.
Customization significantly influenced Brand Image in a positive way, so that the higher the Customization, the higher Purchase Intention.

 

	3.
Entertainment significantly influenced Brand Image in a positive way, so that the higher the Entertainment, the higher Brand Image.

 

	4.
Interaction significantly influenced Brand Image in a positive way, so that the higher the Interaction, the higher Brand Image.

 

	5.
Trendness significantly influenced Brand Image in a positive way, so that the higher the Trendness, the lower Brand Image.

 

	6.
Word of Mouth (WOM) significantly influenced Brand Image in a positive way, so that the higher the WOM, the higher Brand Image.
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Abstract
This article examines the importance of the European integration process, namely the tools for optimizing the flow processes of modern organizations. We determined that special attention should be paid to logistical management, which plays a key role in the processes of optimization of logistics processes for enterprises. The relevance of the theme of the joint venture is due to the need to introduce advanced logistical technologies and practices to ensure competitiveness at the international level. Modern approaches to logistics, which are considered by such overseas researchers as Martin Christopher, John Gattorn, Douglas Lambert and Christopher Tanksley, emphasize the importance of its integration into the overall strategy of the company and the adaptability of logistics systems to changes in market conditions. However, trends and conditions of doing business require additional tests of theoretical approaches to increasing the effectiveness of conducting business and the introduction of new innovative methods in practice. Therefore, the purpose of this article is to study, analyze and determine the role of logistical management in optimizing the flow processes of modern domestic organizations in the conditions of European integration, to conduct an assessment of the impact of euro-integration processes on the logistics activities of organizations, as well as to identify the main problems and directions of optimization of logistics flows, taking into account the requirements of the European market. The main thing is to develop recommendations for improving logistical processes in the context of integration into the European Economic Area.
Keywords
ManagementLogisticsProcess optimizationLogistical managementFlow processesEuro integration
1 Introduction
Today logistics is an integral part of the success of any business. In view of increasing globalization and integration into the European economic space, enterprises face the challenges of the need to improve the efficiency of their logistics systems. Historically, logistics has focused on the basic aspects of transportation and storage, but a modern approach to these processes requires integrated management of the entire supply chain, from the procurement of raw materials to the delivery of finished products to the end consumer. Competitiveness of enterprises is a key condition of survival and further development in conditions of tough market economy. Ensuring an effective level of competitiveness is achieved by various methods, techniques of organizational, technological and technical nature. In the list of effective methods and techniques the leading place is occupied by logistics, as a progressive direction of business [1].
The need to study and use logistical management is due to constant changes in market conditions and increasing competition. Ukrainian enterprises seeking to successfully integrate into European markets must adapt their logistics processes to new requirements, including speed, reliability, cost reduction and improved customer service quality. Implementation of advanced logistics technologies and practices will help to these goals and ensure the sustainable development of enterprises in the long term.
Thus, the study of logistical management as a tool for optimizing flow processes in modern organizations in the context of European integration is extremely relevant and important for ensuring the competitiveness of Ukrainian enterprises in international markets.

2 The Literature Review
Martin Christopher [2] in his work «Logistics and Supply Chain Managemen» notes that the real competition is not between companies, but between supply chains. The author also emphasizes that the competitive advantage will increasingly result from the effective management of supply chain capabilities. John Gutter [3] in his book “Dynamic Supply Chains: Delivering Value Through People” emphasizes the importance of dynamic supply chains that can quickly adapt to changing market conditions and customer requirements.
In «Supply Chain Management: Processes, Partnerships, Performance», Douglas Lambert emphasizes the need to integrate key business processes from end-user to initial suppliers to create added value for customers and other stakeholders. Christopher Tanksley [4] («Robust Strategies for Mitigating Supply Chain Disruptions») emphasizes the importance of developing robust strategies that include flexibility, surplus and real-time information sharing to ensure uninterrupted supply even in volatile environments.
It is also worth noting the contribution of the research of this topic and domestic scientists. Thus, Semenyuk [5] in his work «Optimization of logistical processes in the context of euro-integration» noted that «Optimization of logistics processes under the conditions of euro integration requires deep integration of information technologies to ensure transparency and efficiency at all stages of the supply chain». Then as Vasylenko [6] rejected that «Innovation in the field of logistics is a key factor for increasing the competitiveness of Ukrainian enterprises in the European market, ensuring speed and reliability of deliveries». According to Koval [7]. In order to successfully integrate into European supply chains, Ukrainian enterprises need to implement best logistics practices, which include inventory management, transportation and interaction with partners. Meanwhile, Melnik, [8] emphasizes that the construction of adaptive and flexible logistics systems is critical to ensuring the stability and reliability of supplies in an unstable market environment.
The works of domestic and foreign scientists help to understand how to optimize logistical processes and increase the competitiveness of enterprises in modern conditions of European integration. Their research has made a significant contribution to the development of the theory and practice of logistical management, which is an important factor for the organization and conduct of further research.

3 Materials and Methods
Today the theory of logistics is built mainly in combination with the deductive approach, which solves primarily the task of description, as well as ordering the practice of organization and optimization of information, financial, material, service flows and a whole set of various flow processes. Implementation of best logistical practices and integrated approaches to supply chain management is necessary for improving the efficiency and competitiveness of Ukrainian enterprises in the context of European integration.
Today, the well-known value-creation chain is not only a methodological concept, but also a practical tool for analyzing interdependent types of enterprise activities in order to identify sources of competitive advantages in conditions of increased competition in the market. Logistics processes are fully integrated into the product value chain and have a significant impact on all other subsystems. The choice of a European course has become a strategic direction for the geopolitical development of Ukraine, both for state authorities and for society. Questions of the terms of accession, forms and tactics of implementation of European integration remain debatable at the moment. But despite all this, by 2022, Ukraine is closer than ever to joining the European Community. Obtained candidate status for accession to the European Union gave the green light not only to potential investors from around the world, but also a push to the government, business and people to implement reforms. «Ukraine is continuing pro-European reforms, adopting important European integration laws, deepening cooperation with Brussels in various directions. In general, there are grounds to speak of noticeable progress, significant achievements and shifts on the European path» [9].
Currently there is active work in the direction of changes in the legislation in accordance with the requirements of the EU, there are deep integration processes of business to the needs of the European Union market, etc. These processes are extremely important for the effective development of the economy, especially for the modern economy in Ukraine, which needs not only decisions on further growth, but radical changes and innovative directions for the recovery of the war-torn economy.
Export and import operations play a key role in the economy of Ukraine, affecting its overall development and stability. Particular attention should be paid to trade with the European Union, as it is one of the largest trading partners of Ukraine (Table 1). From the volume and structure of export and import operations depends both the development of individual industries and the economy of the country as a whole.Table 1Comparative characteristics of exports and imports of goods to the EU and other countries of the world


	Year
	Exports to the EU (billions of US dollars)
	Imports from the EU (billions of US dollars)
	Exports to all markets (billions of US dollars)
	Imports from all markets (billions of US dollars)
	Proportion of exports to the EU to total exports, %
	Proportion of EU imports to total imports, %

	2015
	13,5
	15,2
	38,1
	37,5
	35,43
	40,53

	2016
	14,1
	16
	36,4
	39,3
	38,74
	40,71

	2017
	16,5
	18,2
	43,3
	49,6
	38,11
	36,69

	2018
	18
	20,3
	47,3
	56,5
	38,05
	35,93

	2019
	19,2
	22,1
	50,1
	60
	38,32
	36,83

	2020
	20,1
	20,5
	49,2
	54,3
	40,85
	37,75

	2021
	22,5
	23
	63,2
	64,3
	35,60
	35,77

	2022
	20
	21
	57,5
	61
	34,78
	34,43

	2023
	21,5
	22,7
	60
	63,5
	35,83
	35,75


Source Developed by the authors on the basis of data of state statistics of Ukraine [10]



From the table it can be seen that about 40% of all exports go to the countries of the European Union, and in 2022–2023, when the economy of Ukraine functions in the conditions of war, this figure remains at the level of 2021. As for imports, the situation is similar–the share of imports from EU countries in 2022–2023 is about 35% of total imports and corresponds to the level of the previous year. This situation indicates that the domestic economy is largely dependent on trade transactions with EU countries.
At the same time, the growth of exports contributes to the increase of foreign exchange revenues to the country, which positively affects the balance of payments and strengthening of the national currency. At the same time, imports provide an opportunity to provide the domestic market with essential goods and services that are not produced in the country or are produced not in sufficient quantities. However, a significant deficit in the foreign trade balance can have negative consequences for the economy.
Despite such indicators, European integration requires Ukrainian companies to introduce modern methods and tools of logistical management to improve their efficiency and competitiveness. It is logistical management is a key element of the successful functioning of any enterprise. And for Ukrainian companies this aspect is of particular importance due to the specifics of the national market and the geopolitical situation.
«Logistics management is a key tool for optimizing the flow processes of modern organizations. In the context of European integration, the introduction of advanced logistical methods and technologies allows enterprises to increase efficiency, reduce costs and improve customer service. The use of ERP systems, TMS, WMS, as well as RFID and IoT technologies, contributes to the integration and automation of all business processes, which is critical to achieving competitiveness in the European market»–wrote Martin Christopher in his work «Logistics and Supply Chain Management» [11].
By analyzing modern means of logistical management and based on the experience of previous studies, it is possible to distinguish several aspects that contribute to increasing the efficiency of the work of organizations in the context of European integration and should be implemented:	1.
Management information systems–the use of ERP-systems (SAP, Oracle) allows to integrate all processes of the organization, providing a unified information base and automation of business processes. ERP systems help in resource management, stock tracking and financial control, which is critical in the dynamic European economy.

 

	2.
RFID and IoT technologies–the introduction of radio frequency identification (RFID) and the Internet of Things (IoT) enables accurate accounting and monitoring of goods in real time. This helps reduce the risk of losses and improve the efficiency of inventory management.

 

	3.
Transport Management Systems (TMS)–TMS systems optimize transport routes, reduce transport costs and improve customer service. They also provide effective planning, execution and monitoring of transport operations, which is important for timely delivery of goods.

 

	4.
Warehouse Management Systems (WMS)–automate warehouse operations, optimize the placement of goods and reduce processing time. This increases the accuracy and speed of order execution, which is critical for meeting customer needs.

 

	5.
Big Data Analytics–Using analytics to predict demand, optimize stocks and make data-based decisions helps companies respond faster to market changes and increase their competitiveness. Big data analysis allows us to identify trends and patterns that traditional methods cannot provide.

 

	6.
Green Logistics–implementing environmental practices, such as using energy-efficient vehicles and reducing carbon emissions, meets European sustainability standards. Green logistics helps not only preserve the environment, but also reduce energy costs and enhance corporate social responsibility.

 





In the context of European integration, such methods and tools allow Ukrainian companies to meet European standards and integrate more effectively into the European market (Table 2).Table 2Comparative characterization of average economic performance of companies that used logistical management as a tool for optimization of flow processes and those that work according to standard management methods


	Indicator
	Companies using logistics management
	Companies that did not use logistics management

	Growth of revenue operating
	 + 5% per year
	 +5% per year

	Costs
	Decrease in 10%
	Growth in 5%

	Order processing time
	Reduction of 20%
	Unchanged or slightly shortened(to 5%)

	Customer satisfaction level
	90%
	70%

	Return on investment (ROI)
	25%
	10%

	Stock volume
	Decrease in 15%
	Growth in 10%

	Carbon emissions
	Decrease in 12%
	Unchanged or slightly shortened(to 2%)


Source Compiled by the authors based on [2]



Examples of Ukrainian companies that successfully apply tools of logistical management in conditions of euro integration are large enterprises that are ready to manifest various negative crisis phenomena. It is optimization solutions and financial possibilities that enable them to such results.
Rozetka is one of the largest Ukrainian e-commerce companies, which actively invests in improving logistical processes to ensure a high level of service to its customers. One of the key initiatives in this direction has been the introduction of a system of warehouse management (Warehouse Management System, WMS). The following problems were observed before the implementation of WMS in Rozetka:	1.
High error rate in order processing due to manual approach.

 

	2.
Low order processing speed, leading to delays in delivery.

 

	3.
High staff costs due to the need for manual accounting of goods.

 





The aim of the introduction of WMS was to automate warehouse operations to reduce costs and increase the accuracy and speed of order processing.
The implementation of WMS in Rozetka significantly improved the company's warehouse operations, which allowed to reduce costs, increase the accuracy and speed of order processing, as well as improve customer satisfaction. Automation of processes and integration of modern technologies into the logistics system have become key factors of the company’s success in the e-commerce market.
ATB company uses Transport Management Systems (TMS) to optimize delivery routes, which reduces transport costs and improves shop service. Before the introduction of TMS the company had the following problems:	1.
Inoptimal delivery routes, which led to increased fuel costs and transport depreciation.

 

	2.
Low efficiency of load distribution between vehicles.

 

	3.
Lack of systemic approach to monitoring and analysis of logistical operations.

 





The introduction of TMS in ATB has significantly reduced transport costs, optimized delivery routes, increased vehicle efficiency and improved shop service. As a result, transport costs decreased from UAH 7 million to UAH 5 million per month, the distance of routes was reduced from 150 to 120 km, and the number of deliveries performed on time increased from 85 to 95%. The vehicle loading rate increased from 70 to 90%, reducing the total number of flights from 1,000 to 800 flights per month (Fig. 1).[image: ]
Fig. 1Comparative characterization of ATB's economic performance before and after the implementation of logistics management.
Source Compiled by the authors based on [13, 14]



Fozzy Group uses Big Data Analytics to predict demand and optimize stocks, increasing the efficiency of logistics processes. Prior to the introduction of big data analytics, the Fozzy Group had problems such as uneven distribution of stocks in stores, which led to a deficit of some goods and surpluses, high costs of storing goods in warehouses, insufficient accuracy of demand forecasting, which affected customer satisfaction.
The introduction of big data analytics in Fozzy Group has significantly improved the logistics processes of the company. Thus, the accuracy of forecasting demand has increased from 70 to 90%, the level of deficit of goods has decreased from 15 to 5%, level of excess stocks has been reduced from 20 to 8%. The cost of storage of goods decreased from UAH 12 million to UAH 8 million per month. reduce the cost of storage of goods, increase the accuracy of demand forecasting and the level of customer service (Fig. 2).[image: ]
Fig. 2Comparative characteristics of the economic performance of fozzy group before the implementation of logistics management and after.
Source Data grouped by the author on the basis of sources [15, 16]



Epicenter is one of the largest retailers in Ukraine, is actively implementing the principles of green logistics, which includes the use of energy-efficient transport and other environmental practices to reduce environmental impact. Implementing such practices helps not only reduce the company’s carbon footprint, but also improve the efficiency of logistics operations.
Before the introduction of green logistics, the following problems were observed in the Epicenter:	1.
High levels of CO2 emissions from vehicles.

 

	2.
Significant fuel consumption by vehicles.

 

	3.
Absence of a systemic approach to reducing environmental impact.

 





This graph (Fig. 3) clearly demonstrates the effectiveness of the implementation of green logistics in Epicenter, which led to a reduction in CO2 emissions from 20,000 tons to 14,000 tons per year, fuel consumption dropped from 500,000 to 350,000 L per month, and costs decreased from UAH 10 million to UAH 7 million per month. The number of energy-efficient vehicles has increased from 10 to 50% of the total number of vehicles. The above examples show how Ukrainian companies already today successfully use modern tools of logistical management to increase efficiency and competitiveness in the context of European integration, moreover, in the conditions of the state of war in Ukraine.[image: ]
Fig. 3Comparative characterization of economic indicators of epicenter company before the introduction of logistical management and after.
Source Compiled by the authors based on [17, 18]




4 Discussion
The problems of implementation of logistical management presented in the article and the examples of its successful application in practice show the importance of this process for domestic enterprises in the context of European integration processes and crisis phenomena in the Ukrainian economy. It should be noted that in the process of conducting the study we have come to the conclusion that logistical management for the optimization of flow processes is introduced only by units, because domestic companies face common difficulties on the path of European integration processes such as:	Insufficient level of technological integration and automation of logistic processes. Many Ukrainian enterprises do not have access to modern technologies, such as ERP systems, RFID and IoT, which limits their ability to automate and integrate business processes, leading to increased costs and reduced efficiency. The lack of technological integration also makes it difficult to manage inventories and monitor transport operations in real time.

	High logistics costs due to inefficient inventory management and transportation. Unoptimized transport routes, lack of automated inventory management and obsolete warehouse systems lead to significant logistics costs, making Ukrainian enterprises less competitive in international markets.

	Imperfection of infrastructure, leading to delays and failures in deliveries. Weak transport infrastructure, including roads, railways and maritime ports, significantly complicates logistical operations. Imperfect infrastructure causes delays and failures in deliveries, which adversely affects performance and customer satisfaction.

	Lack of flexibility and adaptability of logistics systems to changes in market conditions.





Ukrainian enterprises are often unable to adapt quickly to changes in market conditions due to the inflexibility of logistical systems, which makes it difficult to respond quickly to the changes in demand and supply, which leads to loss of market opportunities and reduced competitiveness.
To overcome such problems and improve logistical processes, coordinated actions from the state and business are needed. First of all, it is worth highlighting:	Investment in infrastructure. The restoration and development of transport infrastructure, including roads, railways and maritime ports, will reduce transport costs and delays in deliveries. This will also increase the bandwidth and efficiency of logistics chains. The creation of modern logistics centres with warehouses and transport hubs will help improve the storage and distribution of goods, while reducing logistics costs.

	Increase the level of technological integration. The use of ERP-systems, such as SAP or Oracle, allows you to integrate all enterprise processes into a single information system, which provides automation and improves management efficiency. The introduction of RFID and IoT enables accurate accounting and monitoring of goods in real time, which contributes to reducing losses and increasing the accuracy of inventory management.

	Automation of logistics processes. The Transport Management System (TMS) helps optimize transport routes, which reduces transport costs and improves customer service. Warehouse Management Systems (WMS) automate warehouse operations, reduce order processing time and improve order execution accuracy.

	Development of flexible control systems. Using big data enables enterprises to predict demand and optimize stocks, which helps respond quickly to changing market conditions and increases competitiveness. And the use of energy-efficient vehicles and reducing carbon emissions meets European sustainability standards and contributes to the improvement of the environmental situation.





Logistical concepts, systems and technologies make it possible to optimize the corporate resources (material, financial, labor) that are related to the management of material and associated flows. Search for opportunities for effective long-term functioning, increasing market value, economic potential of the railway corporation, especially in the period of active reform, determines the need to focus management on the use of logistical approaches [19].

5 Conclusions
Thus, the implementation of logistical management is critical for increasing the efficiency and competitiveness of modern organizations, especially in the context of European integration. Companies that use advanced logistical methods and technologies receive significant advantages in the form of cost reduction, increased revenue and improved customer service, which is demonstrated by practical results of large domestic companies shown in our studies.
All these examples (Tables 2 and 3, Figs. 1, 2, and 3) emphasize the importance of implementing modern logistical solutions to ensure sustainable development of companies both in the whole and on the path of youth integration. The use of advanced technologies such as WMS, TMS, big data analytics and green logistics enables companies to: reduce operating costs, increase the efficiency of logistics processes, improve the quality of customer service, have a positive impact on the environment.Table 3Comparative characteristics of Rozetka’s economic performance before and after the implementation of logistics management


	Indicator
	Before implementation
	After implementation

	Error level in order processing
	3.5%
	0.8%

	Medium order processing time
	6 h
	2 h

	Expenditure on staff
	500,000 UAH/month
	300,000 UAH/month

	Inventory accuracy
	85%
	98%

	Number of customer complaints
	High
	Decreased to 60%


Source Compiled by the authors based on [12]



In modern conditions of euro integration and increasing competition, these aspects become crucial for ensuring the competitiveness and long-term success of companies on the market, expansion of the sales market, increase in sales, increase of business capitalization. Implementation of logistical management in the context of European integration is not only a necessary step, but also a strategic tool for achieving high business results. That is why our research is extremely relevant and important for understanding the importance of implementing logistical management in order to optimize the flow processes of modern enterprises and organizations. This topic requires further research, which will include the following questions:	1.
Analysis of the impact of digital transformation on logistical processes, including the study of the effect of digital technologies on the efficiency and competitiveness of enterprises.

 

	2.
Evaluation of the effectiveness of the integration of logistics systems: conducting a detailed study on how integrating different logistic systems (e.g. transport, warehouse, inventory management) can improve the overall efficiency of the organization.

 

	3.
Impact of infrastructure changes on logistical processes: research on improvement of transport infrastructure and the impact on logistics operations and economic development of regions.

 

	4.
Development of models of flexible logistics systems: exploration of the possibility of creating and implementing flexible Logistics systems that quickly adapt to changes in market conditions and consumer needs.

 





In general, further research in the field of logistics management can help enterprises effectively use modern technologies and strategies to increase competitiveness and successful integration into the European Economic Area.
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Abstract
The implementation of stable micro-EHL lubrication of friction bearing assemblies according to the results of mathematical modeling are achieved due to the increase in the thickness of the lubricating layer according to its distribution in the central and minimum contact zones, taking into account the change in the ellipticity of the contact shape under the dominant influence of the rolling speed and dynamic viscosity of the lubricant. Empirical equations were established based on the results of modeling of the estimation of the minimum thickness hmin at the exit from the contact and the thickness of the lubricating layer in the central micro-EHL zone of the contact h0, as a function of dimensionless variable parameters: speed U, load W, materials G and the ellipticity parameter k, which are recorded in dimensional coordinates (μm) in the form:
[image: $${\text{h}}_{\text{min}}=3.37\cdot {\text{U}}^{0.67}\cdot {\text{W}}^{-0.076}\cdot {\text{G}}^{0.48}\cdot \left(1-{\text{e}}^{-0.59\text{k}}\right)\cdot {\text{R}}_{\text{x}};$$]
[image: $${\text{h}}_{0}=2.43\cdot {\text{U}}^{0.66}\cdot {\text{W}}^{-0.059}\cdot {\text{G}}^{0.55}\cdot \left(1-\text{0,65}\cdot {\text{e}}^{-0.49\text{k}}\right)\cdot {\text{R}}_{\text{x}},$$]
made taking into account the change in the type of lubricant and the ellipticity of the contact shape.
Keywords
Stable micro-EGD contactBearingsFriction nodesElliptical contact shapeMathematical modeling
1 Introduction
Prospects for the development of modern mechanical engineering and infrastructure in developed countries are closely related to economic issues, in particular, the profitability of operating certain machines and mechanisms. Economic issues, in turn, are closely related to the appropriate provision of operational reliability of these machines and mechanisms, and, ultimately, they are determined by a whole complex of design, engineering and operational studies, which, in general, determine the cost-effectiveness of using machines and mechanisms.
One of the ways to improve the technical and economic indicators of machines and mechanisms is to increase the lubrication efficiency and wear resistance of friction nodes. Many works of domestic and foreign scientists who made a significant contribution to the formation of an understanding of complex mechano-physico-chemical processes that occur in the microscopic volume of the friction contact zone are devoted to this issue.

2 Literature Review
The durability of friction nodes depends on the mode of lubrication of its contact surfaces. To ensure the reliable operation of friction bearing assemblies, Hersey and Striebeck [1] proposed a diagram of the change in the lubrication process in a rolling bearing, which is shown in Fig. 1, which determines the dependence of the friction coefficient f on the Sommerfeld number η·ω/pm, which characterizes the operating mode of the bearing in conditions of liquid (zone 3), mixed (zone 2) and marginal (zone 1) lubrication. The diagram also allows you to determine the appropriate values of dynamic viscosity η, rotor rotation speed ɷ and specific load pm of the designed bearings.[image: ]
Fig. 1Hersey-striebeck diagram: Lubrication zones: 1–marginal; 2–mixed; 3–liquid.
Source Author's development



During liquid lubrication, the surfaces of the shaft and bearing are separated by a solid lubricant a layer; there is no direct friction between the metal surfaces of the shaft and the bearing. The coefficient of friction during liquid lubrication is insignificant and is 0.005–0.0005, the costs of friction and heat generation in the bearing are small. In this case, wear of metal surfaces practically does not occur, therefore, liquid lubrication is the most favorable for the operation of the bearing [2].
The coefficient of friction f reaches a minimum at the moment when the lubricating layer shields the roughness of the contact surfaces. A new lubrication mode is established-elastohydrodynamic (EHL), which is characterized by the optimal thickness of the lubricating layer from the point of view of minimum costs for overcoming viscous friction forces and minimum friction and wear of metal surfaces.
The current state of EHL lubrication shows that the process of formation of the EHL lubricating layer has been studied quite well, and the thicknesses of such layers can be calculated with great accuracy. At this time, research is being conducted on certain issues of elastohydrodynamics and the search for an explanation of the discrepancies between theory and experiment. Considerable attention is paid to the application of the principles of elastohydrodynamics to establish the most favorable conditions for the operation of machine elements. However, in practice, working conditions are often far from ideal, which are assumed in most theoretical and experimental studies. An important practical factor is often ignored, namely the supply and distribution of oil within the contact area.
In order to increase the wear resistance and effectiveness of lubrication, an effective means is to establish limits and transition from liquid lubrication (EHL lubrication conditions) to a mixed lubrication regime. The corresponding mode will be characterized by the micro-EHL lubrication mode, in which the thickness of the lubricating layer will be practically dimensional with the heights of the micro-uniformities of the metal surfaces [3].
In non-stationary friction conditions, in the “stop-and-go” mode, the transition from liquid to mixed lubrication and vice versa is an inevitable process that depends on the timely and regular supply of lubricant to the contact zone. Timely and regular supply of lubricant to the contact zone is very difficult to implement in practice. In this regard, the issue of implementing stable micro-EHL lubrication is considered using a comprehensive approach to increase lubrication efficiency and wear resistance of friction pairs.
Lubricating fasting regime [4], which often exists in practice, but is not always foreseen in theory, can affect the thickness of the lubricating layer–the main characteristic of the EHL lubrication regime, which determines the lubricating capacity of lubricating layers and the wear resistance of friction surfaces.
The problem is that the existing calculations for estimating the thickness of the lubricating layer are based on solving the Hertz's contact problem, in which the shape of the contact and the thickness distribution in the corresponding contact zone are calculated, not measured. However, in real lubricated non-conforming friction units operating under extreme operating conditions, the actual measured contact form with the distribution of the thickness of the lubricating layer in the contact zone under all equal friction conditions significantly differ from the calculated values.
Thus, the corresponding calculations of the Hertz problem based on the calculated data can significantly distort the results, for example, for conditions of lubrication starvation with mixed lubrication, when the thickness distribution (Fig. 2a) in the actual contact zone is significantly different from the thickness distribution (Fig. 2b) in the conditions of stable micro-EHL lubrication.[image: ]
Fig. 2a and b A sample of microinterferograms of the distribution of the thickness of the lubricating layer and the shape of the elliptical contact in conditions of lubrication starvation a and stable micro-EHL lubrication b at a rolling speed of V = 0.5 m/s.
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Today, the real actual shape of the contact with the corresponding distribution of the thickness of the lubricating layer can be measured only by the method of optical interferometry.

3 Research Methodology
Investigating the object as an element of the system, the main tribotechnical characteristics of the elliptical contact of the friction bearing nodes were highlighted–the minimum thickness of the lubricating layer (Hmin) and the thickness of the lubricating layer in the central area of contact (H0), recorded as dimensionless quantities that can be generalized as functions of changes in four dimensionless parameters of speed (U), load (W), material properties (G) and the shape of the contact (k is the ellipticity parameter), respectively.
The main tribotechnical EHL characteristics of point contact friction–the minimum thickness of the lubricating layer (Hmin) and the thickness of the lubricating layer in the central area of contact (H0) can be summarized as functions of changes in four dimensionless parameters: speed (U); load (W); properties of materials (G); ellipticity (k is the ellipticity parameter), and are written in the following form for friction bearing assemblies with an elliptical contact shape [5]:[image: $${H}_{min}=n\cdot {U}^{a}\cdot {W}^{\text{b}}\cdot {G}^{\text{c}}\cdot \left(1-{e}^{-dk}\right)$$]

 (1)


[image: $${H}_{0}=n\cdot {U}^{a}\cdot {W}^{\text{b}}\cdot {G}^{\text{c}}\cdot \left(1-{e}^{-dk}\right)$$]

 (2)


where: a, b, c, d, n are proportionality coefficients, which are established by mathematical processing of the results of experimental studies of the empirical influence of each of the parameters.
At the initial stage, we will analyze four dimensionless parameters: speed (U), load (W), materials (G) and contact forms (k) for four investigated types of lubricants with different rheological properties (η0) given in Table 1: aviation oil MS-8p by low viscosity class; all-season transmission oil SAE 75W-90 according to the average viscosity class; universal engine and transmission oil MT-8p (ЕМТ-8) according to the average viscosity class; all-season transmission oil SAE 80W-90 according to the high viscosity class.Table 1Input parameters of lubricants


	Dynamic viscosity in atmospheric conditions at the entrance to the contact, η0, Pa·s:
η0 (MS-8n) = 0.185;
η0 (SAE 75W-90) = 0.244;
η0 (MT-8p) = 0.264;
η0 (SAE 80W-90) = 0.478
	Thermoviscosity coefficient, θ:
θ (MS-8p) = 0.027;
θ (SAE 75W-90) = 0.030;
θ (MT-8p) = 0.030;
θ (SAE 80W-90) = 0.045

	Contact inlet temperature
T = 293 K
	Temperature during contact research
T = 343 K


Source Created by the authors



Dimensionless velocity parameter U is a function that depends on the dynamic viscosity η0, the linear velocity V, the reduced modulus of elasticity E′ and the reduced radius of curvature along the rolling direction Rx according to the following form:[image: $$U=\frac{{\eta }_{o}\cdot V}{{E'}\cdot {R}_{x}}$$]

 (3)



If we consider a specific bearing with the corresponding by the reduced radius of curvature Rx, made from the investigated tribopair of metal surfaces E′, then in the dimensionless speed parameter U there is only one variable-linear speed V, which is lubricated by one lubricant of the corresponding viscosity η0.
Taking into account the change in the contact form (k or Rx), we present the dimensionless velocity parameter U as a function of two variable parameters: linear velocity V and ellipticity k for four investigated lubricants of the corresponding viscosity η0:[image: $$U=f({\eta }_{o}, V,k)$$]

 (4)



The general signature of the equation describing the dimensionless velocity parameter U taking into account the change in ellipticity k and the type of lubricant of the corresponding viscosity η0 on the basis of an array of experimental studies, determined by the method of nonlinear multiple regression, will take the following form:[image: $$U = 1,2408e^{ - 9} \cdot \eta_{0}^{1.297} \cdot V^{1.104} \cdot k^{ - 0.018}$$]

 (5)



Testing the model using Fisher's test showed that Fdiv. = 751; Ftable. = 5.667. Therefore, Fdiv. > Ftable, which indicates a high degree of correspondence and adequacy of values. The root mean square deviation is [image: $$\sigma$$][image: $$=5.155\cdot {10}^{-12}$$].
In Fig. 3 presents a graphical interpretation of the simulation results of estimating the dimensionless velocity parameter U taking into account the change in ellipticity k and the type of lubricant of appropriate viscosity η0.[image: ]
Fig. 3Simulation results of estimating the dimensionless velocity parameter U taking into account the change in ellipticity k and type lubricant of appropriate viscosity η0.
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The dimensionless load parameter W is a function that depends on the contact load F, the reduced modulus of elasticity E’ and the reduced radius of curvature along the rolling direction Rx according to the following form:[image: $$W=\frac{F}{{E'}\cdot {R}_{x}^{2}}$$]

 (6)



If we consider a specific bearing with the corresponding radius of curvature Rx, made of a certain tribopair of metal surfaces E′′, then in the dimensionless load parameter W only one variable appears-the contact load F, which is lubricated by one lubricant of the appropriate viscosity η0.
Taking into account the change in the contact form (k or Rx), we present the dimensionless load parameter W as a function of two variable parameters: contact load F and ellipticity k for four types of investigated lubricants of the corresponding viscosity η0:[image: $$W = f\left( {\eta_{0} ,F,K} \right)$$]

 (7)



The general signature of the equation describing the dimensionless load parameter W taking into account the change in ellipticity k and the type of lubricant of the corresponding viscosity η0 on the basis of an array of experimental studies, determined by the method of nonlinear multiple regression, will take the following form:[image: $$W = 1,1502e^{ - 7} \cdot \eta_{0}^{0.2746} \cdot F^{0.9625} \cdot k^{ - 0.0036}$$]

 (8)



Testing the model using Fisher's test showed that Fdiv. = 201; Ftable. = 5.667. Therefore, Fdiv. > Ftable, which indicates a high degree of correspondence and adequacy of values. The root mean square deviation is [image: $$=5.22\cdot {10}^{-8}$$].
In Fig. 4 presents a graphical interpretation of the simulation results of estimating the dimensionless load parameter W, taking into account the change in ellipticity k and the type of lubricant according to its viscosity η0.[image: ]
Fig. 4Simulation results of the estimation of the dimensionless load parameter W taking into account the change in ellipticity k and type lubricant of appropriate viscosity η0.
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For the dimensionless parameter of materials G a characteristic dependence on two variable parameters of the materials of metal surfaces E′ and the piezo coefficient of viscosity αaverage, which characterizes the rheological aspect of the dependence of viscosity-pressure-temperature in relation to the studied lubricants of the corresponding viscosity η0 from this equation:[image: $$G={\alpha }_{average}\cdot {E}{\prime}$$]

 (9)



According to the corresponding equation, the piezo coefficient of viscosity αaverage characterizes the dependence of dynamic viscosity η0 from the contact pressure R.
Taking into account the change in the parameters of the materials of the metal surfaces E′ and the contact pressure P, we present the dimensionless parameter of the materials G as a function of two variable parameters: the materials of the metal surfaces E′ and the contact pressure P for four investigated types of lubricants of the corresponding viscosity η0:[image: $$G=f({\eta }_{o}, P,E').$$]

 (10)



The general signature of the equation describing the dimensionless parameter of materials G taking into account the change in contact pressure P, the reduced modulus of elasticity E′ and the type of lubricant of the corresponding viscosity η0 on the basis of an array of experimental studies, determined by the method of nonlinear multiple regression, will take the following form:[image: $$G = 1,2116e^{ - 8} \cdot \eta_{0}^{ - 0.0485} \cdot E'^{0.9778} \cdot P^{0.0396}$$]

 (11)



Testing the model using Fisher's test showed that [image: $${F}_{div.}=1.6047\cdot {e}^{+4}$$]; Ftable. = 5.667. Therefore, Fdiv. > Ftable, which indicates a high degree of correspondence and adequacy of values. The root mean square deviation is [image: $$\sigma =5.6978\cdot {10}^{-11}.$$]
In Fig. 5 presents a graphical interpretation of the simulation results of the assessment of the dimensionless parameter of materials G taking into account the change in the contact pressure P, the reduced modulus of elasticity E’ and the type of lubricant of appropriate viscosity η0.[image: ]
Fig. 5Results of simulation of estimation of materials parameter G taking into account the change in contact pressure P, reduced modulus of elasticity E′ and the type of lubricant of appropriate viscosity η0.
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According to experimental studies of the dimensionless parameter G, the piezo viscosity coefficient αaverage of lubricants has a dominant effect on the thickness of the lubricating layer in the micro-EHL contact zone than the reduced modulus of elasticity E′, which characterizes the material of metal surfaces. Therefore, it became necessary to investigate the relevant parameter separately.
Taking into account the change in contact pressure P and of the viscosity-temperature coefficient S0, we present the piezo viscosity coefficient αaverage as a function of two variable parameters: the contact pressure P and viscosity-temperature coefficient S0 for four investigated types of lubricants of the corresponding viscosity η0:[image: $${\alpha }_{average}=f({\eta }_{o}, P,{S}_{0})$$]

 (12)



The general signature of the equation describing the piezo viscosity coefficient αaverage taking into account the change in contact pressure P, viscosity-temperature coefficient S0 and the type of lubricant of the corresponding viscosity η0 based on the array of experimental studies, determined by the method of nonlinear multiple regression, will take the following form:[image: $${\alpha _{average}} = 7,1549{^{ - 9}} \cdot {\eta _0}^{0.1439} \cdot S_0^{ - 0.4853} \cdot {P^{0.033}}$$]

 (13)



Testing the model using Fisher's test showed that Fdiv. = 319.46; Ftable. = 5.667. Therefore, Fdiv. > Ftable, which indicates a high degree of correspondence and adequacy of values. The root mean square deviation is .[image: $$\sigma =2.978\cdot {10}^{-11}$$].
In Fig. 6 presents a graphical interpretation of the results of modeling the piezo coefficient in viscosity αaverage taking into account the change in contact pressure P, viscosity-temperature coefficient S0 and the type of lubricant of the appropriate viscosity η0.[image: ]
Fig. 6Results of modeling of piezoviscosity coefficient αaverage taking into account changes in contact pressure P, viscosity-temperature coefficient S0 and the type of lubricant of appropriate viscosity η0.
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4 Results
To solve such a multifactorial problem as estimating the thickness of the lubricating layer taking into account the shape (ellipticity) of the contact, it is necessary to determine the thickness of the lubricating layer depending on the simultaneous changes in four dimensionless parameters of speed, load, materials and ellipticity of the contact regarding the establishment of a stable micro-EHL lubrication mode, group accounting of arguments and selection of the optimal model of the thickness of the lubricating layer of increasing complexity.
The method of multi-line selection is a modern method of regression analysis and group accounting of arguments, based on the principles of the theory of learning and self-organization, which consists in the successive generation of models of increasing complexity, the evaluation of their parameters, and the selection (selective selection) of the best models according to special criteria. The method implements the task of synthesizing optimal models by carrying out a directed selection of possible functional private descriptions of the original processes.
General signatures of the equations describing the dimensionless minimum thickness Hmin at the exit from the contact and the thickness of the lubricating layer in the central micro-EHL zone of the contact H0 respectively, as a function of dimensionless variable parameters: speed U, load W, materials G and the ellipticity parameter k taking into account the change in the type of lubricant and the form of contact on the basis of an array of experimental studies, which was determined by the method of multi-row selection, took the following form:[image: $$H_{min} = 3.37 \cdot U^{0.67} \cdot W^{ - 0.076} \cdot G^{{{0}{\text{.48}}}} \cdot \left( {1 - e^{ - 0.59k} } \right)$$]

 (14)


[image: $${H}_{0}=2.43\cdot {U}^{0.66}\cdot {W}^{-0.059}\cdot {G}^{0.55}\cdot (1-\text{0,65}\cdot {e}^{-0.49k})$$]

 (15)



Checking the model for the minimum thickness Hmin at the exit from the contact according to Fisher's test showed that [image: $${F}_{div.}=1.2228\cdot {e}^{4}$$]; Ftable. = 5.5639. Therefore, Fdiv. > Ftable, which indicates a high degree of correspondence and adequacy of values. The error was not higher than 9%.
Verification of the model for the thickness of the lubricating layer in the central micro-EHL contact zone H0 according to Fisher's test showed that [image: $${F}_{div.}=4.631\cdot {e}^{3};$$] Ftable. = 5.5639. Therefore, Fdiv. > Ftable, which indicates a high degree of correspondence and adequacy of values. The error was not higher than 9%.
In Fig. 7a and b presents graphical interpretations of the results of modeling the dimensionless estimation of the minimum thickness Hmin (see Fig. 7a) at the exit from the contact and the thickness of the lubricating layer in the central micro-EHL zone of the contact H0 (see Fig. 7b) respectively, as a function of dimensionless variable parameters: speed U, load W, materials G and the ellipticity parameter k taking into account the change in the type of lubricant and the shape of the contact.[image: ]
Fig. 7a and b Results of modeling of the assessment of the dimensionless minimum thickness of the lubricating layer Hmin at the exit from the contact a and in the central micro-EHL zone of the H0 contact b taking into account the change in the type of lubricant and the ellipticity of the contact shape.
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Equations (14) and (15), respectively, can be written in dimensional coordinates (μm) in relation to the simulation of the estimation of the minimum thickness hmin at the exit from the contact and the thickness of the lubricating layer in the central micro-EHL zone of the contact h0, as a function of dimensionless variable parameters: speed U, load W, materials G and the ellipticity parameter k, taking into account the change in the type of lubricant and the shape of the contact:[image: $$h_{min} = 3.37 \cdot U^{0.67} \cdot W^{ - 0.076} \cdot G^{{{0}{\text{.48}}}} \cdot \left( {1 - e^{ - 0.59k} } \right) \cdot R_{x} ; \left[ {{\mu m}} \right]$$]

 (16)


[image: $$h_{0} = 2.43 \cdot U^{0.66} \cdot W^{ - 0.059} \cdot G^{{{0}{\text{.55}}}} \cdot \left( {1 - 0,65 \cdot e^{ - 0.49k} } \right) \cdot R_{x} \left[ {{\mu m}} \right]$$]

 (17)


where: hmin–the minimum thickness of the lubricating layer at the exit from the contact, μm;
h0–the thickness of the lubricating layer in the central micro-EHL contact zone, μm;
Rx–reduced radius of curvature of two bodies along the minor semi-axis (rolling direction), m;
k–ellipticity parameter;
U–dimensionless speed parameter according to Eq. (3);
W is a dimensionless load parameter according to Eq. (6);
G is a dimensionless parameter of materials according to Eq. (9).

5 Conclusion
A model for estimating the minimum thickness of the lubricating layer hmin has been developed at the exit from the contact and the thickness of the lubricating layer in the central micro-EHL contact zone h0 subject to change the type of lubricant and the shape of the contact, made it possible to establish, according to Eqs. (16) and (17), the dominant role of the influence of the dimensionless speed parameter U (linear speed V and dynamic viscosity η0)–by 67% and 66%, respectively, of the dimensionless parameter of materials G–by 48% and 55%, respectively, of the dimensionless parameter of load W–by 7.6% and 5.9%, respectively, under all equal conditions of operation of friction bearing assemblies.
Thus, the implementation of stable micro-EHL lubrication of friction bearing assemblies according to the results of mathematical modeling is achieved due to the increase in the thickness of the lubricating layer according to its distribution in the central and minimum contact zones, taking into account the change in the ellipticity of the contact shape under the dominant influence of the rolling speed and dynamic viscosity of the lubricant.
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Abstract
Road transport is one of the important branches of the modern economy, an integral part of the transport system of any country. The significant role of motor vehicles in the transport market of the country is determined by its advantages over other types of transport: maneuverability, the ability to provide door-to-door delivery without additional overloads and transfers, high speed of delivery, and ensuring the safety of the cargo, a wide range of applications for types of cargo, communication systems, and transportation distances. Its main field of application is the transportation of passengers and cargo over relatively short distances. Despite the advantages, there are also challenges such as air pollution, traffic congestion, accidents, and other problems. Therefore, it is important to develop and implement innovations aimed at reducing the negative impact of road transport and supporting sustainable development. There are many innovative directions of development to reduce the negative consequences of using classic vehicles that use fuel with harmful combustion products. Among them: the transition to environmentally neutral energy sources (hydrogen, helium 3, green energy, etc.), the development of infrastructure for bicycle transport (EUROPEAN DECLARATION ON CYCLING C/2024/2377), and others, including self-driving vehicles, which is considered in this article. The article examines the transition of road transport to unmanned control, available and tested types of electric cars, and the prospect of their mass and long-term use, and answers the question about the most popular type of cars that will be mass-produced in the next ten years. The implementation of driverless control in road transport is a complex task that requires efforts not only from manufacturers and society but also from state authorities. However, this task is necessary for the preservation of life and health of people, protection of the environment, strengthening of the economy, and development of the state. To fully transition to electric vehicles, it is necessary to resolve the issue of durability and disposal of battery batteries. Hydrogen cars are promising, but currently too expensive during operation, until ways are found to make the fuel cheaper, by extracting it using the latest technologies.
Keywords
Innovative vehiclesUnmanned vehiclesArtificial intelligenceRoad safetyEcologyLife and healthAtmospheric air pollutionElectric carHydrogen car
1 Introduction
Throughout history, transport has changed and adapted to the development of science, technology, and society. Currently, the trend towards a revolutionary change in motor vehicles towards unmanned driving has begun. Aircraft and rail transport are the first of the main participants in this transformation, but the turn of water and road transport is coming.
In various sources, the following definitions of motor vehicles operating without a driver are common: «remote», «autonomous», «unmanned», «self-driving», «mobile» motor vehicles, etc.
It is important to analyze today's most common problems related to motor vehicles and to what extent they can be solved thanks to the transition to driverless driving.
The article analyzes the causes and consequences of road accidents, the level of automation of self-driving cars, and how the connection between self-driving cars and the environment occurs. The first driverless passenger car and a modern driverless truck were demonstrated. The types of electric cars and the prospects for the wide use of hydrogen cars are considered.

2 Review
The negative impact of motor vehicles on people and the state has various aspects:	Social losses. Injuries and deaths on the roads as a result of traffic accidents (traffic accidents). Unfortunately, many people die and are injured every day as a result of road accidents. According to the WHO, road traffic deaths have increased to 1.35 million people per year, or an average of about 3,700 deaths per day. In addition to the dead, tens of millions are injured and disabled, as a result of which their lives are changed forever [1]. These negative consequences of traffic accidents significantly affect the economy and society in general. The number of road accidents with fatalities and/or injuries in Ukraine in recent years is an average of 25,000 per year, which is shown in Fig. 1 (compiled by the authors based on data [2]);[image: ]
Fig. 1Number of road accidents with fatalities and/or injuries in Ukraine over the past 7 years



	Economic losses from road accidents. According to estimates of domestic experts, the economic losses of the state from the death of one person in a road accident, calculated according to the «income-expenditure» model, amount to almost 1 million hryvnias. According to the estimates of the World Bank, the total socio-economic losses of the state from road accidents amount to more than 4.5 billion dollars. USA every year [3]. The data also take into account the material costs associated with property damage reduced productivity and human losses due to injuries or deaths in road accidents;

	Ecological problems. Road transport remains the main source of atmospheric air pollution among all vehicles. The vast majority of motor vehicles use extracted fuel from various types of petroleum products and lubricants, the pollutants in the composition of the exhaust gases of diesel and gasoline internal combustion engines harm the environment, which is confirmed by many scientific publications [4, 5];

	Traffic jams and parking problems. These aspects lead to a loss of time and an increase in energy consumption (petroleum fuel, hydrogen, electricity, etc.), which is spent on unnecessary work of motor vehicles in traffic jams. The noise from road congestion is increasing. Also, traffic jams lead to an increase in road accidents and harmful emissions into the atmosphere.






3 Research Methodology
The following scientific methods were used to achieve the research goal and solve the relevant tasks: statistical, comparative analysis, synthesis, observation, induction, and deduction.

4 Results
All autonomous vehicles work on the same principle. Driving a motor vehicle is carried out thanks to sensors: radars, lidar, and cameras, which are installed in different quantities on the motor vehicle. With the help of optical and laser scanning of space, the program can accurately determine objects, their shape, speed, and distance to them, and calculate the direction of their movement. Combinations of such devices and software can direct vehicles and orient them on the road. Cameras fix and identify objects. Radars record the speed of objects and detect them using radio waves. All received information from the equipment is transmitted to the control system, which plans further actions based on this data, as well as terrain and road maps uploaded to the system. Control systems transmit commands to the vehicle control system, which directs the vehicle along a given trajectory. All nodes are controlled by software that accelerates, changes speed, brakes, and changes the direction of movement [6].
For a more detailed understanding of the essence of unmanned vehicles, we present their classification depending on the level of automation (Table 1), adopted by the National Traffic Safety Administration of the USA [7].Table 1Classification of unmanned vehicles by level of automation


	Level of automation of unmanned motor vehicles
	Functions performed by the software

	Level 0
	Presupposes the full control of the vehicle by the driver

	Level 1
	Provides full control of the vehicle by the driver using an automated system as an aid capable of controlling acceleration/deceleration, warning the driver of a possible departure from the road, etc.

	Level 2
	It contains more functions than the system is capable of (controlling both motion and acceleration/braking), but drivers are not allowed to take their hands off the wheel and must still perform all other actions related to driving the vehicle

	Level 3
	The ability of the system to perform all driving tasks with some exceptions, for example, parking the car. It is already more like an «autopilot», as the car can do everything by itself using cameras, lidars, sensors, and, in particular, artificial intelligence, but the human driver must be attentive to the road conditions and still be ready to take control of the traffic means, having received a corresponding request from the system

	Level 4
	The driver does not have to monitor the road situation, but his presence in the car is still not in question, because after the system requests to intervene in the situation, he must be ready to take control, although in the opposite case, the autopilot will try to prevent the occurrence emergency

	Level 5
	It does not require the presence of a driver in the vehicle, limiting the human task of turning on the system and navigating to the destination




Thus, only the 5th level of autonomy can be fully attributed to an unmanned car, which is controlled thanks to the installed equipment using artificial intelligence.
We can conclude that almost 93% of traffic accidents with fatalities and/or injuries could be prevented if the vehicle was controlled by a program since the program will not exceed the speed, will not cross the oncoming lane, and cannot be in a state of the young Ninety-three percent is almost 23,000 traffic accidents with dead and/or injured people in Ukraine alone. If we remember that, according to the World Bank, the total socio-economic losses of Ukraine from road accidents amount to more than 4.5 billion US dollars every year [3], then in addition to the lives and health of Ukrainian citizens, which is already a lot, it is possible to save about 4, 1 billion US dollars of public funds every year. If we extrapolate these data to the general indicators in the world, then the only conclusion that can be reached is that unmanned vehicles will save about three and a half thousand people a day from being killed on the roads, and this is not counting tens of thousands of injured people.
As for the ecological components of the transition of motor vehicles to unmanned models, it should first be noted that all unmanned motor vehicles that are already in operation, that are being developed, and that are still being designed, use electricity as the main type of fuel. This is a motor vehicle with electric motors as a power plant and batteries as a power source. Although this will significantly improve the environment, which is confirmed by many works and studies [4, 5], this is not a consequence of the transition to unmanned vehicles, so let's assume that unmanned vehicles work on diesel fuel, which is of course quite possible, although impractical, and we will analyze whether the emission of harmful substances will decrease through the introduction of unmanned technologies in motor vehicles.
If we estimate the contribution of road transport to the overall atmospheric air pollution in Ukraine, its share will be 49% for carbon monoxide, 32% for hydrocarbons, and 20% for nitrogen oxides. At the same time, in many cities of Ukraine, motor vehicle emissions account for 60 to 90% of the total amount of emissions [8].
Traffic optimization is achieved thanks to communication systems between motor vehicles and the environment (Fig. 2). The essence of such a system is the construction of a clear and effective algorithm for the movement of the car due to positioning at a given moment in time [9]. This approach makes it possible to reduce the number of traffic jams on the road, due to the early selection of the trajectory and speed of vehicles in a dense traffic flow.[image: ]
Fig. 2Communication between unmanned vehicles and the environment


Reducing traffic congestion will have a positive impact not only on the environment, it will increase financial wealth by reducing the energy resources spent on the operation of vehicles in traffic jams.
The first driverless car was born almost a hundred years ago. Back in 1925, a 1926 Chandler car equipped with an antenna drove through the streets of New York, controlled by the second car following it (Fig. 3). With the help of a radio signal, the operator rotated the electric motors mounted on the steering wheel, brakes, accelerator pedals, and gearbox switches [10]. Although it was far from an «autonomous» car, a lot has changed since then.[image: ]
Fig. 3:1926 chandler equipped with an antenna


A significant factor influencing the acceleration of the creation and introduction into the operation of unmanned road transport is the development of digital technologies and data transmission networks.
Today, unmanned buses are already used in the USA, Canada, and Europe. In China, AutoX, founded by Alibaba, has launched a driverless taxi service in Shenzhen [11].
In 2021, a new unmanned electric bus for 60 passengers began to run in the city of Malaga (Spain) [12], and in Ankara (Turkey) the unmanned electric passenger bus Otonom Atak Elektric was presented [13].
Another type of motor vehicle is trucks. Many companies around the world are working on self-driving trucks, including Mercedes-Benz, WeRide, Volvo, Otto, Waymo, and many others.
In September 2018, Volvo Trucks presented the unmanned Vera truck, which has an almost flat cabin, and its height is not much higher than the diameter of the wheels (Fig. 4). The tractor with a semi-trailer is equipped with cameras, radars, and has communication with the operator.[image: ]
Fig. 4Volvo Vera unmanned truck


In 2019, TuSimple's unmanned trucks began transporting UPS packages, and in the spring of 2021, the company's truck made a 1,500-km flight.
We will also have to work in the field of legal regulation of unmanned transport. The current legislation of Ukraine considers the driver as a subject who drives a vehicle, as a natural person, which contains clause 1.10 of the Traffic Rules [14] and corresponds to Art. 8 of the «Road Traffic Convention» dated November 8, 1968, ratified by Ukraine on April 25, 1974, which states that: «Each vehicle or group of vehicles in motion must have a driver» [15].
Thus, the fact of the absence of a driver in a motor vehicle during road traffic directly contradicts the specified prescription, and therefore changes are necessary at the legislative level.
Despite this, first of all, it is necessary to make personal vehicles as environmentally friendly as possible, by switching to electric engines and stopping the production of internal combustion engines. Today we have 5 types of electric cars (Fig. 5):[image: ]
Fig. 5The scheme of types of electric vehicles

	1.
Battery-Electric Vehicles (BEVs)−lacking an internal combustion engine, this type relies on an electric engine powered by a battery. To recharge, the driver has to plug the vehicle into a power source.

 

	2.
Fuel Cell Electric Vehicles (FCEVs)−the latest development in zero-emissions vehicles, it is powered by electric engines but doesn’t rely on batteries. Instead, they run on a chemical reaction of hydrogen from a tank and oxygen from the air. They are as quiet and ecological as BEVs, with water as the only by-product. On the downside, there were only 43 refilling stations in mid-2020, most of them in California.

 

	3.
Hybrid Electric Vehicles (HEVs)−The revolution started with this type of car, even though it still combined an electric engine with an internal combustion one. The clean drive is auxiliary, and owners still have to fill tanks up with gasoline. As the car drives, ICE produces enough electricity to cover a distance of up to 20 miles.

 

	4.
Plug-In Hybrid Electric Vehicles (PHEVs)−it has a huge advantage over regular hybrids. They feature a recharging option, just like BEVs. More independent from gasoline, they still require visits at the gas stations. The combination of electric and internal combustion engines allows them distances of up to 600 miles, starting with both the tank and the battery full.

 

	5.
Extended Range Electric Vehicles (EREVs)−combining an internal combustion engine and an electric one, they might seem a bit like PHEVs. They are powered by electricity coming from the battery, and ICE starts when there is a need to recharge. EREVs overcome the main disadvantage of BEVs, which is a limited range. Although not entirely zero emissions, Extended Range Electric Vehicles consume far less gasoline than ordinary internal combustion cars [16].

 





Particular attention should be paid to cars that use hydrogen for movement.
The first mechanism that used hydrogen as a fuel for work was invented back in 1806, thanks to the electrolysis of water. This was accomplished by Francois Isaac de Rivaz. However, a patent for such an invention was issued only 40 years later, in Great Britain.
BMW developed a hydrogen car in 1979. The car was supposed to be a solution to the problem of a lack of oil due to the embargo announced by Arab countries. However, later the situation with oil improved, so the idea of developing hydrogen transport was postponed. Only in 2007, the brand released a series of hybrid cars Hydrogen 7, capable of running on both gasoline and hydrogen. Not too practical, but a valuable solution.
Toyota presented its vision of hydrogen cars in 2014. Mirai became the first mass-produced hydrogen modification, after which the largest car manufacturers created their lines of hydrogen cars.
So far, a mass transition to hydrogen engines has not occurred, but humanity is increasingly turning to this alternative source of energy. Gas perfectly meets current fuel requirements: does not harm the environment−environmental friendliness is due to the absence of harmful emissions into the atmosphere; silent operation−less detonation during the combustion of a hydrogen mixture than gasoline, i.e. the volume and vibration from the operation of the unit are almost not felt; ensures trouble-free operation of the power plant at any temperature due to the flammability of gas−the energy source functions stably even when the degrees drop below zero; is infinite if the substance is obtained from simple water; higher efficiency than internal combustion engines [17].
Already today, many industry experts emphasize that hydrogen cars have serious advantages not only over «dirty» diesel cars, but also over electric cars−after all, they are refueled much faster and are considered more practical for commercial use (a few minutes are enough to drive up to 500 km). In addition, there is no need to create an expensive battery recycling system, which is effectively established not even in all developed countries.
The main advantages of hydrogen-powered cars stem from the features of this engine. A hydrogen fuel cell is an electrochemical device like a battery that produces electricity through a chemical reaction between hydrogen and oxygen. The latter is extracted directly from atmospheric air with the help of a filter compressor unit placed on board the car.
The undeniable advantage of a hydrogen engine is its environmental friendliness. The emission of harmful substances is practically zero because only water, energy, and heat are released, while even with a successfully organized process of burning traditional fuel, oxides of nitrogen, sulfur, carbon, and other harmful combustion products are inevitably formed. Therefore, the transition to hydrogen cars can significantly reduce the dependence of national economies on hydrocarbons, and even more so on the dictates of the leading oil states [18].
Despite such a significant number of advantages, hydrogen cars still have several disadvantages. This vehicle is quite expensive to own, but you can rent a car if needed. Another nuance is insufficiently developed infrastructure. While there is a lack of gas stations for such cars.
Hydrogen batteries contain platinum, one of the most expensive metals in the world. Additional safety measures also make the engine expensive: in particular, expensive special storage systems and carbon fiber tanks are required to avoid explosion.
Low volumes of production of «green» hydrogen using electrolysis and renewable sources of electricity, which is the most ecological technology (however, at the same time, it is also too expensive−up to 79 dollars per MW). Up to 95% of raw materials for hydrogen fuel today are obtained from fossils. In addition, when creating fuel, steam reforming of methane is used, which requires hydrocarbons. So, here too there is a dependence on natural resources, in addition to the same additional emissions of carbon dioxide. There is also a relatively «clean» technology of hydrogen production due to the thermochemical process, which is implemented at several power plants of the new generation in the USA, Japan, and China, but this is rather−non-industrial scale since this technology is too complicated and expensive.
Hydrogen filling stations (HFS) can be mobile, stationary, and home. Stationary gas stations are usually owned by large companies and sell hydrogen fuel to motorists.
The design of a hydrogen filling station includes an electrolyzer, hydrogen purification and storage systems, a compressor (if the fuel is in a gaseous state), and a dispenser that provides hydrogen distribution to consumers. Moreover, at small and medium-sized stations, gas can be produced both by electrolysis of water and by catalytic reforming of hydrocarbons−a process carried out at a temperature of about 500 degrees and a pressure of up to 4 MPa [19].
High risks-for use in engines, hydrogen is compressed 850 times, due to which the gas pressure reaches 700 atmospheres. Combined with high temperatures, this increases the risk of spontaneous combustion. In addition, hydrogen has high volatility, penetrates even into small gaps, and easily ignites. So, in June 2019, a hydrogen leak led to an explosion at a gas station in Norway. The force of the shock wave was comparable to an earthquake in a radius of 28 km. After this incident, hydrogen gas stations in Norway were banned for a certain period-until the completion of new tests. The manufacturer of the installation-the «Nell» company-then announced that the cause of the accident was an error in the assembly-an incorrectly installed plug in the hydrogen tank in the high-pressure tank [18].
In detail, the life support system of a hydrogen car can be represented as follows (Fig. 6):[image: ]
Fig. 6The scheme of a hydrogen car


Details:	Battery (auxiliary): In an electric drive vehicle, the low-voltage auxiliary battery provides electricity to start the car before the traction battery is engaged; it also powers vehicle accessories;

	Battery pack: This high-voltage battery stores energy generated from regenerative braking and provides supplemental power to the electric traction motor;

	DC/DC converter: This device converts higher-voltage DC power from the traction battery pack to the lower-voltage DC power needed to run vehicle accessories and recharge the auxiliary battery;

	Electric traction motor (FCEV): Using power from the fuel cell and the traction battery pack, this motor drives the vehicle's wheels. Some vehicles use motor generators that perform both the drive and regeneration functions;

	Fuel cell stack: An assembly of individual membrane electrodes that use hydrogen and oxygen to produce electricity.

	Fuel filler: A nozzle from a fuel dispenser attaches to the receptacle on the vehicle to fill the tank;

	Fuel tank (hydrogen): Stores hydrogen gas onboard the vehicle until it's needed by the fuel cell;

	Power electronics controller (FCEV): This unit manages the flow of electrical energy delivered by the fuel cell and the traction battery, controlling the speed of the electric traction motor and the torque it produces;





Thermal system (cooling)-(FCEV): This system maintains a proper operating temperature range of the fuel cell, electric motor, power electronics, and other components;
Transmission (electric): The transmission transfers mechanical power from the electric traction motor to drive the wheels [20].
According to expert estimates, there are only 35,000 hydrogen cars worldwide, while only 400 hydrogen filling stations operate, most of which are financed by public funds. The rate of replenishment of this specific fleet is also currently not impressive. Thus, according to the data of the «Hydrogen Mobility Europe» association, as of January 2022, only 630 cars with hydrogen fuel cells appeared in 10 European countries, and only 37 new hydrogen filling stations appeared in eight EU countries.
However, analysts from the global association «Hydrogen Council» recently voiced a bold forecast, according to which the global volume of production of cars with hydrogen engines will be from 3 to 5 million units, and by 2030-from 10 to 15 million units, which will be refueled at 10,000 hydrogen gas stations. It is also predicted that every 12th car sold in Germany, Japan, and South Korea will run on hydrogen. At the same time, already existing cases of practical use of such machines in the world give cautious grounds for such optimism.
The EU sees Ukraine as a major exporter of energy hydrogen, with plans to invest at least 40 billion euros in hydrogen infrastructure. The government of our country should use this opportunity to attract investment from Japan and other countries to build factories for the production of «green hydrogen» to become an exporter of this fuel for various types of transport.
The development of hydrogen transport and related infrastructure in Ukraine looks quite realistic, especially since the first hydrogen car «Toyota Mirai» was recently registered in our country, and the state-owned enterprise «Zorya-Mashproekt» started the development of a hydrogen gas turbine engine [18].

5 Conclusion
Undoubtedly, the benefits of the transition to autonomous vehicles are obvious and proven. These are both financial and environmental benefits. Of course, this is the preservation of people's lives and health, and at the same time, it is an impetus for the development of new technologies and the introduction of innovative ideas, the development of related businesses, and many other benefits.
There are significant challenges that need to be addressed, including legislative issues, and a lack of developed infrastructure for the effective operation of unmanned vehicles.
Strategies for the transition of road transport to driverless control include:	Implementation of infrastructure for its interaction with unmanned vehicles by digitizing road signs, markings, curbs, etc.;

	State incentives through changes in transport legislation. This will allow businesses to be sure that the state is interested in the implementation of autonomous vehicles, and their development and financial investments will not be in vain;

	Development of the National Program for the transition of road transport to unmanned control. This program should include specific measures and deadlines for their implementation.





Today, there are still many obstacles in the way of unmanned vehicles. They need to be prepared to work in different weather conditions, protected from hackers and taught to react to all possible road situations. The potential benefits outweigh the challenges on the road to driverless vehicles, so pilot projects and continued research are worthwhile.
Despite the steady popularization of electric cars to combat global warming, the problem of long-term operation and disposal of battery batteries remains unsolved, so in the next decade, world manufacturers will produce hybrid types of cars. The hybrid system allows you to continue operating the vehicle according to the stated term if one of the life support systems (propulsion) stops functioning and needs to be replaced.
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Abstract
The article describes a methodology for identifying personnel attitudes towards organizational changes and proposes a method for determining the level of motivation towards changes among employees of modern enterprises. The study involved various categories of enterprise employees: department managers, specialists, and workers. The hypothesis of the existence of a latent form of personnel attitudes towards organizational changes was tested and confirmed. Psychological traits of employees that influence their latent attitude towards changes were identified, allowing for the prediction of employees’ belonging to one of three groups: «Negative attitude towards changes», «Neutral attitude towards changes», «Positive attitude towards changes». These qualities include risk propensity, active life position, need for social approval and recognition, behavioral flexibility, innovativeness, susceptibility to influence, conformity (or passivity in work). It was found that the most significant traits are behavioral flexibility and susceptibility to influence. These psychological qualities are characteristic of employees who have a positive attitude towards organizational changes. A formula for measuring the level of negativity, neutrality, and positivity of employees’ attitudes towards changes in the enterprise was proposed. A formula for calculating the coefficient of motivation of personnel towards organizational changes was determined, and the lower limit of its value was proposed for forming constructive employee behavior depending on their belonging to a certain hierarchical level of the enterprise: department or division manager, specialist, worker. The proposed method of measuring the latent form of employee attitudes towards organizational changes and quantifying the level of motivation for transformations can be applied in any enterprise.
Keywords
HR managementOrganizational changesPersonnelResistance to changeChange managementOrganizational development
1 Problem Statement
Every enterprise operating in dynamic and stochastic external environments periodically undergoes changes in its activities (from local changes, i.e., changes in specific actions within a certain process of activity, to large-scale changes such as product, market, or industry changes), requiring the application of appropriate management methods. Currently, there are various ideas and perspectives on change management, but their practical implementation is not always effective. According to international consulting agencies, about 75% of changes in the activities of enterprises in various industries end in failure because insufficient attention is paid to the human factor, and the management methods applied fail to change employees’ behavior and ensure a high level of motivation for organizational changes. The unresolved nature of these problems has become the basis for choosing the research topic and defining its purpose.

2 Analysis of Recent Research and Publications
Over the past years, a considerable number of scientific works have been devoted to studying the role and significance of the human factor in the process of implementing organizational changes. Among them, prominent scholars such as Kotter J.P., R. Beckhard, T. Harris, John W. Newstrom, Keith Davis, Igor Ansoff, Robert Daley, James L. Gibson, John M. Ivancevich, James H. Donnelly, Jr., L. Greiner, and others have made significant contributions. In foreign theory and practice of organizational management, a wealth of experience has been accumulated in studying the phenomenon of resistance of personnel to changes. There are conceptions of how to organize the process of managing personnel resistance to changes. For example, one of the first change management models developed by K. Lewin and later modified by Edgar H. Schein consists of three phases: 1. «Unfreezing,» which involves breaking free from old habits; 2. «Change»-adopting new methods, learning new job skills; 3. «Freezing»-applying these new skills at work.
Contemporary scientific research in the field of managing organizational changes is characterized by attention to the behavioral aspect, human reaction to changes, and transitional processes, overcoming potential resistance to changes. This is evident in scientific works by scholars such as Diego Maria Macrì, Maria Rita Tagliaventi, Fabiola Bertolotti, P. David Elrod II, Donald D. Tippett, Sjoerd Beugelsdijk, Arjen Slangen, Marco van Herpen, Alexander Niess, Francois B. Duhamel, Usman Aslam, Farwa Muqadas, Muhammad Kashif Imran, Abdul Saboor, David Rosenbaum, Elizabeth More, Peter Steane, Serina Al-Haddad, Timothy Kotnour.
Scientific research by scholars indicates that there exists a latent form of personnel attitude towards organizational changes, which can lead to unforeseen consequences and disrupt the planned change process. However, specific recommendations on how to identify and measure this latent attitude are not provided.
Aims and Objectives of the research is to test the hypothesis of the existence of a latent form of employee attitude towards large-scale Organizational Changes (hereinafter referred to as OC), that is, to determine whether there is a difference between the open and hidden attitudes of personnel towards organizational changes. In case differences are identified, an attempt will be made to measure this deviation and determine the level of motivation of employees towards large-scale organizational changes.
Methods: surveys and questionnaires, correlation-regression analysis, factor analysis, discriminant analysis.
The study was approved by the Ethics and Academic Integrity Committee Prydniprovsky State Academy of life and architecture, Ukraine within the framework of regulatory documents, as presented on the official website https://​pgasa.​dp.​ua/​hp-2/​dobrochesnist/​komisiya-z-etyky-ta-dobrochesnosti/​ The commission reviewed the authors’ request to conduct further research and publicize the results. The commission noted that the questionnaire was divided and the results of the investigation were carried out independently by the authors and that plagiarism was not avoided. In addition, the investigation fully confirms the Code of Academic Integrity, which is approved by the Ministry of Education and Science of Ukraine https://​pgasa.​dp.​ua/​wp-content/​uploads/​2023/​08/​Kodeks-akadem-dobrochesnosti-PDABA.​pdf. When developing the questionnaire, the survey was also supported by Recommendations for experts regarding internal policies and procedures for ensuring academic integrity and external assessment of their integrity https://​pgasa.​dp.​ua/​wp-content/​uploads/​2023/​10/​3.​-Rekomendatsiyi-dlya-ekspertiv-AkD.​pdf Oral (verbal) consent was obtained from all participants-employees and managers of enterprises who answered the questionnaire. The survey was anonymous and did not influence the participant. The results of the study can be applied in the practical activities of managers to improve the process of managing OC and eliminate resistance from the enterprise's personnel to changes. The proposed approach allows formalizing implicit psychological aspects and diagnosing the nature of employees’ attitudes towards OC, thus timely selecting methods of managerial influence on their behavior.

3 Results
The main material of the study is presented as follows: A survey of employees of an industrial enterprise in the Dnipropetrovsk region of Ukraine, which was implementing significant innovations, was conducted, with a total of 185 respondents. A questionnaire was developed covering the following research directions:	1.
Identification of employee attitudes towards OC;

 

	2.
Determination of factors activating employee involvement in organizational transformations;

 

	3.
Identification of reasons for negative attitudes towards OC;

 

	4.
Evaluation of work organization levels at the enterprise;

 

	5.
Identification of attitudes towards task execution;

 

	6.
Identification of reasons for job dissatisfaction at the enterprise;

 

	7.
Identification of the most significant work incentives.

 





The questionnaire also included 40 statements from psychological tests characterizing the presence of qualities such as risk propensity, tolerance for difficulties and uncertainty, openness to novelty, motivation for success, recognition, and respect, self-confidence, etc. Responses to these statements helped not only determine respondents’ latent attitudes towards changes but also identify psychological traits (or qualities) of employees who have a positive, neutral, or negative attitude towards OC. Next, we will describe the sequence of steps for processing questionnaire responses to identify respondents’ latent attitudes towards OC–the implementation of technological innovation at the enterprise. In the first stage, the questionnaire responses were processed: coding of responses (respondents evaluated statements on a scale: 2—«yes»; 1—«rather yes than no»; 0—«can't answer»; −1—«rather no than yes»; −2—«no»; −99—no response), data structuring, input, and verification for processing in statistical software.
In the second stage, all respondents’ responses to 40 psychological statements (identified as variables) were reduced to a smaller number of independent variables–factors. To achieve this, variables strongly correlated with each other were combined into one factor. Factor analysis was applied for this purpose (see Fig. 1). The results of this analysis are presented in Tables 1, 2 and 3.[image: ]
Fig. 1Dialog window of factor analysis in the SPSS program

Table 1Adequacy measure and Bartlett’s criterion


	Kaiser–Meyer–Olkin measure of sampling adequacy
	0,753

	Bartlett's sphericity criterion
	Approx. Chi-square
	1337,488

	df
	780

	Sig
	0,000



Table 2Total variance explained (fragment)


	Component
	Initial eigenvalues
	Rotation sums of squares loadings

	Total
	% of variance
	Cumulative %
	Total
	% of variance
	Cumulative %

	1
	4,415
	11,037
	11,037
	3,062
	7,656
	7,656

	2
	3,031
	7,578
	18,616
	3,007
	7,517
	15,172

	3
	2,208
	5,520
	24,136
	2,297
	5,741
	20,913

	4
	1,980
	4,950
	29,085
	2,295
	5,738
	26,651

	5
	1,771
	4,427
	33,512
	2,292
	5,730
	32,381

	6
	1,647
	4,117
	37,629
	2,099
	5,248
	37,629

	7
	1,613
	4,032
	41,660
	 	 	 
	8
	1,583
	3,958
	45,618
	 	 	 
	9
	1,518
	3,795
	49,413
	 	 	 
	10
	1,440
	3,601
	53,014
	 	 	 
	11
	1,318
	3,296
	56,310
	 	 	 
	12
	1,277
	3,193
	59,503
	 	 	 
	13
	1,185
	2,963
	62,465
	 	 	 
	14
	1,123
	2,807
	65,273
	 	 	 
	15
	1,014
	2,535
	67,807
	 	 	 

Extraction Method: Principal Component Analysis


Table 
3Rotated component matrix (fragment)


	Psychological test statements (variables)
	Component (factor) 

	1
	2
	3
	4
	5
	6

	I would take on a dangerous job if it paid well
	0.607
	−0.054
	0.031
	0.118
	−0.041
	−0.083

	I strive to behave differently from the people around me
	0.553
	0.212
	0.065
	0.067
	−0.055
	0.072

	I enjoy lively and noisy gatherings
	0.510
	0.035
	0.386
	−0.147
	0.009
	−0.005

	I could go skydiving
	0.510
	−0.062
	0.302
	0.017
	−0.018
	−0.418

	I engage in physical exercise and sports, go hiking, and lead an active (healthy) lifestyle
	0.504
	0.331
	−0.024
	0.100
	0.038
	−0.175

	I prefer working in a team rather than alone
	0.441
	0.112
	0.076
	−0.307
	0.037
	0.033

	Managers who give vague tasks provide individuals with the opportunity to show initiative and introduce novelty
	0.438
	−0.076
	−0.028
	0.073
	0.029
	0.065


Extraction Method: Principal Component Analysis
Rotation Method: Varimax with Kaiser Normalization



According to Table 1, the Kaiser–Meyer–Olkin (KMO) sampling adequacy criterion, which characterizes the degree of applicability of factor analysis to the given sample, is above 0.7, indicating sufficient adequacy. Bartlett's sphericity criterion (a test of multivariate normality for the distribution of variables, checking whether correlations differ from 0) has a p-value less than 0.05, indicating that the data are suitable for conducting factor analysis. Thus, both criteria, with values of 0.753 and 0.000, respectively, indicate sufficient adequacy of factor analysis.
In Table 2, the eigenvalues (total column) of each component (factor) and the percentage of variance accounted for by each factor are explained. The percentage of variance explained by each factor is equal to the ratio of the corresponding eigenvalue to the number of variables. According to the results of the table, although the first fifteen factors have values exceeding one, for further analysis, six factors were chosen. The rationale for choosing this number of factors lies in the eigenvalue plot and the rule for determining the sufficient number of factors: retaining only those initial factors that do not fall on the flat part of the plot.
The factor loading matrix (a fragment of which is shown in Table 3) displays the correlation coefficients between variables and factors, allowing for interpretation of the results. Based on the positive correlation coefficients with the highest values, explanations for the factors were provided.
For example, the first factor combined all statements characterizing risk propensity, active life position, and sociability. Let's define this factor as «daringness.» Similarly, other factors were determined and given corresponding names:	1.
Need for social approval, recognition.

 

	2.
Behavioral flexibility (or tolerance for difficulties).

 

	3.
Innovation.

 

	4.
Susceptibility to influence.

 

	5.
Conformity (or passivity in work).

 





Thus, these factors define the psychological traits or qualities of respondents and can be used as variables to predict the belonging of a specific employee to one of three possible groups: negative attitude towards changes, neutral attitude, positive attitude.
The third stage of the research involved applying Discriminant Analysis for this purpose, i.e., determining which factors (psychological traits) of employees are responsible for a certain perception and attitude towards OC, as well as identifying and measuring the latent attitude of personnel towards OC.
In our case, the discriminant function is considered as a dependence of six psychological qualities, which determine the negative, neutral, or positive latent attitude towards OC (Yattitude), that is:
Yattitude towards changes = {extremeness (E), need for recognition (NR), flexibility of behavior (FB), innovativeness (I), susceptibility to influence (SI), conformity (C)}.
Tables 4, 5, 6, 7, 8 and 9 present the results of discriminant analysis conducted using the SPSS program. In the process of composing the discriminant equation, variables were sequentially introduced based on the chosen inclusion criterion (F > 3.84), and variables for which F < 2.71 were excluded from the equation (Table 5). Further, an analysis of the coefficients of the discriminant function was conducted (Table 6). The correlation coefficient between the calculated values of the discriminant function and the actual group membership is 0.940, which is very high. A test conducted using the Wilks’ Lambda criterion to determine whether the mean values of the discriminant function significantly differ among the three groups showed a highly significant result (Sig < 0.05). Table 7 presents the unstandardized coefficients of the discriminant function: This means that the discriminant function takes the following form:[image: $${\text{Y}}_{{\text{attitude to change}}} = 0,00{8} + 0,{885} \times FB + 0,{571} \cdot SI$$]

 (1)


Table 4Group statistics


	How do you feel about changes in the company?
	Factors (psychological qualities)
	Mean
	Std. Deviation
	Valid N (listwise)

	Unweighted
	Weighted

	Negatively
	Propensity for risk, activity, sociability
	0,30658594
	0,906811172
	9
	9,000

	Need for social contacts, recognition, motivation for success
	−0,05846022
	1,887663160
	9
	9,0

	Flexibility, determination, tolerance for difficulties
	−0,70054030
	1,222347499
	9
	9,0

	Creativity, responsibility, tolerance for uncertainty
	−0,03188571
	0,725937705
	9
	9,0

	Susceptibility to influence, lack of self−confidence
	−0,87197184
	1,376083070
	9
	9,0

	Conformity (or passivity in work)
	−018401140
	0,954533775
	9
	9,0

	Neutral
	Propensity for risk, activity, sociability
	0,02596910
	0,894460847
	45
	45,0

	Need for social contacts, recognition, motivation for success
	0,04040095
	0,943475294
	45
	45,0

	Flexibility, determination, tolerance for difficulties
	−0,28961219
	1,160997818
	45
	45,0

	Creativity, responsibility, tolerance for uncertainty
	−0,13418827
	1,072226546
	45
	45,0

	Susceptibility to influence, lack of self−confidence
	0,05767310
	0,868355481
	45
	45,0

	Conformity (or passivity in work)
	−0,00347919
	0,901934382
	45
	45,0

	Positively
	Propensity for risk, activity, sociability
	−0,06948360
	1,097156530
	68
	68,0

	Need for social contacts, recognition, motivation for success
	−0,01770176
	0,914414195
	68
	68,0

	Flexibility, determination, tolerance for difficulties
	0,26974677
	0,770758786
	68
	68,0

	Creativity, responsibility, tolerance for uncertainty
	0,06027896
	1,000510101
	68
	68,0

	Susceptibility to influence, lack of self−confidence
	0,07388618
	0,991609559
	68
	68,0

	Conformity (or passivity in work)
	−0,01186272
	1,089086147
	68
	68,0

	Together
	Propensity for risk, activity, sociability
	−0,00653280
	1,010,817,168
	122
	122,0

	Need for social contacts, recognition, motivation for success
	0,00072280
	1,011587048
	122
	122,0

	Flexibility, determination, tolerance for difficulties
	−0,00815272
	1,013116419
	122
	122,0

	Creativity, responsibility, tolerance for uncertainty
	−0,01824979
	1,007802685
	122
	122,0

	Susceptibility to influence, lack of self−confidence
	−0,00187046
	1,002354823
	122
	122,0

	Conformity (or passivity in work)
	−0,02146993
	1,007452983
	122
	122,0



Table 5Tests of equality of group means


	Factors (psychological qualities)
	Wilks’ lambda
	F
	df1
	df2
	Sig.

	Propensity for risk, activity, sociability
	0.990
	0.583
	2
	119
	0.560

	Need for social contacts, recognition, motivation for success
	0.999
	0.060
	2
	119
	0.941

	Behavioral flexibility, determination, tolerance for difficulties
	0.894
	7,035
	2
	119
	0.001

	Creativity, responsibility, tolerance for uncertainty
	0.992
	0.501
	2
	119
	0.607

	Susceptibility to influence, lack of self-confidence
	0.939
	3,836
	2
	119
	0.024

	Conformity (or passivity in work)
	0.998
	0.126
	2
	119
	0.882



Table 6Eigenvalues


	Function
	Eigenvalue
	% of variance
	Cumulative %
	Canonical correlation

	1
	14,742(a)
	84,2
	84,2
	0,940

	2
	8,030(a)
	15,8
	100,0
	0,770



Table 7Canonical discriminant function coefficients


	 	Function

	1
	2

	Flexibility in behavior, tolerance of difficulties
	0,885
	−0,539

	Susceptibility to influence, lack of confidence
	0,571
	0,847

	(Constant)
	0,008
	−0,003



Table 8Functions at group centroids


	How do you feel about strategic changes in the company?
	Function

	1
	2

	Negative
	−1,110
	−0,364

	Neutral
	−0,215
	0,202

	Positive
	0,289
	−0,086



Table 9Casewise statistics


	Actual group
	Case number

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	3
	3
	3
	3
	2
	3
	1
	1
	3
	2

	Highest group
	Predicted group
	3
	3
	3
	3
	2
	2(**)
	1
	1
	2(**)
	2

	P(D>d | G=g)
	p
	0,711
	0,989
	0,995
	0,865
	0,535
	0,692
	0,343
	0,890
	0,767
	0,920

	df
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	P (G = g | D = d)
	0,593
	0,445
	0,465
	0,463
	0,426
	0,497
	0,481
	0,463
	0,403
	0,377

	Squared mahalonobis distance to centroid
	0,683
	0,022
	0,010
	0,289
	1,252
	0,737
	2,138
	0,233
	0,529
	0,167

	Second highest group
	Group
	2
	2
	2
	2
	2
	3
	2
	2
	1
	3

	P (G = g | D = d)
	0,341
	0,396
	0,374
	0,338
	0,402
	0,337
	0,462
	0,343
	0,372
	0,375

	Squared mahalonobis distance to centroid
	1,789
	0,255
	0,445
	0,919
	1,368
	1,513
	2,222
	0,833
	0,692
	0,181

	Discriminant
	Function 1
	1,109
	0,270
	0,335
	0,273
	−1,251
	−0,162
	0,816
	0,276
	−0,902
	−0,122

	Function 2
	0,016
	0,063
	−0,176
	−0,623
	0,746
	1,059
	1,278
	−0,568
	0,441
	−0,195


**Misclassified case



Table 8 presents the mean values of the discriminant function for the three groups, indicating the membership allocation for each group. According to the equation, employees who have a positive attitude towards organizational changes are characterized by psychological traits such as flexibility of behavior (referring to tolerance for difficulties and uncertainties) and susceptibility to influence. The allocation of each case to a specific group is provided in Table 9 (for the sake of data conciseness and better readability, only the first 10 cases are shown).
In the analysis, the first 2 canonical discriminant functions were used.
Unstandardized canonical discriminant functions evaluated at group means
Below is a classification table presenting the results of discriminant analysis of the data with an indication of the achieved prediction accuracy (Table 10).Table 10Classification resulta


	The number of responses to the question «How do you feel about changes in the company?»
	Predicted group membership
	Total

	Negative attitude towards ОЗ
	Neutral attitude towards ОЗ
	Positive attitude toward ОЗ

	Count
	Negative 
Neutral
Positive
	6
8
8
	1
18
19
	2
19
41
	9
45
68

	%
	Negative 
Neutral
Positive
	66,7
17,8
11,8
	11,1
40,0
27,9
	22,2
42,2
60,3
	100
100
100


a87, 9% of original grouped cases correctly classified



The fifth column of the table indicates the total number of cases of open attitudes towards organizational changes. The three preceding columns, grouped under the general heading «Predicted Group Membership,» indicate the predicted number of cases for each group with negative, neutral, and positive attitudes towards organizational changes. For example, out of 9 individuals who are negatively disposed towards changes in the enterprise, based on the forecast (i.e., based on psychological qualities), only 6 employees actually exhibit such qualities, representing 66.7% of their total number. From the 68 individuals who openly expressed a positive attitude towards changes, only 41 individuals (or 60.3%) possess psychological qualities that genuinely correspond to such an attitude. Therefore, the hypothesis formulated above is confirmed: there exists a latent form of attitudes towards changes that can be quantitatively measured (see Table 11).Table 11Calculation of the latent attitude of personnel to changes


	Attitude towards changes
	Open form
	Hidden form
	Latent coefficient

	Negative
	9 people
	7,4%
	22 people
	18%
	2,44

	Neutral
	45 people
	36,9%
	38 people
	31,2%
	0,844

	Positive
	68 people
	55,7%
	62 people
	50,8%
	0,912

	Total number of employees who responded
	122 people
	100%
	122 people
	100%
	 



Calculated by the author using the SPSS program.
The comparison of the open and latent forms of attitudes towards organizational changes allows us to establish the range of their deviations and measure the level of latency by calculating the Latency Coefficient (LC) using the formula:[image: $${LC}=\frac{NL}{{N}_{op}}$$]

 (2)


where Nlatent [image: $${NL}$$]–is the number of employees who have a certain latent form of attitude towards changes (determined based on the psychological qualities of employees using discriminant analysis).
Nopen [image: $${N}_{op}$$]–is the number of employees who openly express their attitude towards changes (determined through surveys or questionnaires).
According to the proposed formula, we can calculate the level of latency for negative, neutral, and positive attitudes towards changes. In this case, company managers can have information about the most likely number of employees who are inclined towards changes in a certain way. However, most often, it is interesting to know the extreme values, namely the number of employees with a negative or positive attitude towards changes.
Using the calculated latency coefficient, we can determine the motivation coefficient (MC) for organizational changes. For this purpose, we propose the following formula:[image: $$MC=\frac{{N}_{positive}\times {LC}}{N}$$]

 (3)


where MC is the motivation coefficient for organizational changes;
N positive is the number of employees with a positive attitude towards changes;
LC is the latency coefficient.
The KM indicator ranges from 0 to 1. When approaching the lower limit (KM = 0), the level of motivation of the personnel towards changes is zero, meaning there is practically no motivation for changes. The higher the value of KM, the greater the level of motivation of the personnel towards changes. If necessary, this indicator can be calculated both for all employees of the enterprise as a whole and for specific categories or groups of employees.
At the investigated enterprise:[image: $$MC=(68\times \text{0,912})/122=\text{0,51}$$]




The calculated coefficient value indicates a challenging situation: an unfavorable socio-psychological climate and a significant likelihood of resistance to changes from the personnel.

4 Discussion
In the author's opinion, for the successful implementation of organizational changes, the optimal or minimally required value of Km should be at least 0.6 to meet the «critical mass» of personnel positively inclined towards changes. That is, no less than 60% of employees should have a positive attitude towards changes. Taking into account the hierarchical level of employees within the enterprise, the Km for department or division managers should be at least 0.7, while for specialists and workers, it should be no less than 0.6.
The proposed method of measuring the latent form of employees’ attitudes towards organizational changes and quantitatively assessing the level of motivation for transformations can be applied in any enterprise.

5 Conclusion
The study confirmed the hypothesis of the existence of a latent form of employees’ attitude towards organizational changes (OC). Psychological traits (or qualities) have been identified that can be used to predict the latent attitude of employees towards OC and cluster them into groups: «Negative attitude», «Neutral attitude», and «Positive attitude». The most significant traits are behavioral flexibility (or tolerance for difficulties) and susceptibility to influence. These psychological qualities are characteristic of employees who have a positive attitude towards OC. A formula has been proposed to measure the level of latency for negative, neutral, and positive attitudes towards OC among employees of the enterprise. Additionally, a formula has been determined for calculating the motivation coefficient of personnel towards OC, and the lower limit of its value has been proposed for the successful implementation of OC depending on the employee's belonging to a certain hierarchical level of the enterprise (department managers, specialists, workers).
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Abstract
This chapter aims to provide a framework for improving organizational work processes and enhancing employee well-being and stability, thereby fostering a positive and productive work atmosphere that supports the achievement of organizational objectives. It highlights the rationale behind this framework by categorizing bullying behaviors and analyzing their impacts on various aspects of job performance. The chapter seeks to comprehensively address workplace bullying by integrating both quantitative and qualitative methodologies. This combined approach offers valuable insights for human resource professionals and researchers, helping them identify effective remedies for bullying and strategies to control or eliminate it. The implementation of this strategic framework is expected to mitigate workplace harassment and enhance employee effectiveness. Focused interventions targeting sustained complaints or discriminatory forms of workplace bullying can significantly reduce the negative effects on attendance, job commitment, and work quality. Beyond addressing bullying incidents, this framework seeks to build supportive workplace environments that promote employee resilience, well-being, and, ultimately, organizational success. For human resource experts, the framework provides a systematic methodology to identify and classify workplace bullying behaviors, enabling the development of effective regulations and interventions. For researchers, it offers a foundation for conducting similar studies to contribute to evidence-based practices and improve organizational strategies against workplace bullying. Ultimately, this strategic framework addresses the complex dynamics of workplace bullying, advocating for healthier work environments and optimizing organizational performance.
Keywords
StrategyWorkplace bullying framework for organizational health and employee well-being
1 Introduction
The organization is always yearning for the best achievement of set objectives by creating an enabling environment. However, this has been quite elusive to attain for most due to the continued prevalence of undesirable behaviors like bullying, intimidation, autocracy, nepotism, and organizational conflicts. Kaki [1]. Most often these phenomena are born out of aggressive behavior that contradicts basic human values and transgresses the moral teachings found in religions that promote tolerance [2]. Aggressive behavior especially bullying is present across different social settings starting from families to workplaces up to schools among others historically ranging from physical violence through psychological humiliation resulting from power imbalances [3]. This form of behavior is not limited to educational institutions, it affects both public and private sectors with practices such as provocation, verbal abuse, threats or marginalization. The workplace has more psychological forms of bullying than the physical ones witnessed in schools which are directed at lowering employees’ morale through insults rumors and threats thereby interfering with good performance [4]. Such actions put careers at risk besides breaking down unity between employees leading to low productivity levels alongside conflicts.
Bullying transcends cultural, religious, and geographical boundaries, universally impacting individuals' well-being and performance [5]. Contributing factors include inadequate supervision, aggressive managerial styles, and employees' unawareness of labor laws, rendering them vulnerable targets [5]. These are challenging that the framework will address by satisfactorily exploring instances of workplace bullying, clarifying the manifestations, identifying perpetrators, and underlining gender-specific vulnerabilities. The integration of both quantitative and qualitative research should seek to provide a solution to bullying's impact, workplace disharmony, and low employee satisfaction and productivity with theoretical insights and practical strategies.
Bullying has been embedded as the key element of interest in recent research and has been broadly placed under review by various scholars, researchers, and professionals. The concept of bullying, though it was recognized a long time ago, was studied comprehensively only in recent years because of its widespread occurrence in various contexts during this era [6]. Bullying is generally defined as a form of aggression involving the use of power and control to dominate others, suppress their abilities, and thwart their desires, leaving deep negative effects [7]. Its prevalence is observed in various environments such as homes, schools, workplaces, among others. Workplace bullying, in particular, raises concerns among employees, often leading to dissatisfaction, depression, and even resignation [8].
Based on this context, this study focuses on three main themes. The first theme explores theoretical interpretations of bullying behaviors, reviewing various theories attempting to explain the causes and mechanisms of bullying. The second theme delves into the topic of workplace bullying and its various dimensions, focusing on its behaviors within the work environment and their impacts on individuals and organizations. Lastly, the third theme addresses job performance and its significant impact on employees' performance and consequently on the organization as a whole.

2 Theoretical Explanations of Bullying Behaviors
Bullying is an aggressive behavior that has attracted interest across various psychological schools and theories, each offering unique frameworks to understand its dynamics. The behavioral theory, championed by Watson, Pavlov, and Skinner, emphasizes environmental factors influencing individual behavior, which can be trained, controlled, and modified through reinforcement mechanisms [9]. According to this theory, individuals learn behaviors through their environment, and bullying behavior can be reinforced by social reinforcement, where bullies strengthen their behavior through surrounding individuals who do not resist them [10].
Freud's psychoanalytic theory suggests that bullying and aggression are outcomes of internal conflicts and instincts, such as the death instinct driving individuals to commit aggression and destruction [11]. These behaviors are seen as responses to these instincts, with learned and acquired ways of expression that can be redirected into socially acceptable goals [12]. Bandura's social learning theory posits that individuals learn through observation and reinforcement, suggesting that bullying behaviors can be acquired and reinforced through external rewards or the alleviation of frustration [13]. Cognitive theories argue that bullies differ from their victims in their perceived control over the environment, often justifying their actions based on distorted cognitive beliefs about others' intentions and exhibiting tendencies toward violence [3]. These theories underscore the role of personal experiences, perceptions, and beliefs in shaping aggressive behaviors like bullying [14].
Workplace Bullying
Workplace bullying, first defined by Andrea Adams in 1992, includes the chronic and bad use of aggression with the aid of individuals or companies within the workplace, driven via mental troubles which include authoritarianism, lack of trust, and narcissism [15]. It contributes substantially to a antagonistic paintings environment and intense strain amongst people inside the place of job [16]. Workplace bullying encompasses a number negative behaviors, consisting of bodily and psychological damage, harassment, belittling, and derogatory name-calling, often targeting the ones perceived as weaker in organizational hierarchy [17].
The Impact on Job Performance
﻿The impact of administrative center bullying on activity performance is profound, affecting both the bullied people and the business enterprise as an entire. Victims often enjoy reduced productivity, extended absenteeism, and decreased task satisfaction [18]. This bad impact extends past the individual stage, affecting group dynamics, organizational lifestyle, and average morale [19].
The literature reviewed demonstrates a various array of research analyzing workplace bullying and its ramifications on task performance across unique contexts. Abu Zayda (2022) explored administrative center bullying among municipal personnel in North Gaza, finding a negative impact on self-esteem and burnout ranges, recommending interventions such as cognizance sessions and career counseling to mitigate those consequences. Similarly, Faeq [20] highlighted the correlation among place of work bullying and employees' purpose to go away within the Directorate General of Tourism in Sulaymaniyah Governorate, emphasizing the need for organizational guide and a defensive environment. Al-Obeidi [21] focused on a fabric factory in Al-Hillah, identifying a bad effect on organizational overall performance because of bullying behaviors, stressing the significance of control attention and help.
Moreover, [22] examined task frustration as a mediator among organizational bullying and work engagement amongst nurses in Ministry of Health hospitals in Mansoura, underlining the oblique results of place of work bullying via task frustration. Qarni [7] explored place of job bullying's effect on worker performance at the General Authority for Supply Commodities in Cairo, confirming good sized poor results and recommending organizational improvements and academic seminars to deal with bullying behaviors.
Kaaki [23] delved into administrative bullying in the girl work environment at Princess Nourah bint Abdulrahman University, revealing numerous forms of bullying and advocating for policies in opposition to favoritism and for empowering girl personnel. Ghunaim [24] highlighted full-size bullying in governmental corporations, urging complete measures to address its occurrence and effect on employees. Beyond Arabic research, foreign research additionally contributed precious insights. Ying [25] examined place of business bullying among pediatric nurses in Hubei Province, China, noting its direct correlation with occupational burnout and advocating for managerial intervention to create a supportive place of work. Al-Muharraq [26] investigated administrative center bullying amongst nurses in Riyadh, indicating a high turnover intention because of bullying and recommending managerial movements to mitigate its severity. Matthiesen and Einarsen [27] explored place of business bullying amongst physicians, linking it to perceived strain and advocating for supportive paintings environments. Yujenog [28] studied place of work bullying among clinical nurses in Korea, emphasizing its correlation with emotional exhaustion and the want for preventive measures. Al-Ghabeesh [29] focused on emergency branch nurses in Amman, underscoring the impact of bullying on productiveness and the importance of preventive measures. Collectively, those research underscore the pervasive effect of administrative center bullying on activity performance across distinctive expert settings, highlighting the importance of organizational rules and interventions to mitigate its unfavorable outcomes and foster supportive work environments.
In brief, workplace bullying is a serious challenge with deep implications for both individuals and organizations. The theoretical frameworks provide an understanding of the depth of bullying behaviors that calls for comprehensive interventions and guidelines in order to cope effectively with the pervasiveness of the issue. Understanding such dynamics would help toward more healthy and greater-effectiveness work environments in contemporary setups. Finally, the factors of functional bullying and task performance are relevant dimensions in studies on organizational behavior. Their relationship emphasizes how well an organization deals with administrative center aggression to put forth a high-quality, productive organizational climate. The focus of future research has to be on how intervention methods and organizational policies can moderate the impact of functional bullying on, or even enhance, task performance for promoting healthy workplace dynamics and fostering organizational success.

3 Methods
The proposed method will combine the literature assessment of secondary information with exploratory interviews, broadening the framework to address workplace bullying in the government zone. It will be initiated by a comprehensive review of extant literature on workplace bullying within government agencies that has the intention of discovering generic issues and its impact on activity performance rated at present, along with frameworks or current interventions. This will involve conducting a scientific search across instructional databases and gray literature; the review of studies talking to bullying's prevalence, effects, and particularly government-set interventions. Key findings are synthesized, highlighting contributing elements reminiscent of organizational way of life and strength dynamics. It's going to also critically look at theoretical perspectives, such as organizational justice. The applying of present frameworks from numerous sectors in authorities settings shall also be assessed.
Exploratory interviews with key stakeholders inside the government region, likewise, validate and improve insights accumulated from literature evaluation. Semi-dependent interviews have interaction government officers, HR managers, and personnel having direct experiences or comprehension of place of work bullying problems. The interview intends to find out firsthand views relating to the prevalence of bullying, its manifestations, influences, and current organizational responses for this issue. Such qualitative data from the interviews will capture nuanced topics, worries, and particular examples concerning place of job bullying, making sure that a holistic understanding of the phenomenon is realized inside government contexts.
Such is the intended outcome of this methodological technique: a comprehensive framework tailored to cope with workplace bullying in authorities agencies. The results from a literature assessment and exploratory interviews will be synthesized to choose commonplace subject matters, demanding situations, and possibilities for intervention. This synthesis provides the basis for further refining a conceptual framework of key elements, together with related policy recommendations, organizational interventions, and training programs specific to the government setting. Professional consultation or stakeholder feedback for validation of the framework will establish its relevance and feasibility of implementation, and effectiveness in creating a supportive and respectful work environment. Such an integrated approach will, therefore, be seeking to link theoretical insights with sensible reviews in a manner that fosters a strong framework for tackling workplace bullying in the government area.

4 The Suggested Framework
The framework gives a scientific dimension through which HR professionals and researchers can manage workplace bullying and optimize the performance of employee task functions. It identifies or recognizes constructive bullying behaviors and their resultant effects on various dimensions of functional performance with the purpose of promoting a supportive work environment. Integration of quantitative with qualitative methods helps to enhance understanding and control of workplace bullying dynamics.
The second phase presents a model aimed at assisting HR professionals and researchers in the management of workplace bullying and the improved performance of employees while on the job. The place of job bullying as an independent variable and its effect on the process performance of workers as dependent variables will be put into consideration through a developed established method by this framework. Table 1 identifies the components of these variables. The Functional Bullying column identifies and categorizes a number of unique behaviors representative of the administrative center context. The second column, Functional Performance, lists aspects of job performance that can be affected by these behaviors. Each cell within the desk thus illustrates a direct courting between a form of functional bullying and its capability impact on a corresponding issue of job performance. The same can be designed in such a manner that it custom aligns very closely with specific study findings and objectives.Table 1Study framework
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This framework provides a dependent approach through which HR specialists and researchers can help mitigate place of work bullying's effects on employee task overall performance. It categorizes functional bullying behaviors and their consequences on functional overall performance factors to provide a supportive work surroundings. Therefore, knowledge and control of place of job bullying dynamics are complemented by the integration of quantitative and qualitative techniques.
Above is a framework designed to cope with the crucial question regarding administrative center bullying and its relationship with employee activity performance. Targeted would be to understand how occupational bullying manifests inside the institutions, who are the perpetrators, and if women or adult males are more susceptible. A mixed approach incorporating quantitative and qualitative studies strategies for imposing the framework is proposed.

5 Results and Implication
This framework is expected to manage and reduce bullying at the place of business more effectively, thereby improving employee activity performance. By doing systematic categorization and addressing unique varieties of practical bullying behaviors with centered interventions, HR specialists can intention to mitigate their adverse effects on diverse components of purposeful overall performance. For example, handling persistent criticism can certainly affect attendance and time dedication, while fighting off discrimination and segregation might want to embellish staff' skill to effectively take care of the general public. This method no longer only pursues to reduce occurrences of administrative center bullying but additionally seeks to foster a greater supportive and conducive work environment in which personnel can thrive.
The framework thus has practical implications for both HR experts and researchers. It provides a structured methodology for discovering, categorizing, and coping with particular forms of workplace bullying with negative effects on worker job performance. By applying the framework, HR experts can then successfully implement targeted interventions and policies tailored to reduce diagnosed styles of bullying. Thus, the framework could be used by researchers to test further studies, evaluation, and hence contribute to evidence-based practice development in combating workplace bullying. At last, this is a very practical device or tool that will assist in ensuring health and well-being by endorsing systematic approaches to deal with causes and outcomes of workplace bullying.

6 Conclusion
Finally, this newsletter proposed a based framework designed to enable HR specialists and researchers in the fight against workplace bullying at work and improvement of worker's task performance. It aimed to contribute to the formation of a supportive and efficient work environment by systematically dealing with activity bullying as an unbiased variable and its effect on job overall performance as dependent variables. Table 1 represents a pristine example of the elements for these variables, which identify specific behaviors related to purposeful bullying with their possible impact on various elements of purposeful performance.
The framework now not only seeks to recognize the manifestation of place of job bullying and find perpetrators but can also examine gender-specific vulnerabilities. Having both quantitative and qualitative techniques, this framework offers the advantage of complete expertise, besides a strong administration technique to be applied towards administrative center bullying.
Implementing this framework is likely to establish better control and reduction of workplace bullying, thereby improving worker job overall performance. Focusing on extraordinary varieties of useful bullying via tailored interventions will allow, more specifically, HR experts to mitigate their unfavorable impact on attendance, job commitment, and first-class of labor, different vital components of practical overall performance. This approach now not simplest targets decreasing instances of place of job bullying however additionally seeks to domesticate a paintings surroundings that helps employees' nicely-being and organizational achievement.
On the practical level, this framework provides HR professionals with a structured approach to identifying, classifying, and addressing some forms of workplace bullying. Further, it also provides a framework for researchers to conduct additional studies and evaluations to contribute to evidence-based practices in combating workplace bullying. Ultimately, this is a useful framework toward organizational fitness, nice working employee well-being, and a positive place of business subculture—in fact, conductive to sustained fulfillment. This is done by systematically addressing the basis reasons and results of place of job bullying.
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Abstract
This research paper explores the discourse surrounding civilized coexistence and tolerance, emphasizing the prevalence of constructive dialogue, respect for differing opinions, and the promotion of social harmony. The significance of this study lies in its focus on the culture of civilized coexistence and tolerance, which should ideally permeate all human societies. The research problem centers around university students’ perception in the United Arab Emirates (UAE) regarding the role of modern interactive media in disseminating the culture of tolerance and civilized coexistence as countermeasures to the proliferation of hate speech, terrorism, and extremism. To address this problem, the researcher employed two theoretical frameworks, and the interactive media platforms of Facebook, Twitter, WhatsApp, YouTube, Instagram, and Snapchat were utilized. The findings of the study led to several recommendations. Firstly, it is imperative to renounce hate speech and actively report any online platforms through interactive media channels that propagate topics related to violence. Additionally, fostering positive engagement with others is crucial to cultivating an environment conducive to tolerance and civilized coexistence.
Keywords
Civilized coexistenceToleranceConstructive dialogueRespect for differing opinionsSocial harmony
1 Introduction
This research paper aims to identify the role played by interactive media in promoting the values of tolerance and positive coexistence, in response to the culture of hatred and the discourse of terrorism and extremism.
With the first decade of the third millennium, the phenomenon of social networking sites has emerged, which has become within the reach of millions worldwide. These networks have enabled users to deal with them in a way that has made the contemporary citizen today called a journalist citizen. Since these networks have a wide space for publishing through cyberspace, what is published on them of topics, images, videos, drawings, and various areas has an echo among the user audience. Among these topics are those related to moral values, some general humanitarian principles, and diverse cultures, including those that promote hatred, bigotry, and extremism. On the contrary, there is another culture that we are in dire need of, which is civilized coexistence and the culture of tolerance, which is the goal of all communities that love good and peace.
The practice of coexistence and tolerance requires the availability of two basic conditions, the first of which is the existence of civil society, and the second is the existence of a state of institutions and law, and in return, the process of establishing the state of law and building civil society progresses with the availability of conditions for tolerance [1].
The subject of the paper is a discourse characterized by civilized coexistence, tolerance, the primacy of the language of civilized dialogue, the other opinion, acceptance of the other and the call for peaceful and social coexistence. Therefore, the research gains its importance from the importance of the subject of the culture of civilized coexistence and tolerance, which must prevail not only in our society but in all human societies.

2 Research’s Problem
The research of the research is to raise the following question:
How do university students in the UAE, the rising generation that must rely on building and defending the nation, see the role played by modern interactive media in spreading the culture of tolerance and civilized coexistence, in response to the culture of hatred and the discourse of terrorism and extremism?

3 Research Objectives and Questions
Based on the importance of the subject of the research, especially “the concept of a culture of tolerance and civilized coexistence”, is to identify the vision of the Emirati university youth for what is published by the interactive media of the culture of tolerance and civilized coexistence, this research seeks to answer the following questions from the point of view of the university youth surveyed who the ones are who will answer these questions:	1.
Time limits: The research was applied during the period from September 2019 until the end of November 2019.

 

	2.
Geographical Boundaries: Emirate of Sharjah and Ajman.

 

	3.
Applied Boundaries: A random sample of students from the University of Sharjah and Ajman University.

 






4 Research Methodology
This research belongs to the “descriptive survey” methodology that suits its goals and questions. This methodology aims to describe events, people, beliefs, attitudes, values, goals, details, and interests [2]. The research aims to identify the vision of Emirati university students towards the values of tolerance and civilized coexistence published on interactive media platforms, specifically at the University of Sharjah and Ajman University. Given the nature of this research and its objectives, the most appropriate methodology for studying this type of phenomenon is the descriptive methodology. This methodology goes beyond collecting facts, data, and reports to the scientific analysis of extracting meanings, attempting to link some variables together, and discussing the results scientifically, interpreting them in clear terms.

5 Research Terminology
Civilized Coexistence: means getting to know each other between nations, peoples, and civilizations. Since getting to know each other indicates the depth of human connections and establishing them based on knowledge of the other and dialogue with them, it is an invitation to return to human nature.
Culture of Tolerance: means practically spreading and promoting the call for peaceful coexistence and accepting other opinions, rejecting sectarian, racist, and denominational culture, and everything that divides society.
Interactive Media Platforms: a term used to describe a group of websites and applications on the World Wide Web that allow communication between individuals in a virtual community environment, united by a common interest or belonging to a specific country, school, or group. It is a global system for transmitting information. The social media platforms referred to in this paper are Facebook, Twitter, WhatsApp, Instagram, Snapchat, Viber, and others that our university youth are accustomed to.
As for this research paper, which addresses the topic of (civilized coexistence and culture of tolerance) and how to grow and spread this culture through the new interactive media. The researcher decided to use two specialized theories in the objectives of the thesis, namely the uses and gratifications theory, and the theory of dependence on the media.
The Uses and Gratifications Theory
This theory means that an important part of the public's use of the media is directed to achieve goals determined by individuals who are exposed to the media, so they choose programs, publications and topics that meet what they need and what they are looking for from information, whether for the purposes of learning, education, providing knowledge, entertainment, spending time, or even advertising and entertainment.
Hence, the current research employs this theory according to the following approaches:	1.
Identifying the role of social media platforms in education, guidance, and counseling related to promoting love, tolerance, rejecting violence, hatred, and not advocating terrorism.

 

	2.
Exploring the needs of university youth and their level of exposure to the culture of violence, as well as their acceptance and satisfaction with publications related to this aspect.

 

	3.
The quality of the cognitive orientation of university youth regarding general culture on the one hand, and the culture related to the formation of their independent personalities and their inclination towards violence or tolerance on the other hand.

 

	4.
Whether researchers choose their topics out of awareness, understanding, and intention, or whether the audience is negative towards them.

 

	5.
The nature of the content provided by social media platforms regarding the culture of coexistence and tolerance, and whether this content meets the social, psychological, and personal needs of university youth.

 





The Media Dependency Theory
The idea behind the Media Dependency theory is that the use of media is not isolated from the influence of the society in which individuals live, and the ability of media to influence increases when these media perform the function of continuously and intensively transmitting information with high efficiency [3].
Media dependency is related to a number of specific motivations. The more motivated individuals are, the more they search for gratifications from a particular medium. In other words, an individual's dependency on media increases as they become aware of the possibility of obtaining specific gratifications from them. For example, a person's need for information (news) increases their dependence on the media to satisfy their need to understand what is happening in their society—both internally and externally, or to play an active role in this society [4].
Media dependence theory identifies three types of influences that media have in this context: cognitive, emotional, and behavioral effects. Cognitive influences according to dependence theory include folding unraveling ambiguities and forming trends. And the order of priority, and the breadth of beliefs and values.
The emotional effects are associated with terms such as feelings or emotions, emotional apathy and apathy, fear and anxiety, bloody support and alienation, and behavioral influences according to Deflor and Rokic lie in two basic behaviors: activation and lethargy.
According to Makkawi and Mr. Nimr [5], 314, relations of dependence on the media are based on two main pillars: objectives and sources.
For this research, the theory of dependence on the media benefited the research with a systematic vision suitable for the outputs of the research and its results, which confirms that the public is still a good follower of the media and depends in its cultural, cognitive and behavioral achievement on these means.
Civilized Coexistence
We can define civilizational coexistence procedurally as: integration, interaction and communication between nations and peoples and acquaintance between their civilizations based on word, dialogue, good advice, and active participation in various global cultural, intellectual, and social forums [6]. This in itself achieves the psychological and social balance of human beings.
Culture of Tolerance
It must be noted that the culture of tolerance and peace does not mean surrender and acceptance of the fait accompli, but rather it must condemn all aspects of occupation and aggression to which peoples in the world are exposed and it must be in the service of just causes [7].
The United Nations defined tolerance as: “harmony in the context of difference, which is not only a moral duty” but a political duty, and a positive attitude, which includes the recognition of the right of others to enjoy human rights and fundamental freedoms, a responsibility that constitutes the pillar of human rights and pluralism, especially “multiculturalism, democracy and support for the law, which involves the rejection of authoritarianism, every human being is free to adhere to his beliefs, and he accepts the adherence of others to their beliefs, and for them. The right to their cultures, history, religion and beliefs and the right to live in peace within the framework of tolerance [8].

6 Interactive Media
The tremendous technical development witnessed by the ICT sector in the last two decades, especially with the spread of the Internet, has imposed new facts on the world, which made people coalesce in a virtual world whose secretions have been controlling little by little the human, political and social reality of the population of the globe, and perhaps one of the most important secretions of this world, which hardly settles in the case of what has become known as interactive media, through which millions of people participate, each according to his interests. and his inclinations [9].
The rapid development of the media and communication has led to a real revolution and fundamental.
Directly on the various organizations and social structures. All this has contributed to what has become known as social networks, which have become the means of communication influential in daily events, providing the opportunity for all young politicians, and researchers to transfer their ideas and discuss their political and social issues and what they wish to transfer, exceeding the natural limits to new spaces uncontrolled. Even governments and non-governmental organizations are using these networks to communicate their ideas and achieve their various goals [10].
Where ideas, opinions and feelings can be exchanged or promoted for a specific commodity or product and work done in a virtual community [11], and some figures indicate that among the 50 most visited sites in the world, we find 10 sites for the social network [12].
As these sites are considered the most widespread on the Internet, because of their characteristics that distinguish them from websites, which encouraged Internet surfers from all over the world to increase the demand for them, and at a time when the demand for websites has declined, and despite criticism of the negative and direct impact on the family community, and contribute to the breakdown of its contract and collapse, there are those who see it as an important means of growth and cohesion between societies And bringing concepts and opinion closer with the other, and learning about the cultures of different peoples, in addition to his active and distinguished role as a successful means of communication in the mass uprisings [13].

7 Interactive Media in the UAE
According to recent statistics in the United Arab Emirates, according to what was published on the website of Al-Khaleej newspaper on March 22, 2022, the number of active accounts on social networking sites in the UAE reached about 38.63 million accounts, according to a report issued by the specialized website «Global Media Insight» (https://​www.​alkhaleej.​ae/​2022-03-22/​386-).
The report revealed that internet users in the UAE increased by registering 95,000 new users between 2021 and 2022, while the internet penetration rate in the country reached 99% of the total population until the beginning of 2022.
YouTube topped the list of social media platforms by use, then Facebook in second place, and the platform «TikTok» clearly advanced to rank third, then «LinkedIn» in fourth place, while the Instagram platform ranked fifth, and the ranking of Snapchat and «Twitter» platforms came in sixth and seventh places respectively.
In detail, the report ranked YouTube as the most used among social media platforms and applications in the country with a rate of 91.1% and about 9.06 million users, while Facebook ranked second with 72.4% with 7.2 million active accounts, and TikTok ranked third with 62.4% with 6.7 million active accounts.
LinkedIn ranked fourth with 57.3% with 5.7 million, while Instagram took fifth place with 52.8% and 5.25 million active accounts.
Snapchat came in sixth place with 32.7% with 3.25 million active accounts, while Twitter ranked seventh with 24.6% with 2.45 million active accounts.
In its annual achievements report for 2021, the Telecommunications and Digital Government Regulatory Authority (TDRA) revealed that the number of internet users in the UAE reached 9.94 million at the end of last year, while the average time spent by the UAE population using the Internet was about 7.24 h per day, including 1.57 h of average time spent reading news, and 2.55 h of average time spent on social media.
Regarding internet speeds during 2021, the authority indicated that the average download speed on phones reached about 177.52 megabytes, an increase of 104.6 percent in download speed using the Internet of phones compared to 2020, while the download speed using fixed internet reached 130.99 megabytes, an increase of 44.6 percent.
DEWA will continue its pivotal role within the country's directions during the next fifty years, which include accelerating the pace of digital transformation, creating a future based on advanced technology supported by artificial intelligence and smart cities, and building a society and knowledge economy that achieves sustainable development, happiness, and well-being for society.
The report draws on all data, insights, and trends to provide a building block base for understanding how people are using connected devices and services in 2022.
The report examines usage statistics and analysis of language data, gender participation, sentiment analysis, and location in relation to industries, including automotive, telecommunications, finance, and banking.

8 Examples of Interactive Media
8.1 Facebook Site
It is a site that helps to form relationships between users, enabling them to exchange information, files, personal photos, videos, and comments, all of this is done in a virtual world, cutting the barrier of time and space. Al-Ali [14], (p. 122), and this site has achieved success and widespread unlike any other social networking sites, where the rate of new subscriptions reached 150 thousand new subscribers per day [11].

8.2 Twitter
It is a social media medium and microblogging platform that allows its users to send and read updated data, known as tweets with a maximum length of 140 characters. It is a service that helps friends, family members and co-workers to communicate and maintain contact with each other by exchanging quick and usual answers to one question, which is what to do now? Twitter is the most famous social networking network, which has spread in recent years, and played a major role in the events and took the bird, as its symbol, and Twitter is a fertile place to express the opinions of the general public regarding topics that occupy public opinion and public events.

8.3 YouTube
It is a website that displays various videos, and allows its users to watch the videos it displays without the need to download the video, or create an account to watch, and gives its viewers the opportunity to express their opinion on the video by expressing their admiration for it or not and adding their comment to the video they watch, in addition to providing other free services, such as creating their own YouTube channel. Opinions varied about YouTube, and whether the site was considered a social network or not, as some opinions tend to classify it within the sites dedicated to sharing videos, and it cannot be considered one of the social networking sites due to its participation with it in a number of characteristics, including publishing videos and receiving comments and publishing them widely.

8.4 Instagram
It is a free photo-sharing application and a social network as well, launched in October 2010 and currently acquired by Facebook, and allows users to take a photo, add a digital filter to it, and then share it in a variety of social networking services and the Instagram network itself.

8.5 Snapchat
It is a social networking application to record, broadcast and share picture messages developed by (Evan Spiegel and Robert Murphy), and then Stanford University students. Through the application, users can take photos, record videos, add text and graphics, and send them to the control list of recipients. … The app has been subjected to acquisition attempts from several companies.
Many studies and researches that dealt with social networking sites confirmed that it is an interactive means of communication that may achieve many benefits for its users, they are [15]: It helps its users to keep up with all that is new in the various fields of life by looking at conferences and seminars. It achieves interactivity and flexibility, contributes to the development of awareness, and develops among its users a spirit of initiative and dialogue.


9 Research Population
The research population is represented by the student community in two universities in the UAE: the University of Sharjah and Ajman University, given that the segment of students and youth are the most inputs and using social networks in today's world, in addition to the importance of reading the thinking pattern of this segment, because of its important evidence in research and study, especially with regard to the values of tolerance and civilized coexistence.

10 Research Sample
The sample is part of the population selected according to special rules so that the withdrawn sample is as representative as possible of the research population, and a random sample (stratified) will be selected from the research population.
The questionnaire was distributed to (600) male and female students in a stratified random manner from the students of the University of Sharjah and Ajman University, and their number reached (360) from the University of Sharjah, and the retrieval of (350) and Ajman University, and their number reached (240), and the retrieval of (233) questionnaires from Ajman University students, and the following is a description of the individuals of the research sample according to the variables age, gender, stage of research, specialization, as in Table 1.Table 1Demographic information of the study sample


	Variable
	Category
	Quantity
	Percentage

	Age
	16:28
	173
	29.67

	11:12
	275
	47.17

	10:14
	129
	22.13

	27 or above
	6
	1.03

	Total
	583
	100

	Gender
	Male
	271
	46.48

	Female
	312
	53.52

	Total
	583
	100

	Grades
	First
	118
	20.24

	Second
	139
	23.84

	Third
	106
	18.18

	Fourth
	126
	21.61

	Fifth
	71
	12.18

	Sixth
	23
	3.95

	Total
	583
	100

	Specialization
	Humanities Faculties
	187
	32.08

	Scientific Faculties
	396
	67.92

	Total
	583
	100




It appears from Table 1 that the most prominent frequency of the age variable reached (275) by a percentage of (47.17) for the category (21–23), followed by art (18–20) with a frequency of (173) and a percentage of (29.67).
The table shows that the number of females reached (12) with a percentage of (53.52) and the number of males (271) with a percentage of (46.48).
It appears from the table that the most prominent repetition of the variable of the school stage amounted to (139) for art (second) with a percentage of (23.84), followed by the category (fourth) with a frequency of (126) and a percentage of (21.61).
It appears from the table that the number of people for the category (humanitarian colleges) has reached (396) by a percentage of (67.92) and the number of people for the gesture (scientific colleges) amounted to (187) by a percentage of (32.08).

11 Results
The results of the research, which aimed at the role played by the interactive media in spreading the values and culture of tolerance and civilized coexistence from the perspective of university students in the UAE, and the results will be presented depending on the problem of the research.
Presentation of Results According to the Study Questions:
The results of the main question: What are the topics of the culture of tolerance presented to the interactive media from the point of view of university students in the UAE?
To answer the question, ratios, frequencies, arithmetic averages, and standard deviations were extracted for the paragraphs of “the field of tolerance culture topics presented on interactive media networks from the point of view of university students in the UAE”.
It appeared from Table 2 that the most prominent repetition of paragraph (1) amounted to (22) with a percentage of (38.1) for the degree (Agree), followed by the degree (Strongly Agree) with a frequency of (188) and a percentage of (32.2).Table 2Ratios and repetitions of all paragraphs that show the topics of the values of tolerance and civilized coexistence presented on the interactive media from the point of view of university students in the UAE


	Para. No
	Para
	 	Strongly agree
	Agree
	Neutral
	Disagree
	Strongly disagree

	1
	Invitation to accept and the other opinion
	Quantity
	188
	222
	82
	77
	14

	Percentage
	32.2
	38.1
	14.1
	13.2
	2.4

	2
	Encouraging freedom of opinion and expression
	Quantity
	229
	213
	64
	57
	20

	Percentage
	39.4
	36.5
	11
	9.8
	3.4

	3
	Spreading the freedom of civilized coexistence among citizens
	Quantity
	224
	198
	75
	82
	4

	Percentage
	38.4
	34
	12.9
	14.1
	0.7

	4
	Rejecting hate speech
	Quantity
	114
	201
	155
	96
	17

	Percentage
	19.6
	34.5
	26.6
	16.5
	2.9

	5
	Highlighting the culture of tolerance
	Quantity
	208
	146
	163
	45
	21

	Percentage
	35.7
	25
	28
	7.7
	3.6

	6
	Reduce the incitement of strife
Sectarian, ethnic and regional
	Quantity
	183
	138
	57
	138
	67

	Percentage
	31.4
	23.7
	9.8
	23.7
	11.5

	7
	Love towards others
	Quantity
	257
	143
	106
	41
	36

	Percentage
	44.1
	24.5
	18.2
	7
	6.2

	8
	Respect for religions and sects
	Quantity
	294
	101
	70
	80
	38

	Percentage
	50.4
	17.3
	12
	13.7
	6.5

	9
	Spreading the message of the true monotheistic religions as it is
	Quantity
	217
	71
	134
	108
	53

	Percentage
	37.2
	12.2
	23
	18.5
	9.1

	10
	Rejection of the factors of division and rivalry
	Quantity
	172
	153
	144
	71
	43

	Percentage
	29.5
	26.5
	24.7
	12.2
	7.4

	11
	Inculcate human values
	Quantity
	242
	213
	77
	44
	7

	Percentage
	41.5
	36.5
	13.2
	7.5
	1.2

	12
	Promote national identity
	Quantity
	215
	230
	97
	39
	2

	Percentage
	36.9
	39.5
	16.6
	6.7
	0.3

	13
	Spreading social peace
	Quantity
	218
	174
	110
	33
	48

	Percentage
	37.4
	29.8
	18.9
	5.7
	8.2




It appears from the table that the most prominent repetition of paragraph No. (2) amounted to (229) with a percentage of (39.4) for the degree (Strongly Agree) followed by the degree (Agree) with a frequency of (36.5) and a percentage of (36.5).
It appears from the table that the most prominent repetition of paragraph (3) amounted to (224) with a percentage of (38.4) for the degree (Strongly Agree) followed by the degree (Agree) with a frequency of (198) and a percentage of (34).
It appears from the table that the most prominent repetition of paragraph No. (4) amounted to (201) with a percentage of (34.5) for the degree (Agree), followed by the degree (Neutral) with a frequency of (155) and a percentage of (26.6).
It appears from the table that the most prominent repetition of paragraph (5) amounted to (208) with a percentage of (35.7) for the degree (Strongly Agree) followed by the degree (Neutral) with a frequency of (163) and a percentage of (28).
It appears from the table that the most prominent repetition of paragraph No. (6) amounted to (183) with a percentage of (31.4) for the degree (Strongly Agree) and followed by the degree (Agree, Disagree) with a frequency of (138) and a percentage of (23.7).
It appears from the table that the most prominent repetition of paragraph (7) amounted to (257) with a percentage of (44.1) for the degree (Strongly Agree) followed by the degree (Agree) with a frequency of (143) and a percentage of (24.5).
It appears from the table that the most prominent repetition of paragraph (8) amounted to (294) by a percentage of (50.4) for the degree (Strongly Agree) and followed by the degree (Agree) with a frequency of (101) and a percentage of (17.3).
It appears from the table that the most prominent repetition of paragraph No. (9) amounted to (217) with a percentage of (37.2) for the degree (Strongly Agree) followed by the degree (Neutral) with a frequency of (134) and a percentage of (23.0).
It appears from the table that the most prominent repetition of paragraph No. (10) amounted to (172) by a percentage of (29.5) for the degree (Strongly Agree) and followed by the degree (Agree) with a frequency of (153) and a percentage of (26.5).
It appears from the table that the most prominent repetition of paragraph No. (11) amounted to (242) with a percentage of (41.5) for the degree (Strongly Agree) and followed by the degree (Agree) with a frequency of (213) and a percentage of (36.5).

12 Recommendations
Based on the information that has been gathered, the following recommendations can be proposed:	1.
Strive to reject hate speech and avoid spreading factors that can lead to division and conflict on social media platforms.

 

	2.
Report any page or account on social media that promotes violence and conflict.

 

	3.
Encourage positive interactions with others on social media and avoid attacking or insulting others.

 

	4.
Share content related to issues of cultural coexistence and tolerance.

 

	5.
Increase the use of links in social media communication to promote a culture of coexistence and tolerance among students.

 

	6.
Encourage posts that promote coexistence and tolerance by liking and sharing them.

 

	7.
The researcher recommends conducting further studies on promoting values of coexistence and tolerance and disseminating them through social media networks, given their importance and impact on society.
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Abstract
Recently, the world is moving towards a new future where most of the communications is happening through the Internet. The use of smartphones has rapidly increased for the past two decades. People show high interest in adopting new technologies in their day to day lives. In order to connect very closely with the customers, many retailers started to expand their businesses with the help of mobile e-commerce applications. The extensive use of mobile phones and the favorable independence of time and location promised the future of mobile e-commerce applications. This created a necessity for the online businesses to understand the factors that influence customer engagement in mobile e-commerce applications. This research was aimed to provide a clear understanding on the factors that affect customer engagement in mobile e-commerce applications with respect to the age, frequency and experience of consumers. The factors like customer satisfaction, utilitarian value, ease of use, hedonic value, trust and personalized recommendations were taken into account to understand their influence on the customer engagement in mobile e-commerce applications. These factors were studied with respect to the age group of consumers and they were classified into four groups as follows: below 20 years, 21 to 35 years, 36 to 50 years, 51 years and above. Also, the effect of frequency and experience in using mobile applications towards customer engagement in mobile e-commerce applications were studied in this research. The questionnaire with 29 items were sent to 250 respondents through e-mail and other social media platforms and out of which 151 responses were taken into account for the analysis part. ANOVA tests were performed to analyze the influence of age, frequency and experience in using mobile e-commerce applications on the factors like customer satisfaction, utilitarian value, ease of use, hedonic value, trust and personalised recommendations that affect customer engagement in mobile e-commerce applications. To further analyze and group the respondents’ engagement in mobile e-commerce applications, k-means cluster analysis was performed. Later, ANOVA tests were performed to understand the differences among demographic profiles and cluster groups in customer engagement. From these tests, the moderating effect of age, frequency and experience factors on customer engagement were analyzed.
Keywords
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1 Introduction
Recently, the world is moving towards a new future where most of the communications is happening through the Internet. The use of smartphones has rapidly increased for the past two decades. People show high interest in adopting new technologies in their day to day lives. In order to connect very closely with the customers, many retailers started to expand their businesses with the help of mobile e-commerce applications. The extensive use of mobile phones and the favorable independence of time and location promised the future of mobile e-commerce applications. Mobile e-commerce applications changed the traditional way of shopping to serve their modern customers in the most modern ways possible. Due to the functional limitations in using websites, many consumers are provided with the mobile e-commerce applications by their retailers. These mobile applications enhance the experience of shopping to their customers. Many studies also stressed the importance of age as a moderating factor in mobile shopping applications. This study aimed to understand the factors that affect customer engagement in mobile e-commerce applications and later study the differences in those factors based on the age of consumers [1].
The e-commerce industry in India is rapidly growing and therefore, expanding its presence in digital platforms. Technology emergence has pushed the growth of customer engagement with the online businesses which also paved way to increase the contribution of customers to their firm’s value. The customers who show high level engagement also tend to develop personal relationship with the firms thereby showing high level satisfaction towards their products/services. Therefore, it is important to study how the customer satisfaction factor affects customer engagement in mobile e-commerce applications in retaining the customers [2]. E-commerce has become a vital part in the recent times where trust plays a major role for the customers to revisit the businesses in digital space. Many customers see online reviews as a kind of trust that the customers have on any business. This is strongly seen as a post purchase behaviour of customers by the researchers. Therefore, it is found that the trust leads to customer engagement in mobile e-commerce applications [3]. For example, in big e-commerce applications like Amazon, Myntra, Flipkart and Nykaa many customers look for online reviews to build trust on the products before they make purchase on these platforms. Meanwhile, hedonic value is also seen as a very important factor to keep the customers engaged in mobile e- commerce applications by providing them a relaxed environment, fun and pleasurable experience. By offering hedonic value in mobile e-commerce applications, the study suggests that it lightens the mood of the customers and help them make a purchase without any stress. This type of added value also surprises the customers and make them feel rewarded to keep them engaged with the mobile applications while making the purchase [4].
Also, utilitarian value says to which degree the product features and specifications meet the expectations of the customers. It also included the application’s ability to provide information, discounts, personalised recommendations, offers and discount coupons to enhance the customer engagement in mobile e-commerce applications. In recent years, it is also evident that the customers are using mobile shopping applications to manage their coupons, wish list items and some privileges to enhance the customer experience in online shopping. So, the importance of utilitarian value is seen as the willingness of customers to use the retailers’ mobile applications which in turn leads to the higher sales of the business [5].
In addition to the factors mentioned above, this study analyzes the influence of other demographic variables like frequency and experience of using mobile e-commerce applications on customer engagement in mobile e- commerce applications. This research is therefore aimed to provide the understanding of the differences among demographic variables like age, frequency and experience on factors like customer satisfaction, utilitarian value, ease of use, trust, hedonic value and personalised recommendations and how they affect customer engagement in mobile e-commerce applications.

2 Literature Review
2.1 Customer Satisfaction
Customer satisfaction while using the mobile online shopping applications is considered as a major factor which influences the customer engagement in mobile shopping applications. Age is taken as a moderating factor to understand the customer engagement in mobile e-commerce applications. Many studies found that if the satisfaction level of the customer is higher then, their level of engagement with the mobile e-commerce application will also be higher. The focus of this study is mainly on the customer satisfaction for performing many activities like information searching, order placing, doing transactions and also to track their orders [1]. A positive customer satisfaction is defined in terms of the overall perception the customer possesses in mobile shopping applications. Many studies also found that the cognitive dimension of mobile experience shows fulfilment in the expectation of the customers. The results from this study [6] found that the age factor has a significant influence on customer satisfaction in which the young users are tend to be more satisfied with engaging in mobile e-commerce applications. Many researchers also supported the relationship between customer engagement and customer satisfaction. This study confirms the customer satisfaction factor to be the antecedent for the customer engagement factor in mobile e-commerce applications [7]. Also, the study done by [5] showed that the customer satisfaction has a partial mediating relationship between the customer satisfaction and the customer engagement in mobile e-commerce applications. Utilitarian value and hedonic value seem to contribute more in influencing customer satisfaction in retail shopping applications [5]. The higher level of customer engagement in mobile ecommerce applications seem to result in higher level of customer satisfaction thereby building a long-term relationship with the retail shopping applications. The moderating role of age factor in determining the impact of customer awareness with respect to the customer engagement in mobile ecommerce applications were supported in this study [8].

2.2 Utilitarian Value
When it comes to online shopping, utilitarian value is one of the main factors which most of the customers consider before using a particular mobile application. Many studies have studied the importance of utilitarian value factor in engaging the customers via mobile shopping applications. One research made by [9] found that gamification of the utilitarian value does not increase the frequency of bringing the customers back to online applications. According to [10], utilitarian value is seen as a task-oriented process of online shopping where people mostly consider the features of the product, price and service before making an actual purchase from online shopping applications. The results from (Baubonienė & Gulevičiūtė, n.d.) also revealed that the utilitarian value strongly leads to the customer loyalty in online shopping. From this, we can understand that the utilitarian value factor is very important to keep the customers engaged with mobile shopping applications. Instead of focusing on one factor, the online vendors should try to focus on providing enough utilitarian value and hedonic value to their customers. Utilitarian value is said to be reflected from the perceived usefulness and perceived ease of use factors when it comes to online shopping. Utilitarian value aims to give instrumental value for their customers. Prior research confirmed the product quality, convenience and savings as the utilitarian value [11]. According to (Suman et al., 2019), any benefit that the customer receives from the online shopping like product information, price comparison, saving their time and variety of options to choose from are considered as the utilitarian value. Most of the online shopping applications keep their customers engaged because they are said to provide utilitarian experience in higher levels than the other shopping applications [12]. Two universal dimensions of value has been established by [13] in which one of the main value dimensions is the utilitarian value. Utilitarian value in online shopping is often seen as the outcome after purchase apart from the experience that you get from online shopping. Any informative content has proved to positively influence the utilitarian value in mobile shopping applications [13]. For all the above-mentioned points, age acts as a moderating factor to influence customer engagement in mobile e-commerce applications with respect to the utilitarian value factor.

2.3 Ease of Use
In the world of online shopping, ease of use is seen as the most important factor when it comes to adopting new technology. The easy interface in any mobile shopping application is expected from the customers in order to increase their engagement with that particular shopping application. According to (Suman et al., 2019), ease of use is seen as an engaging factor that drives the customers to buy anything that they want via online shopping applications. For this, retailers should consider some of the important features in their shopping applications such as push notifications, camera accessibility, GPS services and e-payment options with ease-of-use factor in order to keep their customers engaged with them. Some of the common failures while developing an application with respect to ease-of-use factor should be checked by every online retailer before giving that to their customers where some of the lack in ease of use are like customers failing to recall how the app actually works and customers finding the application to have numerous steps where they find it difficult to navigate to the subsequent pages [14]. On the contrary, giving more importance to support and training the customers is noted to have a substantial improvement in the ease-of-use factor when it comes to mobile shopping applications [14]. It is also found that the ease-of-use factor shows a positive influence on the purchase intention of the customers which further influences the customer engagement in mobile shopping applications [15]. When it comes to mobile shopping applications, [16] highlighted that the ease-of-use factor drives better customer experience in online shopping which results in engaging their customers better in mobile applications. When the perceived usefulness and the perceived ease of use factors is greater then, it is observed that the customer’s intention to use that particular mobile shopping application is also greater [17]. Finally, even though the ease-of-use factor is seen as a negligible element initially, when the customers used to adapt it in the mobile shopping applications then, the customers were seen to engage more in online applications [18]. Age factor shows a moderating effect in adapting to the ease-of-use factor to increase the customer engagement in mobile shopping applications.

2.4 Hedonic Value
Hedonic value is seen as a vital factor that influence the customer engagement in mobile ecommerce applications. Though some studies found the utilitarian value to be more dominant over the hedonic value when it comes to making the customers purchase repeatedly, hedonic value also plays a major role in keeping the customers engaged with the mobile shopping applications [19]. Rather than seeing mobile shopping application only as a task completion application, hedonic value considers the experience that the customer gains out of the online applications. So, hedonic value is seen more as affective in nature as it is linked to entertainment, fun, pleasure, interest rather than the utilitarian value which is more focused on utility and usability of the application. From this, we can say that the hedonic value positively associates with impulse buying [10]. Hedonic value often reflects the emotional value of the customers and the entertainment they get from using the mobile e-commerce applications. Hedonic factor is said to have different effects on the intention of the customers to use the online shopping applications continuously which in turn results in the customer loyalty where they continue to engage with the online shopping applications frequently [11]. Hedonic value is aimed to create an emotional bond with the customer which is considered to engage with the customers online. Mostly hedonic based activities are considered by the firms to create customer engagement with the online businesses. Mostly the customer engagement is easy to be formulated by considering the hedonics values over the utilitarian values [20]. suggests that the customers who tend to shop online are usually stimulated by the hedonic value than the utilitarian value. So, the hedonic value is said to have a positive effect on the customer engagement in mobile shopping applications [21]. Since the hedonic value is said to have a positive influence on the customer engagement, the online shopping application developers should focus more on hedonic value to make shopping enjoyable and fun to their customers so that, it will be easy for the online retailers to engage their customers in online shopping [21]. Also, the study made by [16], found that the intention of the customers to purchase again online is largely focused on the hedonic value where the online shoppers find shopping to be fun and enjoyable. The results from [22] suggest that the customers who like to shop online with touch interface to see the product information are said to possess higher level of engagement and they tend to choose hedonic products and decide to make their purchase immediately. So considerable effect of age plays a major role in choosing the hedonic products thereby increasing the customer engagement in mobile e- commerce applications.

2.5 Trust
In order to increase the customer engagement with the mobile shopping applications, trust is one of the key factors in driving the engagement towards mobile applications. Trust is also seen as the important consequence of customer involvement which is said to be a measure of maintaining the sustainable relationship with the customers [23]. Customer loyalty is also measured by the purchase frequency of the customer in mobile applications for which trust is found to be the main factor in developing the connectedness among the customers in order to keep the customers engaged in mobile shopping applications [24]. These research studies have found the level of influence that the trust have on mobile e-commerce applications [25]. This study [26] indicates that in order to motivate the customers to engage in mobile commerce applications, the online retailers need to build trust among the customers to create some value for their business. In order to repeatedly use the service provided by the online retailers’ people generally tend to possess higher level of trust on the service provided by the retailers over time and the age factor also shows some mediating effect on trust [27]. The study conducted by showed that age and gender significantly moderate the relationship between trust and customer engagement in mobile shopping applications and also implied that if the level of customer engagement is higher between the retailer and the customer then it would result in higher level of trust [8]. Mostly due to the risk present in the online transactions the trust factor plays a huge role among the customers in mobile shopping applications [28]. Therefore, it is found that the age factor mediates the trust of customers in engaging with the mobile e-commerce applications.

2.6 Personalised Recommendations
Personalised recommendations have emerged as the most important factor for any business. Mainly, when it comes to online shopping applications it is the key factor that drives customer engagement for any online retail business. The current world is revolving around the Internet which gives an immense opportunity for mobile shopping applications which provide personalised offerings to their customers. People gets attracted easily towards the personalised discounts, offers and coupons provided by the marketers in order to deliver their value easily to the customers [29]. Better personalization is enabled by the predictive analysis and the recommendation systems fields [30]. The study made by [31], examined the impact of personalization on customer engagement in mobile shopping applications and it showed the positive influence of personalization on customer engagement. Instead of doing mass marketing, researchers found that personalization could be more effective and practical in order to contribute for better shopping experience and depersonalization factor shows a positive influence on customer engagement with mobile shopping [32]. This study [2] says that customer engagement could impact customer satisfaction and customer loyalty with the personalised experiences. Even online reviews are seen as one of the ways to improve personalised recommendations about the products in the e-commerce context. Rather than relying on the expectations of others in order to make a purchase decision, customers seek for personalised experiences and quality information in order to trust the shopping portal [33]. In addition to that, age also plays a moderating factor to influence personalised recommendations in keeping the customers engaged with mobile shopping applications.

2.7 Customer Engagement
Customer engagement is treated as a very important factor by almost all the online retailers in order to establish a strong relationship between the retailers and the customers in order to keep them engaged with their online businesses. Customer engagement can also be seen as a value component of customer to the firm [34]. In this research [16], the findings revealed the fact that the customer equity acts as a crucial mediator to encourage the repurchase intention of the customers with the help of the positive impact on customer engagement in mobile shopping applications. The results from the study [35] shows a positive effect of the quality of service on customer engagement which results in the favourable impact on shopping experience in mobile applications. When the customer engagement is established with the online retailer, the mobile shopping application also establishes a kind of emotional connection between the company and the customers which in turn helps in acquiring loyal customers to the company [36]. The results from this study [37] also support the positive impact of customer engagement with the customer loyalty and it also shows the increase in the level of customer engagement when the mobile interactivity is increased. Mostly, the customer satisfaction also acts as a mediating role in enhancing the customer engagement thereby retaining their customers in an online business [2].
Objectives
The main objectives of this research is to study whether the factors like age, frequency and experience of using mobile e-commerce applications positively influence customer engagement in mobile e-commerce applications using ANOVA tests, to analyze and group the respondents’ engagement in mobile e-commerce applications using cluster analysis and to understand the differences among demographic profiles and cluster groups in customer engagement using ANOVA tests.


3 Methodology
3.1 Measurement Development
We used web-based questionnaire (Google forms) to collect the data for this research and the questionnaire was divided into two main parts. The first part focused on the demographic profiles of the respondents and the second part focused on the questions to understand the customer engagement in mobile e-commerce applications with the help of five-point Likert scale ranging from “1” as very low to “5” as very high. The items used to measure the constructs were collected from various sources like customer satisfaction [38], utilitarian value [10], ease of use (Suman et al., 2019), hedonic value [20], trust [27], personalised recommendations [2] and customer engagement [36]. The items in the construct were designed in such a way that they meet the requirements of customer engagement in mobile e-commerce applications.

3.2 Data Collection
The non-probability convenience sampling method was used to collect data. The questionnaire was sent to 250 respondents from which 151 responses were collected for this research. The usable response rate was 60.4%. From the total of 151 respondents, 58.9% were men and 41.1% were women who spread across different age groups – below 20 years (17.9%), 21 to 35 years (49%), 36 to 50 years (15.9%) and above 50 years (17.2%). The frequency of using mobile e-commerce applications were collected from 151 respondents to study the influence of frequency on customer engagement in mobile e- commerce applications; daily (27.2%), weekly (34.4%), monthly (17.9%) and occasionally (20.5%). The experience in using mobile e-commerce applications were also collected from 151 respondents to study the influence of experience on customer engagement in mobile e-commerce applications; less than a year (6.6%), 1 to 2 years (26.5%), 3 to 5 years (41.1%) and 5 years and above (25.8%).

3.3 Reliability and Validity of the Instrument
The data collected from the questionnaire surveys were analyzed using SPSS software. The items in the questionnaire have to be validated in order to ensure the reliability of the constructs before sharing the questionnaire survey to the population. It is then checked by a panel of experts for further modifications or improvements in the questionnaire survey. The corrections in the questionnaire are made as per the recommendations from panel of experts to improve the quality of questionnaire survey. Later, Cronbach alpha value was performed to test the reliability of the items in the survey. The reliability values were all above (p > 0.70) hence, survey was sent to more respondents to collect data for final analysis.
Construct with Measurement Items
Customer Satisfaction
I am satisfied with the user-friendliness in mobile applications.
I am satisfied with the less memory space occupied by mobile applications.
I am satisfied with the convenience that the mobile application provides me.
I am fulfilled with the purchases I make via mobile applications.
Utilitarian Value
I like the quality of products and services provided in mobile applications.
App—related offers/discounts/coupons benefit me in terms of monetary value.
I am happy with the timely delivery services in mobile applications.
I can save money in mobile e-commerce applications.
Ease of Use
I am convenient while using the mobile app because of its simple user interface.
I need less mental effort to shop in mobile e-commerce applications.
I find easy to use the payment and checkout options in mobile applications.
Learning to operate mobile e-commerce applications is easy for me.
It is easy to travel through the options and features available in mobile apps.
Hedonic Value
I feel stress-free while using mobile e-commerce applications.
I am excited to shop new products launched in mobile e-commerce applications.
I find using mobile e-commerce applications to be enjoyable.
I spend my leisure time in mobile e-commerce applications.
Trust
Products that I buy in mobile e-commerce applications are reliable.
Delivery services in mobile e-commerce applications are more reliable.
I trust the safer payment options in mobile e-commerce applications.
I find the featured retailers in the mobile applications to be trust worthy.
Personalised Recommendations
I get recommendations that match my interests in mobile applications.
I get recommendations in mobile applications that satisfy my needs.
I receive personalized mails related to my previous search in mobile apps.
I come across new product choices based on my purchase behaviour.
Customer Engagement
I visit mobile e-commerce applications more frequently.
I spend more time on product information search in mobile applications.
I spend time on writing reviews in mobile applications.
I often check for new products in mobile applications.

3.4 Research Model
See Fig. 1[image: ]
Fig. 1Research model




4 Analysis and Interpretation
4.1 Cluster Analysis Based on Age
H1 There is a significant difference between age and factors influencing customer engagement in mobile e-commerce applications.
ANOVA test was employed using SPSS 25.0 software to compare the individual constructs’ means in order to perform the analysis. In order to compare the subgroups’ means, it is always a good metric to consider the F - value from the ANOVA analysis most importantly for larger sample size to find the differences between them accurately. To compare the data responses for various variables, tests were conducted between variable groups: age. At least 90% level of confidence is needed for statistical significance.
Table show the ANOVA results between age groups of the respondents. From Table 1, it is evident that age factor has a positive influence on customer satisfaction (p < 0.05; i.e., p = 0.013) in using mobile e-commerce applications, age factor has a positive influence on utilitarian value (p < 0.05; i.e., p = 0.008) in using mobile e-commerce applications, age factor has a positive influence on ease of use (p < 0.05; i.e., p = 0.026) in using mobile e-commerce applications, age factor has a positive influence on hedonic value (p < 0.05; i.e., p = 0.001) in using mobile e-commerce applications, age factor has a positive influence on trust (p < 0.05; i.e., p = 0.004) in using mobile e-commerce applications, age factor has a positive influence on personalized recommendations (p < 0.05; i.e., p = 0.006) in using mobile e-commerce applications and age factor also has a positive influence on customer engagement (p < 0.05; i.e., p = 0.002) in using mobile e-commerce applications.Table 1Comparison of mean responses of constructs based on age in using mobile applications (ANOVA results)


	 	ANOVA

	 	Sum of Squares
	df
	Mean Square
	 	F
	Sig.

	Customer satisfaction
	Between Groups
	8.235
	3
	2.745
	3.707
	0.013

	Within Groups
	108.864
	147
	0.741
	 	 
	Total
	117.099
	150
	 	 	 
	Utilitarian value
	Between Groups
	12.13
	3
	4.043
	4.097
	0.008

	Within Groups
	145.088
	147
	0.987
	 	 
	Total
	157.219
	150
	 	 	 
	Ease of use
	Between Groups
	7.794
	3
	2.598
	3.179
	0.026

	Within Groups
	120.14
	147
	0.817
	 	 
	Total
	127.934
	150
	 	 	 
	Hedonic value
	Between Groups
	14.632
	3
	4.877
	5.626
	0.001

	Within Groups
	127.447
	147
	0.867
	 	 
	Total
	142.079
	150
	 	 	 
	Trust
	Between Groups
	10.2
	3
	3.4
	4.598
	0.004

	Within Groups
	108.687
	147
	0.739
	 	 
	Total
	118.887
	150
	 	 	 
	Personalised recommendations
	Between Groups
	10.612
	3
	3.537
	4.328
	0.006

	Within Groups
	120.13
	147
	0.817
	 	 
	Total
	130.742
	150
	 	 	 
	Customer engagement
	Between Groups
	13.142
	3
	4.381
	5.281
	0.002

	Within Groups
	121.944
	147
	0.830
	 	 
	Total
	135.086
	150
	 	 	 



Cluster analysis was performed using SPSS 25.0 software to bring better insights to the research study. In this research study, we have implied both the hierarchical and non – hierarchical clustering techniques with one another. The total group of population is clustered into 3 groups based on the homogeneity among them using hierarchical clustering. The homogeneity among these 3 groups were found in hierarchical clustering. Then, k–means clustering was used to cluster the samples where number of clusters is given as “3” to form 3 different clusters. In cluster 1 we have 9 respondents, in cluster 2 we have 93 respondents and in cluster 3 we have 49 respondents.
From this analysis, we came to know that the second cluster has high engagement whereas the first cluster has low engagement and the third cluster has the medium engagement towards mobile e-commerce applications. From the total respondents of 151, 9 respondents fall under the cluster 1, 93 respondents fall under the cluster 2 and 49 respondents fall under the cluster 3. This shows that, 9 respondents out of 151 samples have low influence of the factors like customer satisfaction, utilitarian value, ease of use, hedonic value, trust and personalized recommendations towards mobile e-commerce applications, 93 respondents out of 151 samples have high influence of the factors like customer satisfaction, utilitarian value, ease of use, hedonic value, trust and personalized recommendations towards mobile e-commerce applications and 49 respondents out of 151 samples have medium influence of the factors like customer satisfaction, utilitarian value, ease of use, hedonic value, trust and personalized recommendations towards mobile e-commerce applications (Tables 2, 3).Table 2Cluster analysis—iteration history test results


	Iteration
	Change in cluster centers

	1
	2
	 	3

	1
	1.374
	0.959
	1.398

	2
	0.431
	0.037
	0.269

	3
	0.000
	0.201
	0.419

	4
	0.268
	0.066
	0.178

	5
	0.000
	0.053
	0.094

	6
	0.000
	0.000
	0.000



Table 3Cluster analysis—cluster test results


	Number of cases in each cluster

	Cluster
	1
	9.000

	2
	93.000

	3
	49.000

	Valid
	 	151.000

	Missing
	 	1.000




ANOVA test was employed using SPSS 25.0 software to compare the individual items’ means and to find whether it has a significant influence on one another based on age. The total respondents were clustered into 3 and further taken for ANOVA test to find the age influence on factors like customer satisfaction, utilitarian value, ease of use, hedonic value, trust and personalized recommendations towards mobile e-commerce applications. From the analysis, we found that the age has a significant influence on hedonic value (p < 0.05; p = 0.013) in cluster 2. And age did not influence any factors in cluster 1 and cluster 3 (Table 4).Table 4ANOVA test results for cluster 2 based on age


	 	 	ANOVA

	 	 	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Customer satisfaction
	Between Groups
	1.073
	3
	0.358
	1.914
	0.133

	Within Groups
	16.626
	89
	0.187
	 	 
	Total
	17.699
	92
	 	 	 
	Utilitarian value
	Between Groups
	0.985
	3
	0.328
	1.914
	0.133

	Within Groups
	15.273
	89
	0.172
	 	 
	Total
	16.258
	92
	 	 	 
	Ease of use
	Between Groups
	1.123
	3
	0.374
	1.942
	0.129

	Within Groups
	17.156
	89
	0.193
	 	 
	Total
	18.28
	92
	 	 	 
	Hedonic value
	Between Groups
	3.006
	3
	1.002
	3.769
	0.013

	Within Groups
	23.661
	89
	0.266
	 	 
	Total
	26.667
	92
	 	 	 
	Trust
	Between Groups
	0.67
	3
	0.223
	1.16
	0.33

	Within Groups
	17.137
	89
	0.193
	 	 
	Total
	17.806
	92
	 	 	 
	Personalised recommendations
	Between Groups
	1.828
	3
	0.609
	2.621
	0.056

	Within Groups
	20.688
	89
	0.232
	 	 
	Total
	22.516
	92
	 	 	 
	Trust
	Between Groups
	0.67
	3
	0.223
	1.16
	0.33

	Within Groups
	17.137
	89
	0.193
	 	 
	Total
	17.806
	92
	 	 	 
	Personalised recommendations
	Between Groups
	1.828
	3
	0.609
	2.621
	0.056

	Within Groups
	20.688
	89
	0.232
	 	 
	Total
	22.516
	92
	 	 	 
	Customer engagement
	Between Groups
	3.774
	3
	1.258
	4.028
	0.01

	Within Groups
	27.796
	89
	0.312
	 	 
	Total
	31.57
	92
	 	 	 




4.2 Cluster Analysis Based on Experience
H2: There is a significant difference between experience in using mobile e-commerce applications and factors influencing customer engagement in mobile e-commerce applications.
ANOVA test was employed using SPSS 25.0 software to compare the individual items’ means and to find whether it has a significant influence on one another based on experience in using mobile e-commerce applications. The total respondents were further taken for ANOVA test to find the influence of experience of using mobile e-commerce applications on factors like customer satisfaction, utilitarian value, ease of use, hedonic value, trust and personalized recommendations towards mobile e-commerce applications. From the analysis, we found that the experience of using mobile e-commerce applications has a significant influence on customer satisfaction (p < 0.05; p = 0.051), ease of use (p < 0.05; p = 0.034), trust (p < 0.05; p = 0.032) and personalized recommendation (p < 0.05; p = 0.014) (Table 5).Table 5Comparison of mean responses of constructs based on experience in using mobile applications (ANOVA results)


	 	 	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Customer satisfaction
	Between Groups
	6.000
	3
	2.000
	2.646
	0.051

	Within Groups
	111.099
	147
	0.756
	 	 
	Total
	117.099
	150
	 	 	 
	Utilitarian value
	Between Groups
	5.095
	3
	1.698
	1.641
	0.182

	Within Groups
	152.124
	147
	1.035
	 	 
	Total
	157.219
	150
	 	 	 
	Ease of use
	Between Groups
	7.316
	3
	2.439
	2.972
	0.034

	Within Groups
	120.618
	147
	0.821
	 	 
	Total
	127.934
	150
	 	 	 
	Hedonic value
	Between Groups
	5.605
	3
	1.868
	2.012
	0.115

	Within Groups
	136.474
	147
	0.928
	 	 
	Total
	142.079
	150
	 	 	 
	Trust
	Between Groups
	6.886
	3
	2.295
	3.012
	0.032

	Within Groups
	112.002
	147
	0.762
	 	 
	Total
	118.887
	150
	 	 	 
	Personalised recommendations
	Between Groups
	9.021
	3
	3.007
	3.631
	0.014

	Within Groups
	121.721
	 	0.828
	 	 
	Total
	130.742
	 	 	 	 
	Customer engagement
	Between Groups
	5.892
	 	1.964
	2.235
	0.087

	Within Groups
	129.194
	147
	0.879
	 	 
	Total
	135.086
	150
	 	 	 



ANOVA test was employed using SPSS 25.0 software to compare the individual items’ means and to find whether it has a significant influence on one another based on experience of using mobile e-commerce applications. The total respondents were clustered into 3 and further taken for ANOVA test to find the influence of experience in using mobile e-commerce applications on factors like customer satisfaction, utilitarian value, ease of use, hedonic value, trust and personalized recommendations towards mobile e-commerce applications. From the analysis, we found that the experience in using mobile e-commerce applications has a significant influence on customer satisfaction (p < 0.05; p = 0.041) in cluster 1 (Table 6).Table 6ANOVA test results for cluster 1 based on experience


	 	 	ANOVA

	 	 	Sum of Squares
	df
	Mean Square
	F
	Sig

	Customer satisfaction
	Between Groups
	1.889
	2
	0.944
	5.667
	0.041

	Within Groups
	1.000
	6
	0.167
	 	 
	Total
	2.889
	8
	 	 	 
	Utilitarian value
	Between Groups
	2.806
	2
	1.403
	3.061
	0.121

	Within Groups
	2.750
	6
	0.458
	 	 
	Total
	5.556
	8
	 	 	 
	Ease of use
	Between Groups
	0.806
	2
	0.403
	0.509
	0.625

	Within Groups
	4.750
	6
	0.792
	 	 
	Total
	5.556
	8
	 	 	 
	Hedonic value
	Between Groups
	1.389
	2
	0.694
	1.190
	0.367

	Within Groups
	3.500
	6
	0.583
	 	 
	Total
	4.889
	8
	 	 	 
	Trust
	Between Groups
	0.500
	2
	0.25
	0.429
	0.670

	Within Groups
	3.500
	6
	0.583
	 	 
	Total
	4.000
	8
	 	 	 
	Personalised recommendations
	Between Groups
	0.139
	2
	0.069
	0.152
	0.863

	Within Groups
	2.750
	6
	0.458
	 	 
	Total
	2.889
	8
	 	 	 
	Customer engagement
	Between Groups
	0.472
	2
	0.236
	0.378
	0.701

	Within Groups
	3.750
	6
	0.625
	 	 
	Total
	4.222
	8
	 	 	 



ANOVA test was employed using SPSS 25.0 software to compare the individual items’ means and to find whether it has a significant influence on one another based on experience of using mobile e-commerce applications. The total respondents were clustered into 3 and further taken for ANOVA test to find the influence of experience in using mobile e-commerce applications on factors like customer satisfaction, utilitarian value, ease of use, hedonic value, trust and personalized recommendations towards mobile e-commerce applications. From the analysis, we found that the experience in using mobile e-commerce applications has a significant influence on personalized recommendations (p < 0.05; p = 0.017) in cluster 2. It is further found that experience in using mobile e-commerce applications did not influence any factor in cluster 3 (Table 7).Table 7ANOVA test results for cluster 2 based on experience


	 	 	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Customer satisfaction
	Between Groups
	1.082
	3
	0.361
	1.931
	0.130

	Within Groups
	16.617
	89
	0.187
	 	 
	Total
	17.699
	92
	 	 	 
	Utilitarian value
	Between Groups
	0.214
	3
	0.071
	0.395
	0.757

	Within Groups
	16.044
	89
	0.180
	 	 
	Total
	16.258
	92
	 	 	 
	Ease of use
	Between Groups
	1.325
	3
	0.442
	2.318
	0.081

	Within Groups
	16.955
	89
	0.191
	 	 
	Total
	18.280
	92
	 	 	 
	Hedonic value
	Between Groups
	1.221
	3
	0.407
	1.424
	0.241

	Within Groups
	25.445
	89
	0.286
	 	 
	Total
	26.667
	92
	 	 	 
	Trust
	Between Groups
	0.264
	3
	0.088
	0.446
	0.720

	Within Groups
	17.542
	89
	0.197
	 	 
	Total
	17.806
	92
	 	 	 
	Personalised recommendations
	Between Groups
	2.422
	3
	0.807
	3.576
	0.017

	Within Groups
	20.094
	89
	0.226
	 	 
	Total
	22.516
	92
	 	 	 
	Customer engagement
	Between Groups
	0.653
	3
	0.218
	0.627
	0.600

	Within Groups
	30.917
	89
	0.347
	 	 
	Total
	31.570
	92
	 	 	 




4.3 Cluster Analysis Based on Frequency
H3. there is a significant difference between frequency of using mobile e-commerce applications and factors influencing customer engagement in mobile e-commerce applications.
ANOVA test was employed using SPSS 25.0 software to compare the individual items’ means and to find whether it has a significant influence on one another based on frequency of using Mobile e-commerce applications. The total respondents were further taken for ANOVA test to find the influence of frequency of using Mobile e-commerce applications on factors like customer satisfaction, utilitarian value, ease of use, hedonic value, trust and personalized recommendations towards mobile e-commerce applications. From the analysis, we found that the frequency of using Mobile e-commerce applications has a significant influence on customer satisfaction (p < 0.05; p = 0.000), utilitarian value (p < 0.05; p = 0.000), ease of use (p < 0.05; p = 0.000), hedonic value (p < 0.05; p = 0.000), trust (p < 0.05; p = 0.000), personalized recommendation (p < 0.05; p = 0.000) and customer engagement (p < 0.05; p = 0.000) (Table 8).Table 8Comparison of mean responses of constructs based on frequency in using mobile applications (ANOVA results)


	 	 	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Customer satisfaction
	Between Groups
	23.486
	3
	7.829
	12.293
	0.000

	Within Groups
	93.613
	147
	0.637
	 	 
	Total
	117.099
	150
	 	 	 
	Utilitarian value
	Between Groups
	24.16
	3
	8.053
	8.897
	0.000

	Within Groups
	133.058
	147
	0.905
	 	 
	Total
	157.219
	150
	 	 	 
	Ease of use
	Between Groups
	21.257
	3
	7.086
	9.764
	0.000

	Within Groups
	106.676
	147
	0.726
	 	 
	Total
	127.934
	150
	 	 	 
	Hedonic value
	Between Groups
	31.122
	3
	10.374
	13.744
	0.000

	Within Groups
	110.958
	147
	0.755
	 	 
	Total
	142.079
	150
	 	 	 
	Trust
	Between Groups
	14.453
	3
	4.818
	6.781
	0.000

	Within Groups
	104.434
	147
	0.71
	 	 
	Total
	118.887
	150
	 	 	 
	Personalised recommendations
	Between Groups
	22.095
	3
	7.365
	9.965
	0.000

	Within Groups
	108.647
	147
	0.739
	 	 
	Total
	130.742
	150
	 	 	 
	Customer engagement
	Between Groups
	40.178
	3
	13.393
	20.744
	0.000

	Within Groups
	94.908
	147
	0.646
	 	 
	Total
	135.086
	150
	 	 	 



ANOVA test was employed using SPSS 25.0 software to compare the individual items’ means and to find whether it has a significant influence on one another based on frequency of using Mobile e-commerce applications. The total respondents were clustered into 3 and further taken for ANOVA test to find the influence of frequency of using Mobile e-commerce applications on factors like customer satisfaction, utilitarian value, ease of use, hedonic value, trust and personalized recommendations towards mobile e-commerce applications. From the analysis, we found that the frequency of using Mobile e-commerce applications has a significant influence on customer satisfaction (p < 0.05; p = 0.050), hedonic value (p < 0.05; p = 0.005) and customer engagement (p < 0.05; p = 0.000) in cluster 2 (Table 9).Table 9ANOVA test results for cluster 2 based on frequency


	 	 	Sum of squares
	df
	Mean Square
	F
	Sig.

	Customer satisfaction
	Between Groups
	1.48
	3
	0.493
	2.707
	0.05

	Within Groups
	16.219
	89
	0.182
	 	 
	Total
	17.699
	92
	 	 	 
	Utilitarian value
	Between Groups
	0.139
	3
	0.046
	0.255
	0.858

	Within Groups
	16.12
	89
	0.181
	 	 
	Total
	16.258
	92
	 	 	 
	Ease of use
	Between Groups
	0.601
	3
	0.2
	1.008
	0.393

	Within Groups
	17.679
	89
	0.199
	 	 
	Total
	18.28
	92
	 	 	 
	Hedonic value
	Between Groups
	3.615
	3
	1.205
	4.652
	0.005

	Within Groups
	23.052
	89
	0.259
	 	 
	Total
	26.667
	92
	 	 	 
	Trust
	Between Groups
	0.754
	3
	0.251
	1.312
	0.275

	Within Groups
	17.052
	89
	0.192
	 	 
	Total
	17.806
	92
	 	 	 
	Personalised recommendations
	Between Groups
	1.631
	3
	0.544
	2.318
	0.081

	Within Groups
	20.885
	89
	0.235
	 	 
	Total
	22.516
	92
	 	 	 
	Customer engagement
	Between Groups
	7.499
	3
	2.5
	9.243
	0

	Within Groups
	24.071
	89
	0.27
	 	 
	Total
	31.57
	92
	 	 	 



ANOVA test was employed using SPSS 25.0 software to compare the individual items’ means and to find whether it has a significant influence on one another based on frequency of using Mobile e-commerce applications. The total respondents were clustered into 3 and further taken for ANOVA test to find the influence of frequency of using Mobile e-commerce applications on factors like customer satisfaction, utilitarian value, ease of use, hedonic value, trust and personalized recommendations towards mobile e-commerce applications. From the analysis, we found that the frequency of using Mobile e-commerce applications has a significant influence on customer engagement (p < 0.05; p = 0.008) in cluster 3. It is further found that experience in using mobile e-commerce applications did not influence any factor in cluster 1 (Table 10).Table 10ANOVA test results for cluster 3 based on frequency


	 	ANOVA

	 	 	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Customer satisfaction
	Between Groups
	1.817
	3
	0.606
	2.150
	0.107

	Within Groups
	12.673
	45
	0.282
	 	 
	Total
	14.490
	48
	 	 	 
	Utilitarian value
	Between Groups
	2.918
	3
	0.973
	1.416
	0.251

	Within Groups
	30.919
	45
	0.687
	 	 
	Total
	33.837
	48
	 	 	 
	Ease of use
	Between Groups
	2.028
	3
	0.676
	2.098
	0.114

	Within Groups
	14.502
	45
	0.322
	 	 
	Total
	16.531
	48
	 	 	 
	Hedonic value
	Between Groups
	2.434
	3
	0.811
	1.855
	0.151

	Within Groups
	19.688
	45
	0.438
	 	 
	Total
	22.122
	48
	 	 	 
	Trust
	Between Groups
	1.639
	3
	0.546
	2.207
	0.100

	Within Groups
	11.137
	45
	0.247
	 	 
	Total
	12.776
	48
	 	 	 
	Personalised recommendations
	Between Groups
	1.966
	3
	0.655
	1.229
	0.310

	Within Groups
	23.994
	45
	0.533
	 	 
	Total
	25.959
	48
	 	 	 
	Customer engagement
	Between Groups
	6.356
	3
	2.119
	4.438
	0.008

	Within Groups
	21.481
	45
	0.477
	 	 
	Total
	27.837
	48
	 	 	 





5 Discussion
The potential of e-commerce applications has been increasing day by day with the focus of reaching anyone around the globe. Recently it also took the mobile applications to the next level by offering their customers a personalised experience thereby increasing the level of customer engagement in mobile e-commerce applications. When it comes to personalizing the choices of customers, we need some metric to measure depersonalization factor for each customer. For this purpose, this research focuses on the age, experience in using mobile e-commerce applications and frequency of using mobile e-commerce applications and to analyse how these factors affect customer engagement in mobile applications. This research study aimed to analyse some of the main factors that engage customers in online e-commerce applications. The results obtained from the analysis shows the influence of age on factors like customer satisfaction, utilitarian value, ease of use, hedonic value, trust and personalised recommendations towards customer engagement in mobile e-commerce applications. On the other hand, sometimes it is also difficult to make people buy online due to some trust issues like information breach, logistics doubts and payment failures. This can be taken care if online retailers improve their responsiveness, assurance and reliability.
ANOVA results indicate the influence of age in engaging customers via online applications. It is observed that the age factor has a positive influence on customer satisfaction, utilitarian value, ease of use, hedonic value, trust and personalised recommendations. After finding that the age factor has a significant influence on customer satisfaction, utilitarian value, ease of use, hedonic value, trust and personalised recommendations, this research further investigated the behavior of different age groups towards customer engagement in mobile e-commerce applications. For that purpose, cluster analysis was employed in which the total samples were classified into three clusters.
It is observed in this study that, there were three clusters and cluster 1 had 9 respondents, cluster 2 had 93 respondents and cluster 3 had 49 respondents to it. Again, ANOVA test was performed on these clusters in which it is found that in cluster 2, age has a significant influence on hedonic value but, in cluster 1 and cluster 3 age did not have any significant influence.
From further analysis with experience in using mobile e-commerce applications as a control variable it is evident that it has a significant influence on customer satisfaction, ease of use, trust and personalized recommendations. And in cluster 1 experience in using mobile-commerce applications had an influence on customer satisfaction and in cluster 2 it had a significant influence on personalized recommendations.
The third control variable which was taken into consideration was frequency of using mobile e-commerce applications. Without cluster groups this had a significant influence on all the factors such as customer satisfaction, utilitarian value, hedonic value, ease of use, trust, personalized recommendations and customer engagement. But when the same was tested within the cluster groups and it was found that in cluster 1 frequency of using mobile e-commerce applications had influenced only customer satisfaction, hedonic value and customer engagement. And in cluster 2, only customer engagement has been influenced by frequency of using mobile e-commerce applications.
The results showed that the influence of each control variable changes in accordance to the cluster groups. Hence based on the results the customer persona of each cluster group can be studied to formulate marketing strategies to encourage the customer engagement towards mobile e-commerce applications. And from this study it is evident that age, experience and frequency of using mobile e-commerce applications influences customer engagement towards mobile-commerce applications.

6 Implications
A good user friendly and efficient application design is vital for any mobile e-commerce applications’ success. The user interface should provide a greater experience to the customers in such a way that their engagement towards mobile e-commerce applications should not be affected. Therefore, it is very important to balance the user friendliness and the functionalities of mobile e-commerce applications in order to provide better usability. Hence, a good user interface with various features should be designed in in order to control the responses effectively.
In order to provide the personalised experience in a mobile e-commerce application, it is very much important to understand the needs and wants of customers as the customer centric design process is vital for any mobile e-commerce application. So, the functions of the system must be designed in such a way that it meets the customer requirements. It is identified from the ANOVA analysis that the people with the age group of 21 to 35 years tend to perceive the application to be more useful and also, they tend to be more satisfied in using the mobile e-commerce applications. Engaging customers with the mobile e-commerce applications is significantly low when it comes to the older population as their needs are not properly met. From the results it is evident that if a customer finds a particular mobile ecommerce application to be useful and meets their expectations, it engages the customers more with mobile e-commerce applications.
When designing online shopping applications, it is important to consider whether the users can use the technology properly. While the ease-of-use factor may change based on the extensiveness that the mobile e- commerce application provides to its customers, it is also important to keep it simple for the customers to provide hassle free experience. With complexity in using a mobile application, it will be difficult to engage the customers. It will impact the older population because, it is proved that they show low customer satisfaction, ease of use, hedonic value and trust towards customer engagement in mobile e-commerce applications. Therefore, customer satisfaction and trust are the crucial factors to be considered in order to increase the customer engagement in mobile e- commerce applications. Finally, many new challenges with respect to privacy and security of the customers were thrown towards customers often by their smartphones. They continue to use their smartphones regularly and these issues also keep on increasing with the increased usage of mobile phones. There is always a risk factor in using smartphones and public networks. For this reason, it is important to protect the mobile e-commerce applications and provide good solutions to the increasing threats faced by the users thereby increasing their trust within customers.

7 Limitations and Scope for Future Study
The survey responses that we have collected from the respondents were limited in number hence, the sampling size was very small to do further analysis. In future, marketers and research people can use customer engagement data from various geographical locations to gain valuable insights into the research. Further analysis can be done with the respondents within the clusters to study the consumer persona in order help the online businesses to formulate the marketing strategies in order to enhance the customer engagement in mobile e-commerce applications. Also, future research can be expanded to study the influence of other demographic variables like gender and income on customer engagement in mobile e-commerce applications.

8 Conclusion
This research study mainly focused on understanding the different factors like customer satisfaction, utilitarian value, ease of use, hedonic value, trust and personalized recommendations towards customer engagement in mobile e-commerce applications with age as a moderating factor. ANOVA test was performed to identify whether the age, experience in using mobile e-commerce applications, frequency of using mobile e-commerce applications has a positive influence on customer satisfaction, utilitarian value, ease of use, hedonic value, trust, personalized recommendations and customer engagement. This study was performed in Tamil Nadu which was found to be a significant potential for mobile e-commerce applications. The model developed in this study can be replicated in different geographies as customer engagement factor may vary for different locations. This study only focused on the age, experience in using mobile e-commerce applications, frequency of using mobile e-commerce applications variables as a mediator to influence customer engagement in mobile e-commerce applications. Hence, future research can consider other moderating factors that influence customer engagement in mobile ecommerce applications.
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Abstract
This study aims to determine the impact of unemployment and inflation on Oman’s economic growth. The research design is quantitative, as it involves the analysis and evaluation of secondar data concerning the unemployment rate, inflation and economic growth from 1991 to 2022. The study reveals a non-significant relationship between unemployment (UNEMP) and GDP growth, suggesting caution in drawing strong conclusions due to unaccounted labor market factors. Conversely, inflation exhibits a statistically significant positive impact on GDP growth. However, the constant term lacks significance, potentially due to sample size constraints or unmodeled factors. Further exploration via Vector Error Correction Model (VECM) analysis indicates limited explanatory power of the GDP growth equation, while Inflation and Unemployment equations demonstrate significant relationships, suggesting their short-term influence. Granger causality tests reveal intriguing causal relationships with economic growth, predicting unemployment and inflation rates. The study concludes with some recommendations for the policy makers.
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1 Introduction
The Sultanate of Oman is a prominent Gulf country significantly contributing to the global economy. According to the World Bank, Oman’s gross domestic product (GDP) was US$88.19 billion in 2021, classifying it as a high-income economy [42]. Oman’s economic foundation is heavily reliant on the oil and gas sector. Aligning with Oman’s Vision 2040, substantial efforts are being made to diversify the economy by developing other domestic industries such as tourism, manufacturing, agriculture, and fisheries (Oman Vision, 2022). Unemployment and inflation are critical variables in assessing economic growth due to their significant impact on the overall economic performance [5]. Numerous studies have examined the interplay between these factors and economic growth, confirming their influence on a nation's GDP [21]. High unemployment rates can decrease consumer spending and lead to social and political unrest, further hindering economic growth [31]. As of February 2023, Oman’s unemployment rate was 5%, relatively low compared to other regional countries but still negatively affecting society (National Centre for Statistics and Information, Oman). Inflation, similarly, impacts the economy adversely. [20] demonstrated that inflation could reduce investments and productivity, thereby hampering growth. Oman’s inflation rate was 1.6% in March 2023, down from 2.5% in July 2022 [39]. High inflation rates can curtail consumer spending and deter foreign investment [36]. Given the significant influence of inflation and unemployment on consumer spending, foreign investment, and overall economic performance, this study aims to evaluate their impact on Oman’s economic growth. This research will bridge the knowledge gap and provide detailed recommendations for policymakers in Oman to monitor these factors closely to ensure sustainable economic growth. While previous studies have explored these relationships in other economies, limited attention has been given to Oman’s unique economic structure and Vision 2040 goals. The importance of this study lies in highlighting the effects of unemployment and inflation on Oman’s economic development and understanding their causal relationship to achieve Vision 2040 and economic diversification. The following sections include a literature review, research methodology, results and discussion, and finally, conclusions and recommendations.

2 Literature Review
Research on the correlation between unemployment and economic growth often shows more significant implications for developing countries than developed ones. [13] argue that unemployment induces social conflict, which hinders economic growth. Conversely, [29] finds no significant relationship between unemployment and GDP in developing countries like Oman [40]. Contends that unemployment adversely affects the economic growth of poorer nations.
2.1 Impacts of Unemployment and Inflation in Oman’s Economic Growth
While Oman’s economic conditions are influenced by global factors, its domestic situation plays a critical role in economic growth. Imported inflation significantly impacts the economy, exacerbated by local factors. [1] illustrates that Oman’s heavy reliance on oil has profound economic effects, with crude oil price fluctuations influencing inflation and other economic variables. Oman's dependence on hydrocarbons and foreign labor, combined with a lack of financial reserves, increases its vulnerability.
Okun’s law suggests an inverse relationship between economic growth and unemployment rates [26]. High unemployment levels decrease a country’s economic growth as revealed by most studies. According to Trading [39] data, the Sultanate of Oman’s unemployment rate was 2.5% in July 2022, but improved to 1.6% in March 2023, indicating a positive economic growth. Similarly, [2] stated that Oman is currently emphasizing on Omanization to improve its unemployment rates since expatriates form about 44% of its population but are overrepresented in the workforce. Hence, the Sultanate is considering multiple interventions to curb the local unemployment rate by nationalizing the private sector labor markets [2]. Similarly, the Oman’s Decent Work Country Program (DWCP) helps address unemployment challenges and enhancing economic growth and works in line with the Sultanate’s Vision 2040 initiatives. Ahmed [1] Also adds that the Sultanate’s overdependence on the oil sector also greatly impacts unemployment and economic growth. On the other hand, inflation rate in the Sultanate is a significant determinant of economic growth. Tenzin [37] recommends that Oman policymakers should effectively monitor, stabilize, and control the inflation rates to make the country more desirable for both local and foreign investments. According to [38], Oman has historically managed to stabilize its inflation rates as compared to the other GCC states and developed nations. However, the scholar asserts that the global commodity price fluctuations and domestic demand dynamics have had inflationary pressures on the Sultanate. Numerous literatures unanimously agree that economic growth and inflation have complex relationships because inflation has roots from external shocks, monetary policy effectiveness, and impacts economic development [19, 38]. The Sultanate of Oman government and policymakers are increasingly putting keen considerations on economic progression in Oman (Javan & Husain, 2022). Controlled inflation in the Sultanate implies a bidirectional association with the country’s GDP, making it highly susceptible to positive economic growth.
To address unemployment and spurring economic growth, Oman has framed several policies. The Decent Work Country Programme (DWCP) for the Sultanate of Oman was established by the government to address the challenges of unemployment and enhance economic growth. The policy is a revision of previous employment programmes and seeks to plug the loopholes for a more progressive labour framework. The programme builds on a comprehensive and consolidated labour market information system to determine needs and solutions in line with Vision 2040. One area of concern is inclusivity, to ensure that vulnerable groups including women and the youth are considered a priority. Specific action areas include research, capacity building and partnership with the appropriate bodies both locally and internationally, drafting and effecting employment policy and feedback-based action. In summary, Oman’s economy shows promising recovery prospects post-pandemic. Measures to curb inflation and spur economic growth include monetary, financial, structural policies reflecting a concerted effort to enhance revenue generation, spending, employment, and national welfare.


3 Research Methodology
This study adopted a quantitative design, as it involves the analysis and evaluation of secondary data related to the unemployment rate, inflation and economic growth. According to [10], economic growth is measured through GDP, hence the study used the GDP growth percentage for the study analysis. Further, a time series design was adopted, as data collected relates to the period 1991 to 2022, sourced from the World Development Bank and the International Monetary Fund. The study starts from the year 1991 due to the availability of comprehensive and consistent data from this year onward for Oman. Prior to 1991, data on these indicators was incomplete. The study econometric model can be expressed as:[image: $${\text{GDP\_Growth }}t = \alpha + \beta 1\,{\text{Unemployment}}t + \beta 2\,{\text{Inflation}}t + \varepsilon t$$]



where:	GDP_Growth t is the dependent variable representing GDP growth in yeart,

	Unemployment t and Inflation t are the independent variables for unemployment rate and inflation in year t

	α is the intercept, β1 and β2 are the coefficients for unemployment and inflation, respectively, and ∈t represents the error term.





The study model guided by several economic theories that describe the relationship nature among unemployment rate, inflation and economic growth. Keynesian economics theory, emphasizing the role of GDP in influencing employment rate [12]. Furthermore, Phillips Curve theory, suggesting an inverse relationship between unemployment and inflation [24]. GDP growth, unemployment, and inflation has been widely used in many economic studies to understand the relationships and causal effects that impact economic growth. The GDP growth represents the overall economic growth, while unemployment rate and inflation rate are critical macroeconomic indicators that reflect the nature of the labor market. As this study focuses on these variables, it is important to acknowledge the impact of other macroeconomic factors such as interest rates, exchange rates, government expenditures etc. in economy performance. However, this study’s scope is limited to examining the direct relationships among the selected variables, providing a focused analysis.

4 Results and Discussion
The regression results indicate a model that examines the relationships between Economic growth (GDP), Unemployment (UNEMP) and Inflation (Infl). The model’s F-statistic is 4.84 with a p-value of 0.0154, indicating that the overall model is statistically significant at a conventional significance level (0.05) [17]. Apparently, at least one of the independent variables is related to the dependent variable. The R-squared value is 0.2501, indicating that about 25.01% of the variation in GDP can be explained by the variation in UNEMP and Infl [30].
4.1 Stationarity Testing, Unit Root, and Cointegration Analysis
The Dickey-Fuller test assesses whether a time series variable has a unit root, which indicates non-stationarity [32]. The null hypothesis (H0) for this test is that the variable follows a random walk without drift (d = 0). The critical values correspond to different confidence levels (1%, 5% and 10%). The test statistics for GDP and inflation are -3.514 and -2.886, with p-values of 0.0076 and 0.0470 respectively. According to Pennsylvania State University (2023), when the test statistic is more negative than the critical values, the null hypothesis of a unit root can be rejected. This implies that GDP and Inflation are possibly stationary and do not follow a random walk process. The result aligns with economic theory that suggests that economic aggregates like GDP do not exhibit indefinite trends over time [14]. The test statistic for UNEMP is -0.362, with an approximate p-value of 0.9163. In this case, the test statistic is not as negative as the critical values, indicating the rejection of the null hypothesis. This suggests that the UNEMP variable may have a unit root, implying that it could exhibit non-stationarity or a random walk behaviour [33]. To address the non-stationarity of the Unemployment Rate, researchers have taken the first difference in the data [15]. This differencing operation has transformed the Unemployment Rate data into the ‘Differenced UNEMP’ series, where the test statistic is −4.779 and the p-value (0.0001). This indicates evidence of stationarity and removes the unit root, making ‘Differenced UNEMP’ suitable for further analysis.

4.2 Lag Selection and Cointegration Analysis
The result of Lag-order selection criteria to determine the appropriate lag length for the cointegration analysis, the Akaike Information Criterion (AIC) and Schwarz Bayesian Information Criterion (SBIC) were used. Both criteria indicated that 2 lags were optimal for the analysis, considering the balance between model fit and complexity. This optimal lag was used for the Johansen cointegration test to evaluate the long-term relationships among GDP growth, Inflation, and differenced Unemployment. The result indicated one significant cointegrating vector, which suggests a long-term equilibrium relationship between these variables.
Table 1 shows the results of Regression Coefficients. The coefficient for UNEMP is 1.138. However, the associated p-value (0.108) is higher than the conventional significance level (0.05), suggesting that the relationship between UNEMP and GDP is not statistically significant. According to Okun’s law, there is a negative relationship between Unemployment and GDP growth [6]. This suggests that when unemployment increases, GDP growth tends to decrease and vice versa. However, [22] warn that a lack of statistical significance suggests caution in drawing strong conclusions. This could be due to various factors influencing the labour market, beyond the scope of this analysis.Table 1Regression coefficients


	GDP
	Coefficient
	Std. err
	t
	P> |t
	[95% conf. interval]

	UNEMP
	1.138
	0.686
	1.66
	0.108
	−0.265
	2.542

	Infl
	0.446
	0.184
	2.42
	0.022
	0.068
	0.824

	_cons
	−1.331
	2.546
	−0.52
	0.605
	−6.540
	3.876


Adj R-squared = 0.198 
Source: Author’s findings



The coefficient for Infl is 0.446, and the associated p-value (0.022) is lower than the conventional significance level (0.05), suggesting a statistically significant positive relationship between inflation and GDP. According to the theory of demand-pull inflation, an increase in consumer spending due to rising inflation can stimulate economic growth [18]. However, policymakers need to balance the positive effects of inflation on growth with potential negative impacts on purchasing power and investment decisions. Further, this is in line with the Phillips Curve, which suggests a trade-off between inflation and unemployment [27]. Higher inflation leads to higher GDP growth in the short term due to increased demand and spending. However, this relationship may not hold in the long run, as expectations adjust and the Phillips Curve flattens [34].
The constant term _cons is −1.331, but its p-value (0.605) is not statistically significant, indicating that when both UNEMP and Infl are zero, the intercept (constant) does not significantly affect the GDP. However, the constant’s lack of significance could also be due to the limited sample size or other factors not accounted for in the model. Further, the relatively low R-squared value indicates that there are other important factors not included in the model that contribute to GDP variations. It is important to consider other economic indicators and external factors that might influence economic growth.

4.3 Vector Error-Correction Model (VECM)
Table 2 shows the result of the Vector error-correction model (VECM) which indicates the dynamic relationships among model factors over time. The optimal lag order is 2, where the coefficient estimates for each variable are presented for lag order 2.Table 2Vector error-correction model (VECM) analysis


	Sample: 1991 thru 2022
	Number of obs
	32
	 	 
	Log likelihood = 
	−200.655
	AIC
	15.010
	 	 
	Det(Sigma_ml) = 
	205.341
	HQIC
	15.261
	 	 
	 	 	SBIC
	15.812
	 	 
	Equation Parms
	Parms
	RMSE
	R-sq
	chi2
	P > chi2

	D_GDP
	5
	3.376
	0.179
	5.249
	0.386

	D_Infl
	5
	16.4
	0.433
	18.380
	0.0025

	D_d_UNEMP
	5
	0.529
	0.435
	18.507
	0.0024


Source Author’s findings



The Vector Error Correction Model (VECM) was encompassing 32 observations. The model's fit was evaluated using various metrics. The log likelihood, a measure of model fit, yielded a value of -200.655, indicating a reasonable fit to the data. Model selection criteria such as the Akaike Information Criterion (AIC), Hannan-Quinn Information Criterion (HQIC), and Schwarz Bayesian Information Criterion (SBIC) were employed. The AIC value of 15.010 suggested a model with good explanatory power relative to its complexity. Additionally, the determinant of the covariance matrix (Det(Sigma_ml)) was 205.341, indicating the scale of variability in the data.
Three equations were examined within the VECM framework, each focusing on different economic variables: (D_GDP), (D_Infl), and (D_d_UNEMP. For the economic growth (D_GDP) equation, the coefficient estimate for the lagged value of Inflation at L2 is 0.341; though this is positive, it falls slightly short of conventional significance (p = 0.3862). This suggests that past inflation levels may have a potential impact on current GDP, but this relationship should be interpreted cautiously. In the equation for Inflation (D_Infl), the lagged value of Inflation at L2 is estimated to have a coefficient of 1.012, which is statistically significant (p = 0.0025) and positive, indicating a positive relationship between past and current inflation levels. In the equation for the differenced unemployment rate (D_d_UNEMP), the coefficient estimate for the lagged value of D_d_UNEMP at L2 is −0.118, which is statistically significant (p = 0.0024). This coefficient implies that past changes in the differenced unemployment rate have a negative impact on the current differenced unemployment rate.
The findings of the VECM analysis are aligned with several economic theories. The Quantity Theory of Money explains the positive relationship between past and current inflation levels, indicating that monetary factors contribute to inflation dynamics [8]. The Real Business Cycle theory’s influence on GDP is consistent with the non-significant relationship between past inflation and current GDP, as it emphasises technological shocks as drivers of economic fluctuations [23]. The Keynesian theory’s influence on GDP is supported by the positive relationship between past changes in unemployment and current GDP, reflecting how labour market conditions affect aggregate demand [14]. The negative relationship between past and current differenced unemployment rates aligns with the hysteresis theory, suggesting that persistently high or low levels of unemployment can influence the natural rate of unemployment [9].

4.4 Granger Causality Test Results
The Granger causality tests were conducted to investigate potential causal relationships among the variables of Inflation (Infl), economic growth (GDP) and the differenced unemployment rate (Differenced_UNEMP). The results highlight statistically significant causality relationships:	1.
GDP Granger-causes Differenced_UNEMP: The test indicates that past GDP levels have predictive power for current changes in the differenced unemployment rate (Test Statistic = 6.2928, p = 0.043). This significant finding aligns with Keynesian theory, emphasising the influence of economic output on labour market conditions [14].

 

	2.
GDP Granger-causes both Inflation and Differenced_UNEMP: The combined test points to past GDP levels as predictive of both current Inflation and changes in the differenced unemployment rate (Test Statistic = 11.073, p = 0.026). This supports the interconnectedness of GDP, Inflation and labour market dynamics [35].

 







5 Conclusion
In conclusion, this study sought to uncover the intricate relationships between unemployment, inflation and Oman’s economic growth. Through a comprehensive analysis encompassing regression, VECM and Granger causality tests, the study shed light on the complexities underlying these economic variables and their impact on the broader economy. The regression results revealed that while both unemployment and inflation exhibit connections with GDP growth, the nuances of these relationships require careful consideration. Further, the VECM and Granger causality analyses deepened our understanding of these relationships. The VECM findings reinforced the idea that while inflation and unemployment showed associations with GDP, their statistical significance was not universally robust.
5.1 Recommendations
	Relationship between unemployment and GDP growth is nuanced. That emphasises the need for comprehensive labour market reforms that go beyond focusing solely on GDP growth. Policies should aim on enhancing workforce skills, promote entrepreneurship, and generate jobs though investing in education and training programs. That lead for foster long-term economic resilience and adaptability to changing circumstances.

	For future research, exploring the impact of external and internal elements on Oman’s economy can offer strategic insights, aligning with the study’s emphasis on understanding economic complexities.
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Abstract
There are physical surroundings, biological elements and technological advances that are important for sustainable progress in contemporary urban areas. For smart management of urban ecosystems in the face of climate change, we need a plan that combines eco-efficiency, economic sustainability, and social justice principles. Successful cities depend on smart urban planning, green spaces, energy-efficient buildings, efficient water resource management, and cutting-edge transportation and energy technologies. To keep cities healthy, we need to use resources wisely, protect plants and animals, and reduce the amount of greenhouse gases released into the air. Also, people who live in cities should be involved in making decisions and help from the government to make the environment better and make life better for everyone. We can make public transportation better, encourage using renewable energy, build green buildings, and help with eco-friendly activities in education and culture. Overall, effective management of the modern urban ecosystem in sustainable development requires an integrated approach that combines technical, economic, social, and environmental aspects to ensure harmony between humans and nature.
Keywords
EcosystemSustainable developmentUrban ecosystemGreen spacesAgricultural ecology
1 Introduction
Today, the concept of sustainable development is one of civilisation's genesis's most widespread and globally recognised scientific concepts. It is systematically examined in the works of natural scientists—mathematicians, physicists, chemists, biologists—and social scientists—philosophers, economists, geographers, sociologists, political scientists, and, of course, managers [5]. The United Nations has adopted 17 Sustainable Development Goals, which describe the global community's fundamental social and economic development problems at global, national, and regional levels. They form a development vector aimed at improving well-being and protecting our planet.
The end of the twentieth and the beginning of the twenty-first century were marked by severe global crises, which led to the global community realising the need for radical changes [4]. Today, in both developed post-industrial and developing countries, complex and contradictory processes of qualitative reform of the most critical aspects of social life are actively taking place. The objective conditioning of changes is dictated by both the accumulated problems, collectively referred to as the challenges of the twenty-first century to the global community, and new opportunities, the emergence of new development paths primarily determined by scientific and technological progress achievements.

2 Rethinking Urban Spaces for Sustainability
The international community responded to its concern about environmental protection and the negative consequences of human activity by creating international non-governmental scientific organisations to study global processes on Earth, such as the Club of Rome, the Institute for Advanced Study, and the International Institute for Applied Systems Analysis.
2.1 Urban Environment: Key Aspects
The ecosystem of modern cities in the context of sustainable development encompasses a wide range of aspects, including environmental, social, economic, and technological components:	1.
Green zones and natural landscapes: Urban development requires the preservation of natural ecosystems within the city or creating new green areas, which contribute to biodiversity conservation, improve air and water quality, and provide space for recreation and physical activity.

 

	2.
Effective waste management: Waste management systems that promote recycling and the use of secondary resources, reduce the volume of waste, and ensure the safe disposal and treatment of toxic materials are essential.

 

	3.
Modern transport infrastructure: The development of sustainable transport, such as mass transit, bicycle lanes, and electric vehicles, helps to reduce traffic congestion, air pollution, and energy consumption.

 

	4.
Energy efficiency and renewable energy: Reducing energy consumption and transitioning to renewable energy sources help to lower greenhouse gas emissions and dependence on unstable energy sources.

 

	5.
Social justice and access to resources: Sustainable cities should ensure access to education, healthcare, housing, and other essential resources for all population groups, reducing disparities in socio-economic status.

 

	6.
Digital technologies for sustainable development: Information technologies, such as IoT, data analytics, and artificial intelligence, help optimise resource management, improve service quality, and reduce waste (as shown in Fig. 1) [2].[image: ]
Fig. 1Overview of EEA outputs on cities’ transitions towards sustainability



 





It is worth noting that the ecosystem of modern cities plays a vital role in sustainable development, as integrating ecological principles into the urban environment contributes to improving residents’ quality of life and reducing the negative impact on the environment. An essential aspect of this ecosystem is agricultural ecology, particularly animal breeding, selection, and feeding. Using environmentally friendly methods in agriculture and animal husbandry, such as organic farming and biodynamic agriculture, contributes to preserving biodiversity and soil health. The selection and breeding of agricultural animals with consideration of their disease resistance and adaptation to local climatic conditions allow for a reduction in the need for chemical treatments and a productivity improvement. Rational animal feeding, based on scientifically justified standards and the use of local feeds, ensures efficient resource use and minimises waste, contributing to the sustainable development of both urban and rural areas.

2.2 Transition of Cities to Stability: Results of the European Economic Area
The principles for reviewing the results of the European Economic Area regarding the transition of cities to sustainable development are based on the study of specific aspects of city initiatives and strategies towards relevant ecosystems, namely:	considering various aspects of sustainable development, such as ecological sustainability, economic efficiency, and social justice;

	analysis approaches are based on objective data on environmental indicators, energy efficiency, waste management, transport systems, and aspects of urban life;

	recognising the importance of involving the local population and stakeholders in the decision-making process regarding sustainable development strategies;

	comparing city achievements with international sustainable development standards and recommendations of the European Economic Area;

	continuously supporting innovative methods and practices that promote the transition of cities to relevant ecosystems;

	focusing on a balanced approach that considers the needs of the present generation without compromising the ability of future generations to meet their own needs [8].






2.3 Statistical Analysis of the Ecosystem of Modern Cities as a Component of Sustainable Development: Prospects and Challenges
According to UN-Habitat, about one-third of Europeans live in cities. Cities, with their concentration on population and infrastructure, are particularly vulnerable to specific effects of climate change and other environmental stresses such as heat, congestion, pollution, noise, and soil contamination. According to recent figures, in 2020–2023, 96% of EU cities had high levels of air pollution with fine particulate matter (PM2.5) that exceeded the World Health Organization's recommendations [8]. Against increasing attention to environmental issues and the need to implement sustainable development, studying urban ecosystems becomes a relevant task for scientists, public organisations, and city authorities. In this context, analysing critical indicators of urban environmental sustainability becomes essential for assessing the current state and determining future urban development strategies [9].
It is crucial to thoroughly review various aspects of the urban ecosystem, from building energy efficiency to the degree of citizen participation in sustainable development programmes. The leading indicators include energy efficiency, waste management, green zones, transport infrastructure, environmental quality, and public participation. Today's examination of these indicators permits an impartial assessment of the long-term viability of urban areas. It identifies key areas for further investigation and intervention to ensure the long-term viability of urban ecosystems (as shown on Table 1).Table 1Report on the Environmental Sustainability of Cities (2020–2023) in EU [3]


	Indicator
	Value

	Buildings energy efficiency

	Percentage of cities with buildings with a certified energy efficiency rating
	62%

	Reduction in energy consumption per square metre in cities over the last four years
	17%

	Waste management and recycling

	Percentage of recycled materials used in urban construction
	42%

	Amount of sorted and recycled waste in the city over the last year (2023)
	320 ths tonnes

	Increase in the number of recycling collection points in the city over the last four years
	27%

	Green spaces and landscaping

	Area of green areas in the city per capita
	15 sq. metres

	Number of trees planted in the city over the last two years
	28 ths

	Percentage of urban territory covered by green areas
	36%

	Transport and mobility

	Increase in the number of bicycle paths and pedestrian areas in the city over the last four years
	43%

	Reduction in the number of cars per capita in the city over the last four years
	19%

	Increase in the use of public transport in the city over the last two years
	11%

	Air and water quality

	Level of air pollution by primary toxic substances in the city over the last four years
	a 28% decrease

	Changes in water quality in urban water bodies over the last four years
	a 14% improvement

	Promoting sustainable development through public participation and education

	Number of public discussions on sustainable development of the city in the last year
	138

	Participation of citizens in environmental education and conscious consumption programmes
	23% of the population






3 Assessment of Ecosystem Services in Urban Ecosystems: Development and Application of an Index
Various ecosystem services that aid in sustainable growth are provided by the urban ecosystem. The Urban Ecosystem Services Index can be used to evaluate and quantify these services. Open spaces, accessibility to natural areas, air and water quality, climate control and preservation of biodiversity are some of the aspects it takes into account.
3.1 Index of Urban Ecosystem Services
To evaluate and measure the natural components in urban areas, the Urban Ecosystem Services Index can be used. The index takes into account various city ecosystem services and their natural areas [6]. Diverse categories of ecosystem services and their associated functions are taken into account in the index in the European Union.	Some of the health services include air and water quality regulation and access to green spaces that promote the physical and mental health of residents.

	Assessment focuses on urban ecosystems that house numerous species of plants and animals.

	Green plantings contribute to the reduction of pollution levels and the improvement of air quality in the city by filtration of air pollutants.

	Green spaces during the summer can affect the urban climate.

	Recreation services include access to parks, green spaces, and other open spaces for physical activity. Recreation services includes these spaces in recreation services.[image: $${\text{IUES}} = \left( {\sum {\text{ES1 }}* \, \% {\text{UE1}}} \right) + \left( {\sum {\text{ES2 }}* \, \% {\text{UE2}}} \right) + \left( {\sum {\text{ESn }}* \, \% {\text{UEn}}} \right)$$]







where: IUES – index of urban ecosystem services; ES — number and strength of ecosystem services occurring in a given urban ecosystem type; UE — percentage of the urban ecosystem in the research field [6].
Determining and quantifying these ecosystem services enables cities to better comprehend how the natural world affects their lives and devise strategies for the protection and enhancement of urban ecosystems in order to ensure long-term sustainability.

3.2 Quantitative Analysis of Urban Ecosystems in Cities
Analysis of urban ecosystems involves using data and statistics to assess different elements of natural environments within cities. This examination helps in understanding and improving the health and management of urban ecosystems. One way to quantitatively analyze urban ecosystems is by calculating the proportion of green spaces compared to the overall city size [7]. Research shows that in major cities, green spaces typically make up about 30% of the total urban area, although this percentage can vary in smaller cities [3]. This measurement assists in evaluating the availability of green spaces for inhabitants and their influence on quality of life.
Quantitative analysis is used to measure air and water pollution. Substances in the air, like nitrogen dioxide, can be detected by sensors and monitors. This scientific approach holds the potential to lessen contamination and improve the air and water quality in urban areas. Quantitative data and figures based on the concept of eco-friendly growth are used to examine urban ecosystems in cities across the continent. The concept of sustainable development is used to analyze urban ecosystems. The urban area in the EU is covered by green spaces. For example, Amsterdam has one of the highest green space coverage rates among EU cities, at about 50%. The level of air pollution: in many EU cities, air pollution levels exceed the WHO and European Environment Agency standards. For example, Paris, Madrid, and London have high levels of air pollution, particularly from nitrogen dioxide emissions and PM2.5 particles. The amount of natural and green spaces per capita: cities with more significant amounts of green spaces often have better quality of life and health indicators for residents. For example, Copenhagen is recognized as one of the leaders in using green technologies and providing residents with access to natural areas [3].
The country's unsatisfactory environment threatens the lives of future generations and hinders the state's development following the declared strategic principles of sustainable development. In this regard, targeted government measures are needed to protect and restore the environment. Ensuring environmental security in the country should become the main direction of national environmental policy [1].


4 Conclusion
Based on the analysis of the ecosystem of modern cities in the context of sustainable development, the following conclusions can be made. Despite the difficulties and challenges urban administrations face, there is a positive trend in implementing measures for environmental conservation and sustainable urban development.
Overall, statistics indicate some progress towards improving cities’ ecological sustainability. In recent years, there has been an increase in the use of energy-efficient technologies in construction, a reduction in the amount of waste, and an increase in recycling, as well as the expansion of green spaces and the development of environmentally friendly public transport.
Modern cities must adopt ecosystem approaches to management to promote sustainable development and minimise negative environmental impacts. Reducing the greenhouse effect is essential for urban areas, as urbanisation contributes to increased greenhouse gas emissions. At the same time, cities need environmentally friendly agricultural products to ensure healthy nutrition for the population and maintain ecological balance.
However, it must be acknowledged that much work remains to achieve full ecological sustainability in cities. Continued research and implementation of new strategies and initiatives in ecology and sustainable development are necessary to ensure the balanced development of urban areas and the preservation of the environment for future generations.
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Abstract
In Kampala, Uganda, financial organisations and management information systems (MIS) affect decision-making. The study examines how computerised, manual, and system control affect financial institution decision-making. Cross-sectional surveys collect data via questionnaire. A 138-person study with 130 samples. Used statistics include frequencies, percentages, means, and regression. The results suggest that computerised MIS improves decision-making more than manual MIS. Decision-making improves with system control. Computerised MIS provides real-time information, allowing Kampala, Uganda, banks to make better decisions, the study showed. Manual MIS is slow, error-prone, and report-less. The research encourages banks to properly assess their computerised MIS to ensure it satisfies their needs. Implement internal controls to reduce fraud, embezzlement, and errors. A manual should standardise management procedures and processes to ensure financial reporting accuracy.
Keywords
Information communication technologyDecision makingEffectivenessMoney deposit bankEmerging technology
1 Introduction
In today's fast-changing business world, financial institutions must make good decisions. For informed decisions, managers require reliable and timely data. MIS helps companies collect, store, evaluate, and share data. Management information system techniques affect banking decision-making in Uganda's Central Division of Kampala Capital City Authority. This study chose Stanbic Bank, Equity Bank, and Centenary Bank for their proximity to Kampala and data collection simplicity. This study examines how management information systems effect bank decisions. This study examines how computerized, manual, and system control effect decision-making. The study examines these elements to demonstrate how MIS improves decision-making and organizational effectiveness.
The study lasted from January 2022 to June 2023. A comprehensive study strategy was developed during January–December 2022 proposal drafting. Data from selected banks was acquired using authorized procedures between January and March 2023. Synthesizing the facts and analysis yielded a final report in May 2023. This study illuminates the relationship between management information systems and decision making to advance banking and MIS research. The findings and recommendations may assist Ugandan banks improve their information systems and decision-making, improving performance and competitiveness in the dynamic banking industry.
1.1 Objectives of the Study
The specific objectives of this study are as follows:
To investigate the effect of computerized management information systems on decision making in selected banking institutions in Kampala, Uganda.	i.
To assess the impact of manual management information systems on decision making in selected banking institutions in Kampala, Uganda.

 

	ii.
To determine the influence of system control on decision making in selected banking institutions in Kampala, Uganda.

 







2 Research Questions
	1.
How does the implementation of computerized management information systems affect the quality and timeliness of decision making in selected banking institutions in Kampala, Uganda?

 

	2.
What is the impact of manual management information systems on the accuracy and effectiveness of decision making in selected banking institutions in Kampala, Uganda?

 

	3.
What is the relationship between system control mechanisms and the efficiency and reliability of decision making in selected banking institutions in Kampala, Uganda?

 





2.1 Hypothesis of the Study
The hypotheses of the study include:
Hypothesis 1: There is a significant positive relationship between the use of computerized management information systems and the quality of decision making in banking institutions in Uganda.
Hypothesis 2: The effectiveness of manual management information systems has a significant impact on the decision-making capabilities of banking institutions in Uganda.
Hypothesis 3: Implementation of proper system control measures positively affects decision making in banking institutions in Uganda.


3 Literature Review
Theories underpin research efforts and link theory and practice. The theoretical framework influences research decisions throughout. Crotty [3] states that the first step in developing a study proposal is choosing, justifying, and linking methodologies to aims. Study questions determine data collection and analysis methods [3]. Our investigation will follow Donaldson (2018)'s contingency theory. This theory states that organizational features and contingencies affect performance. Accordingly [3], Naranjo-Gil (2016), and Boulianne (2017) examined contingency variables, the management information system, and performance. These studies indicate management information systems and impacting factors interact dynamically. Organizations must allocate resources to support these interactions.
Contingency theory emphasizes no universal Accounting Information System. Market, environmental, technological, and organizational factors affect AIS's effectiveness and utility. Management information systems must support business goals. Langfield-Smith [6] analyzed strategy and AIS and concluded that organizational strategy causes AIS. Management and outside computer experts impact AIS. Moderation analyses the information system-contingency element relationship. Contingencies are variables that modify the relationship between organizational traits and performance, according to Donaldson [4]. One variable's effect on another depends on a third contingent variable. AIS can hire experts to build a good MIS (Ismail, 2019).
3.1 Conceptual Framework
A conceptual framework schematics a study’s independent and dependent variable, according to Mugenda and Mugenda [8]. Visualizing the hypothesized relationship helps researchers comprehend variable relationships quickly. Visualizing the conceptual framework helps researchers understand how study variables interact and influence one other (Fig. 1).[image: ]
Fig. 1Conceptual framework. Source Romney and Steinbart (2020)



3.2 Review of Related Literature
Effect of Computerized Management Information System on Decision Making.	1.
Pisek [11]—Importance of data validation in computerized management systems and the consideration of custom-built or off-the-shelf alternatives by decision-makers.

 

	2.
Chenhall and Morris (2016)—Factors determining the adoption of computerized management systems, including characteristics of decision-makers, technological innovation, availability of resources, and the organizational environment.

 

	3.
Levander and Raccuia [7]—Challenges to computerized management systems, such as natural and political disasters, software errors, and equipment malfunctions.

 

	4.
Dhillon [2]—Focus on insider threats and the risks posed by employees to the security of computerized management systems.

 

	5.
Abu-Musa [1]—Financial risks associated with computerized management systems and the importance of implementing security solutions.

 

	6.
Gordon et al. [5]—Security measures implemented to combat security breaches, including firewalls, encryption techniques, access control mechanisms, and intrusion detection systems.

 

	7.
White and Pearson [12]—Adoption of computer technology without appropriate safeguards in US corporations.

 

	8.
Abu-Musa [1]—Perceived security threats of computerized management systems in Saudi organizations, including financial losses due to internal and external breaches.

 

	9.
Okoye and Oghoghomeh [10]—Impact of computerized management systems on external audit functions and the limitations to their effectiveness.

 

	10.
Nicolaou [9]—The role of computerized management information systems (CATS) in processing economic information for financial management and control.

 







4 Methodology
4.1 Research Design
This descriptive cross-sectional survey collected quantitative and qualitative data. Descriptive study reveals demographics and associations using a representative sample (Gall et al., 2016).

4.2 Research Population
The study included 138 Stanbic, Equity, and Centenary Bank employees. The target audience was 46 Stanbic, 45 Equity, and 47 Centenary Bank employees. These banks were selected for their management information system implementation. The study focused on Ugandan banks and how MIS procedures effect decision-making.
Sample Size
The researcher calculated the study's sample size from the population using Slovene's approach. The Slovene formula calculates sample size (n):
[image: $$n = N/(1 + N*e^{2} )$$]



where:
n = Sample size
N = Total population size
e = Desired level of precision or margin of error which is 0.05
Therefore:[image: $${\text{n = }}\frac{138}{{1 + 138(0.05)^{2} }}$$]



[image: $${\text{n = }}\frac{138}{{1 + 138(0.0025)}}$$]



[image: $${\text{n = }}\frac{138}{{1.345}}$$]



[image: $${\text{n = 138 respondents}}$$]




By applying Slovene's formula, the researcher obtained the sample volume necessary for the study based on the total population.
The Table 1 presents the distributions of the population and the sample used in this study.Table 1Population and Sample size of the respondents


	Bank
	Respondents category
	Population
	Sample
	Sampling procedure

	Stanbic Bank, Uganda Limited
	Financial managers
	12
	9
	Purposive Sampling

	Operational managers
	10
	7
	Purposive Sampling

	Sales managers
	16
	12
	Simple random Sampling

	Credit managers
	8
	6
	Simple random Sampling

	Equity Bank
	Financial managers
	13
	10
	Purposive Sampling

	Operational managers
	11
	8
	Purposive Sampling

	Sales managers
	14
	11
	Simple random Sampling

	Credit managers
	7
	5
	Simple random Sampling

	Centenary Bank
	Financial managers
	11
	8
	Purposive Sampling

	Operational managers
	9
	7
	Purposive Sampling

	Sales managers
	15
	11
	Simple random Sampling

	Credit managers
	12
	9
	Simple random Sampling

	G. Total
	 	138
	103
	 

Reference: Human resources reports, (2022)



This survey randomly selected 103 respondents. Random sampling gives everyone an equal chance of being sampled. Researchers save time and money and enhance study accuracy with this method.


5 Sampling Procedure
The study utilized basic random sampling to verify that all participants had an equal chance of selection. Those who actively managed or made decisions utilizing computerized information were most qualified to answer the research questions.
Management information systems and decision-making are assessed by questionnaires. They rated their thoughts, attitudes, beliefs, and behaviors on a 4-point Likert scale from “Strongly Disagree” to “Strongly Agree.” We chose this scale for its modest response capturing.
Researchers collected data using a questionnaire for many reasons. Surveys are fast and efficient, allowing researchers to swiftly collect data from numerous respondents. Questionnaires are economical and useful for research.
The present study explores the respondents’ Management Information System (MIS) and Management Decision-making viewpoints, attitudes, values, and behaviors using researcher-created Likert scale questions. As shown in Table 2 covers scoring, interpretation, and answer modes.Table 2Mean values interpretation


	Scale
	Mean range
	Response mode
	Interpretation

	4
	3.26–4.00
	Strongly agree
	Very satisfactory

	3
	2.51–3.25
	Agree
	Satisfactory

	2
	1.76–2.50
	Disagree
	Unsatisfactory

	1
	1.00–1.75
	Strongly disagree
	Very unsatisfactory




This section explores how the data is presented and analyzed the research results:
Objective one: To investigate the effect of computerized management information system on decision-making in selected Kampala Banks (Table 3).Table 3Objective one: To investigate the effect of computerized management information system on decision-making in selected Kampala Banks


	Model summary

	Model
	R
	R Square
	Adjusted R Squared
	Std. error of the estimate

	1
	0.527
	0.274
	0.272
	0.41854

	a Predictors: (constant), Computerized management information


	ANOVAb

	Model
	Sum of squares
	DF
	Mean Square
	F
	Sig.

	1
	Regression
	23.992
	1
	23.992
	136.963
	0.000a

	Residual
	63.413
	362
	0.175
	 	 
	Total
	87.405
	363
	 	 	 
	a Predictors: (Constant), Computerized management information system

	b Dependent Variable: decision making


	Coefficients a

	Model
	Unstandardized coefficients
	Standardized coefficients
	 	 
	B
	Std. error
	Beta
	t
	Sig.

	1
	(Constant)
	1.815
	0.075
	 	24.228
	0.000

	Computerized management information system
	0.329
	0.028
	0.524
	11.703
	0.000

	a Dependent variable: decision making




The regression research in the Model Summary table reveals that the computerised management information system affects Kampala financial institutions’ decisions. The computerised management information system explained 27.4% of decision variance. The dependent variable (decision making) is explained by the independent variable (computerised management information system) with an r-square score of 0.274. This shows that selected Kampala, Ugandan banks use the computerised management information system to make judgements. The computerised management information system influences decision-making more with higher r-square values.
ANOVA reveals that the computerised management information system affects decision-making. This is proven by the 136.953 F-value and 0.000 Sig-value. Since Sig-value is below 0.05, the computerised management information system appears to impact decision-making. These data reveal that selected Kampala, Ugandan banks use the computerised management information system to make decisions. Computerised management information systems may influence decision-making due to the high F-value.
The coefficients table reveals that the computerised management information system affects decision making with 130.329 and 0.000 Sig-value. The computerised management information system impacts decision-making as shown by the coefficient value and standard error.
The ANOVA and coefficients tables reveal that the computerized management information system strong influences Kampala banking Institution’s decisions.
Objective two: To assess the impact of manual management information systems on decision-making in selected Kampala banks.
The regression study demonstrates in Model Summary Table 4, that chosen Kampala, Uganda, banking institutions’ decision-making is minimally affected by the Manual management information system. Manual management information system explained 3.7% of decision-making variance with r-squared = 0.037. The manual management information system influences selected banks’ decisions by 3.7%. Further, the ANOVA table reveals that manual management information systems impact decision-making. This is shown by 13.955 F-value and 0.000 Sig-value. The manual management information system appears to considerably effect decision making since the Sig-value is below 0.05.Table 4Model summary


	Model
	R
	R square
	Adjusted R Square
	Std. Error of the Estimate

	1
	0.193a
	0.037
	0.035
	0.47942

	a Predictors: (Constant), Manual management information system


	ANOVAb

	Model
	Sum of squares
	DF
	Mean Square
	F
	Sig.

	1
	Regression
	3.207
	1
	3.207
	13.955
	0.000a

	Residual
	82.514
	359
	0.230
	 	 
	Total
	85.722
	360
	 	 	 
	a Predictors: (Constant), Computerized management information system

	b Dependent Variable: decision making


	Coefficients a

	Model
	Unstandardized coefficients
	Standardized Coefficients
	 	 
	B
	Std. Error
	Beta
	t
	Sig

	1
	(Constant)
	2.239
	0.113
	 	19.761
	0.000

	Computerized management information system
	0.164
	0.044
	0.193
	3.736
	0.000

	a Dependent Variable: decision making 




These data show that the manual management information system strongly influences Kampala, Uganda banking institutions’ decisions. Significant F-value suggests manual management information system affects decision-making. If the standard error is assumed, the coefficients table illustrates that manual management information systems effect banking institution decision-making. The coefficient of 30.193 and Sig of 0.000 support this.
According to the Model Summary, ANOVA, and coefficients tables, the manual management information system greatly influences the selected Kampala, Uganda banking institutions’ decisions. The impact is negligible compared to other factors.
Objective three: To Investigate the impact of system control on decision-making in Kampala banks.
As it is evident from Table 5, system control strongly impacts selected Kampala, Uganda, financial institutions’ decision-making. A 0.230 r-squared score implies that system control explains 23% of decision-making variance. This implies that system control greatly influences selected banks’ decisions. Additionally, the ANOVA table reveals that system control positively and significantly impacts decision making. This is evidenced by the 108.275 F-value and 0.000 Sig-value. System control appears to considerably effect decision making since the Sig-value is below 0.05.Table 5Objective three: To Investigate the impact of system control on decision-making in Kampala banks 
Model Summary


	Model
	R
	R square
	Adjusted R Square
	Std. Error of the Estimate

	1
	0.479a
	0.230
	0.228
	0.43141

	a Dependent Variable: decision making


	ANOVAb

	model
	Sum of squares
	DF
	Mean Square
	F
	Sig.

	1
	Regression
	20.151
	1
	20.151
	108.275
	0.000a

	Residual
	67.558
	363
	0.186
	 	 
	Total
	87.709
	364
	 	 	 
	a Predictors: (Constant), Computerized management information system

	b Dependent Variable: decision making


	Coefficients a

	Model
	Unstandardized coefficients
	Standardized coefficients
	 	 
	B
	Std. error
	Beta
	t
	Sig.

	1
	(Constant)
	1.687
	0.096
	 	17.652
	0.000

	Computerized management information system
	0.362
	0.035
	0.479
	10.406
	0.000

	a Dependent Variable: decision making




Based on these findings, system control greatly influences chosen Kampala, Uganda banks’ decisions. System control may influence decision-making due to the high F-value. Positive effect shows that system control promotes decision-making whereas bad control decreases it. System control greatly influences decision making in selected banks, according to the coefficients table and standard error. The coefficient of 30.362 and Sig of 0.000 support this. The regression study repeatedly reveals that system control strongly influences selected Kampala, Uganda banking institutions’ decisions. The findings demonstrate system control promotes institutional decision-making.

6 Conclusions
In selected Kampala, Uganda, banks, a computerised management information system aids decision-making. The technology gives managers real-time financial data for decision-making, the report shows. More efficient and effective banking decision-making. The computerised management information system reduces financial information management costs, the study revealed. Management tasks are automated to streamline financial report preparation, freeing up time and resources for strategic decision-making. In Kampala, Uganda, banks, a computerised management information system improves decision-making and lowers expenses.
Certain Kampala banks use manual management information systems to make decisions. The research says manual systems in these organization’s cause decision-making challenges. These issues include slow processes, higher error risk, limited reporting, poor system integration, and poor financial analysis. Manual systems may work when computerised systems are down, but they may not provide enough financial information for major financial institutions to make choices. Manual management information systems in Kampala, Uganda, financial institutions are flawed.
System control boosted decision-making at selected Kampala, Uganda, banks, the study found. This study indicated that system control is crucial to these companies’ decision-making. Effective system control gives decision makers timely, accurate, reliable, compliant, risk-managed information. This helps bankers make goal-oriented decisions. The results suggest that comprehensive system control helps Kampala, Uganda, banks make good decisions.

7 Recommendation
	1.
Banking management information system improvements in Kampala, Uganda:

 

	2.
Thoroughly assess: Examine the computerised management information system for improvements. System protocols, bottlenecks, and bank failures should be examined in this examination.

 

	3.
Upgrade hardware and software: Keep the computerised management information system operating to bank standards. Newer tech boosts performance and opens advanced features.

 

	4.
Implement internal controls: Implement rigorous internal controls to prevent fraud, embezzlement, and errors. Check and balance financial records for accuracy and completeness. Standardise management for accurate financial reporting. Create a complete financial transaction tracking and reporting manual.

 

	5.
Use technology for manual systems: Improve manual management information system efficiency and accuracy with calculators, spreadsheets, and software. These technologies enable faster financial calculations and simpler manual processes. Create extensive system control policies and procedures. Set roles, responsibilities, and system monitoring.

 






References
	1.
Abu-Musa, A. A. (2016). Perceived security threats of computerized management information systems in the Egyptian wholesaling industry. Journal Ofinformation Systems, 20(1), 187–203.


	2.
Dhillon, G., & Backhouse, J. (2000). Technical opinion: Information system security management in the new millennium. Communications of the ACM, 43, 125–128.
https://​doi.​org/​10.​1145/​341852.​341877


	3.
Donaldson, B. (2018). Emerging technologies—accessibility and web design why does it matter?. Language Learning and Technology, 5, 11–19.


	4.
Donaldson, L. (2021). The contingency theory of organizations. Sage Publications.


	5.
Gordon, L. A., Loeb, M. P., & Lucyshyn, W. (2016). Sharing information on computer systems security: An economic analysis. Journal of Management and Public Policy, 22(6), 461–485.


	6.
Langfield-Smith. (2017). Management accounting, McGraw-Hill education. ISBN-13 978-1760420406: 134–136.


	7.
Levander, A., & Raccuia, I. (2019). Entrepreneurial profiling. A cognitive approach to entrepreneurship, Stockholm, Stockholm Business School (pp. 143–145).


	8.
Mugenda, M., & Mugenda, A. G. (2016). Research methods: Quantitative and qualitative approaches. 2nd. Rev. Ed. Act press.


	9.
Nicolaou, A. I. (2018). A contingency model of perceived effectiveness. In management of entrepreneurshzp (pp. 123–132). Englewood Cliffs, NJ, Prentice-Hall.


	10.
Okoye, M. B., & Oghoghomeh, P. (2019). Management Information Systems. Journal of Business Venturing, 10, 425–438.


	11.
Pisek, P. (2018). Complexity and the adoption of innovation in health care. In Accelerating quality improvement in health care: Strategies to accelerate the diffusion of evidence based
innovation (pp. 112–120). Washington, DC: National institute for healthcare management foundation and national committee for quality in health care.


	12.
White, G. W., & Pearson, S. J. (2017). Controlling corporate e‐mail, PC use and computer security. Information Management & Computer Security, 9(2/3), 88–93.






© The Author(s), under exclusive license to Springer Nature Switzerland AG 2025
B. Alareeni (ed.)Big Data in Finance: Transforming the Financial LandscapeStudies in Big Data164https://doi.org/10.1007/978-3-031-75095-3_39

Unlocking Sustainable Success Exploring the Synergy Between Eco-Efficiency and Green Business Strategies

Ahmad Anan Mansour Deek1, 2  , Anan Deek2  , Mohammad Al-Ma’aitah3, Fayiz sharari4  , Bara Asfour5  , Khaled Alshaketheep6   and Hind Al-Ahmed7
(1)Al-Ahliyya Amman University, Amman, Jordan

(2)Arab American University, Jenin—West Bank, Jenin, Palestine

(3)Aligarh Muslim University, Aligarh, India

(4)Al-Balqa Applied University—Ma’an College, Amman, Jordan

(5)Arab American University, Jenin, Palestine

(6)The Hashemite University, Zarqa, Jordan

(7)Imam Mohammad Ibn Saud Islamic University (IMSIU), Riyadh, Saudi Arabia

 

 
Ahmad Anan Mansour Deek
Email: a.mansour@ammanu.edu.jo

 
Anan Deek
Email: Anan.Deek@aaup.edu

 
Fayiz sharari
Email: fayiz.sharari@bau.edu.jo

 
Bara Asfour
Email: Bara.asfour@aaup.edu

 
Khaled Alshaketheep (Corresponding author)
Email: hmaahmad@imamu.edu.sa



Abstract
Sustainable growth is vital to today's business methods since more people are worried about environmental issues than ever. The goal of this study is to thoroughly explore the advantages and disadvantages of incorporating environmental sustainability into company plans. Using renewable energy as little as possible, managing supply chains in a way that encourages sustainability, and doing product lifecycle assessments are all examples of environmentally sound business practices. Using a systematic and analytical approach, the study explores the minute intricacies of integrating environmental sustainability into organizational frameworks. This study examines pertinent literature, case studies, and qualitative analysis. People who have an economic stake in the result need to be consulted during the first half of the process to get their opinions on the issues. The research gives a variety of information that shows how complicated it is for a business to stay in business. The impact of environmentally conscious corporate practices on preservation efforts, the challenges faced during integration, and the benefits of successful adoption are all significant outcomes. The findings also emphasize the need for transparency in decision-making, content promotion, and stakeholder engagement in creating a sustainable environment.
Keywords
ECO efficiencySustainabilityGreen business
1 Introduction
When the circumstances of commerce and production come into conflict with the demands of equal rights and sustainability, humanity is at an essential crossroads in its ongoing desire for financial growth and rising prosperity. In light of the impending dangers of global warming and crucial resource problems, the concept of sustainability has transformed from an elementary stage into a pressing call to action, changing the boundaries of achievement and transforming the character of today's trade. This revolutionary journey is driven by ecological effectiveness and new business strategies, two supportive pillars that hold the key to achieving sustainable achievement in the twenty-first century [26]. The two aforementioned pillars are at the core of this pioneering expedition.
When people have a profound understanding of the connection that exists between their behavior and their surroundings, they are motivated by a burning desire to accomplish long-term viability. Human activities, ranging from industrial manufacturing and urbanization to consumption patterns and waste creation, have a profound effect on the delicate equilibrium of ecosystems and the complicated processes that occur in our world. Pollutants, the decreasing availability of assets, the loss of the natural world, climate trade, and pollution are all factors that contribute to the immediate need for a change in direction toward sustainable methods and strategies for industrial growth [16, 6].
When it comes to the sustainability communication process, the idea of ecological effectiveness is necessary. During all phases of a product or service's lifecycle, this concept encourages the optimal usage of natural assets and a reduction of adverse ecological effects. The Arena Enterprise Council for Sustainable Improvement was the first organization to employ the term “eco-efficiency” in the 1990s. Environmental efficiency places a spotlight on achieving financial growth and competitiveness while simultaneously lowering the number of resources used, waste generated, and pollutants released [31].
Along with the same trends, it is now clear that emerging business practices are the primary driving force affecting contemporaneous change. Whenever commercial enterprises want to incorporate environmental concerns into their fundamental activities and decision-making operations, they should follow these behaviors as a guide. Many different actions are components of “green” business endeavors, which aim to promote ethical and environmentally responsible practices throughout every step of the supply chain. Among these endeavors are eco-layout and environmentally friendly supply chain administration, the application of renewable energy sources, and ideas focused on regenerating economic models. These tactics, which have their origins in environmental stewardship and business residency, allow companies to meet customer demands, take advantage of new market opportunities, and deal with environmental issues in a more mindful environment [11, 20].
Furthermore, the demand for sustainable development goes beyond the boundaries of business sectors and the executive suites of employers and incorporates fundamental changes in administration, standards, and social responsibilities. As governments, civil society, and international organizations come together to encourage the movement toward sustainable improvement, corporations are being challenged to take the lead in bringing about progressive trade and developing a better tomorrow for future generations. An approach and pathway for addressing the complexity and unpredictability of the sustainability panorama against the backdrop of evolving consumer choices, marketplace dynamics, and regulatory structures might be found in the combination of eco-performance and inexperienced business methods [27].
Furthermore, the primary objective of this study is to categorize the most essential restrictions, barriers, and chances associated with introducing sustainable practices. Company culture, involvement of stakeholder groups, competitive forces, and regulatory limits are just a few of the numerous unidentified factors and obstacles that may ruin long-term success. This study attempts to shed light on these concerns and offer viable options to promote sustainable business growth. The ultimate objective is to create a future that is more adaptive, broad, and profitable for all living things on Earth [17].

2 Literature Overview
When it comes to efficiency, environmental ethical enterprise, and long-term viability, the literature is favorable to the incorporation of ecologically conscious businesses into traditional company processes. This estimate is a synthesis of important predictions, empirical studies, and theoretical fabrics from scholarly publications, academic journals, and diligent reviews. Its purpose is to shed light on the link that exists between eco-performance and naive company tactics in the pursuit of sustainable effects. The World Business Council for Sustainable Development (WBCSD) is the organization that developed the concept of eco-effectiveness, which places a focus on achieving profitable prices while simultaneously restricting the impact on the environment. During the entirety of the product lifecycle, the idea of sustainability emphasizes the optimum use of resources and the minimization of waste. According to Challenger and Strum, environmental efficiency improves both financial competitiveness and environmental problems. Being sustainable in supply chain activities, eco-layout, and the elimination of renewable energy sources are all components of green businesses. They emphasize how essential it is to associate commercially viable business strategies with social and environmental imperatives. Highlighted their propensity to be fashionable, their ability to work independently, and their value in developing organizational knowledge and the ability to adapt. Office efficiency and green business strategies work together to promote sustainable practices and declare that eco-efficiency is the foundation of inexperienced but marketable business techniques, which allow businesses to optimize their sources and enhance their environmental performance.

3 Methodology
During the endeavor of encouraging economic responsibilities and ethical behavior, the terms durability and unsustainable business practices are used with great excess. The article intends to take a closer look at the present state of business through the lens of sustainable development and environmentally friendly operations, including the appropriate research, vital components, and practical packages. Achieving present desires without affecting the capacity of subsequent generations to fulfill their wishes does exist at its core, but it is not sustainable. Environmental, social, and economic viability were initially established as mutually reinforcing elements. Stability among environmental protection, social equality, and highly profitable development is essential for environmental sustainability if we are to ensure the long-term viability of both society and the landscape [25, 29] as shown in Fig. 1.[image: ]
Fig. 1Conceptual framework of the sustainability


Sustainability ideas: The belief in sustainability depends on multiple sets of rules, the most fundamental of which pertains to interdependence. Through the process of recognizing the interdependent nature of social, economic, and ecological processes, sustainability emphasizes the interdependence of terrestrial hobbyhorse and plant ecosystems.
Sustainable Development: Bringing up diverse socio-environmental challenges can be accomplished through sustainable development. Authorities, groups, civil society, and local communities are just a few of the many stakeholders that have to be actively involved and coordinated for sustainability to be effectively achieved.
Generalities of Green Enterprise Practices Environmentally friendly and commercially viable operations include policies and procedures that are designed to reduce the effect of companies on the environment and promote sustainability throughout those firms. Achieving social responsibility, improved aid performance, and decreased pollution can all be accomplished by integrating environmental principles into common agency styles, commodities, and even immolations [11 19].
Sustainable particulars and immolations: environmentally friendly businesses produce and distribute features and immolations that are good for the environment while maintaining them in that way for many years to come. Beginning with the acquisition of sustainable requirements and continuing throughout the design of the product and quality disposal, the initial stages of goods prioritize environmental sustainability and the needs of consumers [24]
Responsible logistics operation: Sustainable: To ensure reliable procurement, responsible labor laws, and ecological preservation along the entire supply chain, unfamiliar organizations implement sustainable force chain techniques as part of their responsible logistics operations. Supplier assessments, checkups, and collaboration promote accountability, transparency, and social obligation [25].
Company social duty (CSR): especially the most newbie pots that possess CSR ingrained in their processes, legends, and fundamental tenets. Through philanthropy, employee involvement, network engagement, and ethical standards, CSR programs link business aspirations with social and ecological concerns [30].
Goods of inexperienced business and sustainability practices: The following is an overview of numerous detailed challenges related to sustainability and inexperienced business activities for the benefit of pots, society, and the environment [14].
Gain over challengers: Take advantage of sustainable practices to acquire an advantage over your rivals. These techniques are going to enhance your hallmark's print, attract guests who are concerned with the environment [2].
Compliance with rules: Introducing several strict ecological laws and requirements will help firms operate in compliance while also reducing legal and profitable hazards [10].
Stakeholder: Businesses use groups of people, including consumers, staff members, and other stakeholders, to demonstrate their social responsibility, and commitment to green and ethical operations, and to forecast future expectations. When stakeholders fail to be kept in the loop, trust may be destroyed and fashion can slip between the cracks [3, 8].
The previously seaside communities are tackling ocean conservation through the acquisition of discarded fishing nets that have been recycled into carpet yarn through collaborations between online workshops, connections, and local communities [3].
Synergistic consequences: Interface was able to reach excellent ecological standards as a result of a synergistic effect between office performance and commercially marketable business methods. By 2020, Interface had completed all of its zero-sum tasks, which included minimizing waste from entering rubbish dumps, slashing water activities by 89 percent, and continuing to achieve carbon neutrality in all of its worldwide activities. Enterprise-wide rejection of sustainability efforts was prompted by Interface's brand recognition and corporate competitiveness; environmental chores are now considered outdated [4].
Teslin. Riding Sustainable Transportation Innovation: Elon Musk's 2003 invention, Tesla Inc., has transformed the automobile industry with its cutting-edge electric vehicles (EVs) and renewable energy solutions. The organization's goods and systems demonstrate its commitment to eco-efficiency and green business practices.
Eco-efficiency in the product: Using renewable energy sources, power-green technology, and sustainable apartments to minimize environmental impacts, Tesla places a high value on eco-efficiency in its product operations. To achieve maximum efficiency, minimize waste, and improve the use of strength, the organization's gig factories utilize top-notch robotics and automated processes. Environmental management, fair labor practices, and ethical procurement are all part of Tesla's supply chain initiatives, which contribute to the company's eco-friendly product line. Through the implementation of eco-performance into product operations [32].
Green Innovation: Tesla's: The electric automobiles that Tesla manufactures are a viable substitute for cars powered by gasoline-powered engines. Known for their overall performance, range, and zero emigration using carouse, the enterprise's electric vehicles (EVs) comprise models S, interpretation 3, interpretation [5, 28] Solar power, electric garages, and sustainable transportation networks are some of the renewable energy sources that Tesla is heavily involved in. Customers can reduce their dependence on fossil fuels, deal with electrical sovereignty [12].
Results: Transformative items in the machine and energy industries have been caused by the combination of Tesla's integration office performance and inexperienced enterprise methods. A movement toward environmentally friendly methods of transportation and an increase in funding for renewable energy facilities have resulted from the wide availability of electric vehicles, which have shaken up the machine industry. In addition to reducing the adverse effects on the environment, Tesla's sustainability initiative creates economic benefits, new employment opportunities, and other social benefits [22]. Communication between organizations. Teslin as well. Act as role models for collaborative sustainability by demonstrating how organizations may tackle transformational issues by combining eco-efficiency with innovative business practices. Interface and Tesla both established new standards for corporate responsibility and sustainability through their innovative operations, game-changing consequences, and involvement of stakeholders. Interface and Tesla's case studies provide significant knowledge and concepts for building a more sustainable future, which is important as multinational firms seek to maintain sustainability with rainfall. Agencies can power significant social, economic, and environmental impacts by embracing eco-performance and new business techniques. This will contribute to a less flexible and careless global environment for years to come as illustrated in Fig. 2 [1].[image: ]
Fig. 2Sustainable performance



4 Discussions
Achievement of non-toxic enterprise processes involves navigating barriers.
To keep up with unpredictable client demands, comply with variable rules and regulations, and deal with environmental issues, ethical business practices are becoming significant to both consumers and companies equally. However, there are also obstacles and constraints to sustainable business practices which might decrease productivity and joy. All sorts of forms and dimensions are possible for those constraints and challenges. Several constraints and difficulties are discussed in this article as they belong to environmentally sustainable business strategies that organizations attempt to implement. A handful of solutions are presented to conduct the inquiry into the legal system in a way that is designed to solve such issues.
4.1 A Lack of Training and Expertise
Enterprises can decide whether to invest monetary funds into courses of instruction that enlighten retailers, personnel, and additional beneficiaries regarding the relevance of being sustainable to address this issue. These programs may also educate other stakeholders like stakeholders. You can think of this strategy as one possible approach to rectifying the problem in question. One prospective approach to encouraging a long-lasting community within the context of a company has become to offer learning possibilities, training sessions, and other assets that discuss the code of conduct and its consequential effects [27].

4.2 Useful Resource Constraints
Companies can circumvent this financial obstacle by exploring alternative financing options, including funding, liabilities, and collaborations with non-governmental organizations (NGOs) and government agencies. Additionally, by leveraging assets that are contributed through collaborations or networks [20].

4.3 Resistance to Exchange
Resistance to alternatives is a common barrier encountered in the implementation of sustainable business practices. Employees, providers, and stakeholders can be reluctant to undertake new processes, technologies, or behaviors due to concerns about disruption, uncertainty, or perceived inconvenience (Duarte & Cruz-Machado, 2017).
To overcome exchange resistance, corporations should focus on verbal exchanges, engagement, and stakeholder participation throughout the implementation process. Presenting clear and transparent communications about the causes, advantages, and expected results of sustainability projects can assist in building buy-in and foster a sense of possession among stakeholders. Concerning personnel and different stakeholders in choice-making, hassle-solving [9].

4.4 Lack of Metrics and Dimension Gear
An absence of established figures, irregular methods of data collection, and limited access to measurement tools and technology can make it difficult to gauge and monitor progress toward sustainability goals.
To accomplish this objective, organizations should have reliable size frameworks and key performance indicators (KPIs) that are in line with their sustainability objectives. Using funds on analytical expertise, software platforms, and fact-control systems may help with documentation, assessment, and reporting, which in turn helps them refine their overall performance, identify trends, and make well-informed choices [21].
It will take established and coordinated efforts by firms accompanied by strong leadership, collaboration, and innovation to overcome challenging circumstances and hurdles and establish sustainable company practices. Achieving sustainability's full potential and powering successful environmental, social, and financial benefits is possible when organizations face obstacles including measurement boundaries, regulation complexity, resource restrictions, a lack of knowledge, and an inability to trade. Future Directions and Opportunities in Sustainable Business Practices.
Businesses need to emphasize sustainability in their daily activities, as the world's largest network faces severe social and environmental challenges. Proactively seeking out future perspectives, untapped possibilities, and opportunities in sustainable company procedures can still produce positive impacts, innovations, and transformation. To help organizations initiate sustainability in the future, this component focuses on novel developments, possible capabilities, and significant businesses [18].
Embracing round frugality norms: Companies have a lot of scope for growth when it comes to upgrading their styles, products, and procedures in light of the shift towards indirect poverty. Groups may decrease their environmental impacts, improve the adaptability of their assets, and release fresh price channels by putting a premium on resource effectiveness, waste reduction, and the lifecycle of goods operations.
Using generation and innovation: Technologies like the Internet of Things (IoT), blockchain technology, and artificial intelligence (AI) contained in the iPod provide transformative opportunities for sustainability over the long term. Associations can utilize technology-enabled strategies, such as smart energy controls and delivery chain monitoring systems, to make data-driven choices, optimize the use of resources, and increase operational efficacy [15].
Perfecting Stakeholder Engagement and Collaboration: Moving sustainability cases forward and discovering practical options relies on effective stakeholder engagement and collaboration. Corporations can manage tough issues related to sustainability, build trust, and produce outcomes by encouraging partnerships with local groups, universities, and environmental organizations.
Investing in resilience and variation: With an increasing number of more severe rainfall-related issues and problems, the capacity to build adaptation and analyze data is crucial for the long-term sustainability of any organization. Organizations can invest in ways to adapt to a changing environment, including constructing buildings that can flex with weather fluctuations, diversifying their supply chains, and finding solutions to frequently encountered issues.
Advancing social equity and addition: methods that are both sustainable and marketable must prioritize the advancement of social diversity, equity, and addition. A less inclusive society can be produced by businesses that value fair labor practices, worker well-being, and social development duties, which in turn lead to increasing prices [27].
Mainstreaming ESG Integration: Businesses that focus on environmental, social, and governance (ESG) issues are becoming less influential in determining funding choices and business practices. The incorporation of ESG standards into decision-making processes allows organizations to improve transparency, accountability, and the delivery of long-term value to stakeholders and buyers.
Sustainability is not only the most basic moral imperative but also a strategic imperative for long-term success and flexibility as agencies traverse an ever-increasing network of interconnected international landscapes. Pots can open up new possibilities, alleviate pitfalls, and produce fine effects for people, earth, and substance by embracing indirect fiscal system norms, using technology and invention, improving stakeholder engagement, investing in adaptability and modeling, advancing social equity and addition, and mainstreaming ESG integration [23].


5 Conclusion
Companies have the opportunity to become successful in an era defined by environmental stewardship, profitable functioning, and social commitment thanks to the community's exploration of eco-performance and green company practices, which have opened the road to sustainable fulfillment. This study has uncovered the sustainability outlook's abecedarian standards, critical complements, challenges, opportunities, and fortune directions using an in-depth investigation of sustainability and green business practices. The most innovative technique for achieving sustainability is the integration of eco-performance with uneducated business tactics. Businesses can enhance their adaptability and competitiveness by maximizing the use of resources, reducing their negative impact on the environment, and encouraging innovation. This will result in financial, social, and environmental goods that are beneficial. Sustainable goods and services, environmentally responsible supply chain management, and socially responsible company behavior were some of the key components of this study's representation of environmentally responsible, marketable company procedures. The purpose of these components is to serve as a structure around which businesses may create practical strategies, encourage various viewpoints of stakeholders, and deliver contribution fees for both society as a whole and the environment and their surroundings. It is not always without problems for corporations that seek the objective of sustainability, although pursuing it offers them an enormous number of benefits. When it comes to achieving their objectives for sustainability, businesses must overcome a significant number of challenges. These obstacles include non-supervisory complexity, aid restrictions, and opposition to trade. On the other hand, with the fact that these scenarios are complicated, there are possibilities for creative thinking, collaborative thinking, and revolutionary changes. The incorporation of successful system guidelines, the utilization of period and development, the ultimate achievement of stakeholder participation, the financial investment in adapting and adjusting, the development of social fairness and inclusion, and the mainstreaming of ESG integration are all ways in which organizations may unlock new opportunities and provide modifications to sustainability. Operations, the ultimate goal, and collaborative effort are the three pillars that make up the basis of sustainable fulfillment. For an organization to make certain that sustainability is an important principle and a strategic key, leaders need to ensure that it has become embedded in the culture of their organization and that it gets picked up across all categories. To solve complex challenges associated with sustainability, driving systemic trade, and negotiating collaborative outcomes, it makes sense for various stakeholders, including governments, pots, organizations of civil society, and categories, to work together. To sum up, the discussion about the intersection of sustainability and highly viable business practices has brought attention to the need for companies to adopt sustainability as a principle for their activities, techniques, and decision-making. Businesses can learn how to cope with sustainability's complexities, grab chances to promote expansion and creativity and create long-term costs for stakeholders by studying community eco-performance and new marketable enterprises. Companies should remain consistent in their commitment to social justice, environmental protection, and profitable substances while they follow the path to sustainability. By acknowledging transformative change, establishing resilience, and exchanging stories of sustainability, groups can discover a way to be successful in the long run, which benefits not only their line of survival but also future generations. It is time to get up, embrace innovation, and plan a route toward better, less sustainable fortune for all individuals, whether we are serious about achieving sustainable prosperity.
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Abstract
Nursing is demanding and often clashes with family responsibilities causing significant Work-Family Conflict (WFC). Nurses have long shifts, emotionally demanding workloads, and deep patient involvement which strains their work-life balance. This conflict blurs the lines between work and home and depletes emotional resources leading to burnout symptoms: emotional exhaustion, depersonalization, and reduced accomplishment. Burnout happens when nurses try to juggle work demands with personal responsibilities, hence organizational support is needed. ICU and emergency environments are known to be high-stress and deeply impact nurses’ personal lives through WFC. This affects nurse health and family well-being, especially in the ICU setting. Perceived Organizational Support (POS) which is how valued and supported nurses feel by their employers plays a big role in mitigating these challenges. This study will look into how WFC contributes to burnout among ICU nurses and the buffering effect of POS. The study had 449 ICU nurses from private hospitals in India through simple random sampling. Surveys showed that WFC did not affect ICU nurses’ accomplishment but affected emotional exhaustion and depersonalization. POS was found to moderate these effects hence it plays a role in buffering burnout risk among ICU nurses. The results emphasized the need for strong organizational support in nursing administration to mitigate WFC and burnout. The study had 449 ICU nurses from private hospitals in India through simple random sampling. Surveys showed that work-family conflict did not affect ICU nurses’ accomplishment but affected emotional exhaustion and depersonalization. Perceived Organizational Support (POS) was found to moderate these effects hence it plays a big role in buffering burnout risk among ICU nurses. The results emphasized the need for strong organizational support in nursing administration to mitigate work-family conflict and burnout.
Keywords
BurnoutPerceived organization supportWork-family conflict
1 Introduction
Work and family hold the utmost significance in every individual’s life [5]. Stress in one domain makes it challenging to meet the requirements of another domain. This is known as Work-family conflict (WFC) [21]. It is characterized by a discrepancy between an individual's work and family roles, encompassing time, strain, and behavior-based conflicts [47]. This conflict arises when professional obligations like long hours or unpredictable schedules, hinder an individual's capacity to fulfill their family responsibilities and emotional needs, resulting in hindered roles and weakened relationships [3, 50].
Medical environments are particularly considered highly stressful for critical care professionals, on top of which are ICU nurses [47] with complex work-family conflicts entailing heavy patient care demands, high workloads, and interpersonal challenges [24]. These create a risk of burnout making it straining to balance work and private life. ICU nurses who have to deal with the death of many of their patients and complex care for patients report high levels of work-family conflict [25, 52]. The demanding ICU setting, riddled with critical decisions and continuous monitoring of patients, acts to increase the level of stress both at work and at home [45].
Critical care nurses have one of the toughest jobs. Long unpredictable shifts and constant vigilance for patient monitoring contribute to emotional exhaustion and depersonalization in ICU nurses [1, 11]. WFC triggers a range of health issues in nurses such as emotional exhaustion, tiredness, sleep disturbances, anxiety, and depression [10]. The work pressure experienced by nurses, especially in ICUs affects their family life and leads to WFC [19]. The ongoing struggle for ICU nurses to balance work and family often leads to exhaustion, depersonalization, and lack of personal accomplishment each of which is the core of burnout [20]. When nurses face work-family conflict it also reduces job satisfaction and low commitment [23, 26, 29]. To prevent burnout in ICU nurses, healthcare organizations must provide support, resources, and strategies to help nurses manage work-family conflict effectively and overall well-being. This requires holistic solutions that prioritize professional fulfillment and personal well-being [40, 42].
“Perceived organizational support” (POS) can positively and significantly influence WFC [30, 41, 49]. When employees receive good treatment from the organization, they feel a sense of reciprocity and obligation to respond positively [6, 16]. Thus, nurses will be more committed when they perceive more support from management and have less workload and fewer work-family issues [27]. This study aims to explore the effect of work-family conflict on burnout among ICU nurses and the relationship between them.
The introduction gives the concept of work-family conflict and its impact on healthcare professionals. Further, the methodology section details the research approach and data collection methods used. The results section has findings from the correlation analysis between WFC and burnout and the role played by POS between them. Finally, the discussion section interprets the results in light of existing literature and proposes recommendations for healthcare organizations.
1.1 Work-Family Conflict
Refers to the tension and strain experienced when an individual’s work responsibilities clash with their family obligations [32, 46]. Greenhaus and Beutell defined WFC as “a form of inter-role conflict in which role demands and responsibilities from work and family domains are mutually incompatible so that meeting obligations of one role makes it more difficult to meet obligations of another” [9, 15]. WFC is made up of both WIF and FIW; therefore, it places work-family and family-work interfering pressures on the employee [22, 31, 35]. Professional demands are often in conflict with personal life due to the nature of the job for nurses [53, 54]. These were intensified by factors such as shift duration, emotional demands, and contact with patients [5, 38, 42]. Higher WFC is associated with negative health, productivity, and family relationship outcomes, and higher levels of stress in nurses and their families [8, 23]. All these demands need to be balanced in respect of their mental health and well-being [8, 34, 44].
Burnout is an increasingly recognized healthcare challenge and is defined as “a syndrome in work that contains emotional exhaustion, cynicism, and professional inadequacy feelings” [20, 51]. Nurses being directly involved in very emotionally demanding work and working directly with the patient for long intervals are highly vulnerable to burnout, consequently leading to increased symptoms [5]. Factors such as chronic stress, excessive workload, and lack of resources, worsen the issue and have serious repercussions on both nurses’ and patients’ care [20]. A state of burnout is characterized by emotional exhaustion, depersonalization, and reduced personal accomplishment, which society has come to understand shapes negative, physical and emotional health for the nurse [5, 48]. Burnout syndrome increases absenteeism and turnover rates and reduces the quality of care, having significant ramifications for healthcare organizations [48]. The importance here is the identification of the real causes of challenges facing the nurses and the application of strategies aimed at decreasing stress, improving working conditions, and promoting the well-being of nurses [12, 43].
Perceived Organizational Support is the degree to which employees feel that the organization values their contributions and cares about their well-being [13, 36]. It involves material and emotional support and influences the attitudes of nurses concerning absenteeism, turnover intention, and task performance [2, 18]. Positive POS has been related to decreased burnout and depression and improved psychological well-being [13, 14]. Recently, hospitals have started to realize the importance of supportive environments for the retention of nurses [33, 39]. Flexible scheduling and employee-assistance programs reduce WFC, which relieves stress and allows for better work-life balance. Higher POS relates to increased commitment, job satisfaction, and positive affect [17, 28]. Organizational concern raises effort and develops proper coping in loose moments during stress and helps employees endure ‘bad’ times [28]. Support for nurses helps them as individuals and also leads to organizational outcomes like reduced turnover and higher performance [37]. The current research focuses on how WFC impacts the burnout of ICU nurses in India, modeling its dimensions as dependent variables moderated by POS [7].
The framework developed to show the role of POS between work-family conflict and burnout is given below in Fig. 1.[image: ]
Fig. 1Framework on the role of POS between work-family conflict and burnout




2 Materials and Methods
This study uses a sample size of 449 ICU nurses. The study employed simple random sampling. 40 items were adopted to assess the variables. A four-point Likert scale was used. Work-family conflict scale was developed by Frone; Burnout was adapted from the Maslach Burnout Inventory scale. Perceived Organization Support was adopted from Eisenberger. The reliability values of each variable are discussed below in Table 1.Table 1Reliability


	Variables
	Reliability

	Work-family conflict
	Cronbach alpha of 0.887

	Burnout
• Emotional exhaustion
• Depersonalisation
• Personal achievement
	Cronbach alpha of 0.837
Cronbach alpha of 0.836
Cronbach alpha of 0.815

	Perceived organisational support
	Cronbach alpha of 0.910




Furthermore, this study examined the demographic profile of ICU nurses and it was found that 86.6% of the nurses were females and 70.8% of them were in the range of 20 to 30 years.
Analysis and Interpretation
The previous literature has shown that ICU nurses are having work-family conflict. The study aimed to investigate the influence of WFC on burnout encompassing emotional exhaustion, depersonalization, and personal achievement. The hypothesis stated that there is a significant effect of WFC on burnout among nurses.
As shown in Table 2, the results of the Pearson Product Moment Correlation test show the relationship between WFC and burnout among nurses. For this sample (n = 449), the work-family conflict (M = 2.56, SD = 0.530) and emotional exhaustion (M = 17.43, SD = 3.677) is positively correlated and correlation strength is good (r = 0.716, p = 0.000), and is significant at 0.05 level. As the p < 0.05, it is concluded that there is a significant effect of WFC on emotional exhaustion among nurses. The work-family conflict (M = 2.56, SD = 0.530) and depersonalization (M = 16.28, SD = 3.888) are positively correlated, and correlation strength is good (r = 0.604, p = 0.000), and it is significant at 0.05 level. As the p < 0.05, it is concluded that there is a significant effect of WFC on depersonalization among nurses. The work-family conflict (M = 2.56, SD = 0.530) and personal achievement (M = 24.78, SD = 3.069) are negatively correlated and correlation strength is very weak (r =  −0.025, p = 0.594), and it is not significant at 0.05 level. As the p > 0.05, it is concluded that there is no significant effect of WFC on personal achievement among nurses. As the WFC is significantly correlated with two facets of burnout; emotional exhaustion and depersonalization, the linear regression analysis was carried out to find the variance predicted by WFC on both emotional exhaustion and depersonalization. The results are given below in Table 3 (Linear Regression between WFC and emotional exhaustion) and Table 4 (Linear Regression between WFC and depersonalization).Table 2Pearson product moment correlation test of Work-family conflict and dimensions of burnout among nurses (N = 449)


	Pearson product moment correlation test

	 	Emotional exhaustion (17.43 ± 3.677)
	Depersonalisation (16.28 ± 3.888)
	Personal achievement
(24.78 ± 3.069)

	Work-family conflict
(2.56 ± 0.530)
	Pearson Correlation (r)
	0.716
	0.604
	−0.025

	Sig. (p)
	0.000
	0.000
	0.594

	N
	449
	449
	449



Table 3Linear Regression between work-family conflict and emotional exhaustion among Nurses (N = 449)


	Predictor variables
	Model summary and ANOVA
	Coefficients

	R
	R2
	Df
	F
	Sig.
	Std. beta coefficient (β)
	t
	Sig.

	Work-family conflict
	0.716
	0.513
	1, 447
	471.066
	0.000
	0.716
	21.704
	0.000


Note Criterion Variable: Emotional exhaustion


Table 4Linear Regression between work-family conflict and depersonalization among Nurses (N = 449)


	Predictor variables
	Model summary and ANOVA
	Coefficients

	R
	R2
	Df
	F
	Sig.
	Std. beta coefficient (β)
	t
	Sig.

	Work-family conflict
	0.604
	0.365
	1, 447
	256.664
	0.000
	0.604
	16.021
	0.000


Note Criterion Variable: Depersonalization



As shown in Table 3, for nurses, WFC significantly predicts emotional exhaustion F (1, 447) = 471.066, p = 0.000. The predictor variable WFC contributes 51.3% of the variance in the criterion variable emotional exhaustion (R2 = 0.513). The b-value of WFC indicates that as work-family conflict increases by one unit, emotional exhaustion increases by 0.716 units and it is significant (β = 0.716, t = 21.704, p = 0.000).
As shown in Table 4, WFC is a significant predictor for depersonalization F (1, 447) = 256.664, p = 0.000. Predictor variable WFC contributes 36.5% of the variance in criterion variable depersonalization (R2 = 0.365). The b-value of WFC indicates that as work-family conflict increases by one unit, depersonalization increases by 0.604 units and it is significant (β = 0.604, t = 16.021, p = 0.000). Thus, it is concluded that the WFC significantly impacts both dimensions of burnout; emotional exhaustion and depersonalization among nurses. However, WFC has no significant effect on the personal achievement dimension of burnout among nurses. The study aimed to explore the role of POS in the relationship between WFC and the three dimensions of burnout. Hence the moderation analysis was carried out and shown below in Figs. 2, 3, and 4.[image: ]
Fig. 2Path Diagram of moderation analysis of POS between WFC and emotional exhaustion

[image: ]
Fig. 3Path diagram illustrating the moderation analysis of POS between WFC and depersonalisation

[image: ]
Fig. 4Path diagram of moderation analysis of POS between WFC and personal achievement


2.1 Analyzing Moderation
As shown in Table 5, the values show the interaction effect and the main effect of predictor variables in the moderation analysis. In this model, the interaction effect of WFC and POS indicates that the moderator variable perceived organizational support has a significant moderating effect on the relationship between WFC and emotional exhaustion (C.R. = 2.467, p = 0.014) as the p < 0.05. Hence, it is concluded that the regression weight for the interaction effect of WFC and POS in the prediction of emotional exhaustion among nurses is significantly different from zero at the 0.05 level (two-tailed). Similarly, the main effect in the moderation analysis shows the relationship between WFC and emotional exhaustion 09(C.R. = 19.959, p < 0.001) and POS and emotional exhaustion (C.R. = -2.393, p = 0.017) is statistically significant as the p < 0.05. Thus, it is concluded that the regression weight for the effect of WFC in the prediction of emotional exhaustion and the effect of POS in the prediction of emotional exhaustion among nurses is significantly different from zero at the 0.05 level (two-tailed).Table 5Regression weights


	 	 	 	Estimate
	S.E.
	C.R.
	P

	Emotional exhaustion
	 < –-
	Work-Family Conflict
	0.685
	0.034
	19.959
	***

	Emotional exhaustion
	 < –-
	Perceived Organisational Support
	−0.084
	0.035
	−2.393
	0.017

	Emotional exhaustion
	 < –-
	Interaction WFC versus POS
	0.065
	0.027
	2.467
	0.014




As shown in Table 6, the values show the interaction effect and the main effect of predictor variables. In this, the interaction of WFC and POS indicates that the moderator variable perceived organizational support has a significant moderation between WFC and depersonalization (C.R. = 5.345, p < 0.001) as the p < 0.05. Thus, it is concluded that the regression coefficient for the interaction effect of WFC and POS in the prediction of depersonalization among nurses is significantly different from zero at the 0.05 level (two-tailed). Similarly, the main effect in the moderation analysis indicates that the relationship between WFC and depersonalization (C.R. = 15.232, p < 0.001) is statistically significant as the p < 0.05. However, POS and depersonalization (C.R. = 1.087, p = 0.277) are not statistically significant as the p > 0.05. Thus, it is concluded that the regression coefficient for the main effect of work-family conflict in the prediction of depersonalization among nurses is significantly different from zero at the 0.05 level (two-tailed) and the main effect of POS in the prediction of depersonalization among nurses is not significantly different from zero at the 0.05 level (two-tailed).Table 6Regression weights


	 	 	 	Estimate
	S.E.
	C.R.
	P

	Depersonalization
	 < –-
	Work-Family Conflict
	0.579
	0.038
	15.232
	***

	Depersonalization
	 < –-
	Perceived Organisational Support
	0.042
	0.039
	1.087
	0.277

	Depersonalization
	 < –-
	Interaction WFC versus POS
	0.157
	0.029
	5.345
	***




As shown in Table 7, the values show the interaction effect and the main effect of predictor variables in the moderation analysis. The interaction effect of WFC and POS indicates that the moderator variable perceived organizational support has a significant moderating effect on the relationship between WFC and personal achievement (C.R. =  −1.992, p = 0.046) as the p < 0.05. Thus, it is concluded that the regression weight for the interaction effect of WFC and POS in the prediction of personal achievement among nurses is significantly different from zero at the 0.05 level (two-tailed). Similarly, the main effect in the moderation analysis indicates that the relationship between WFC and personal achievement (C.R. = 1.998, p = 0.046) and POS and personal achievement (C.R. = 10.497, p < 0.001) is statistically significant as the p < 0.05. Thus, it is concluded that the regression weight for the main effect of work-family conflict in the prediction of personal achievement and the main effect of POS in the prediction of personal achievement among nurses is significantly different from zero at the 0.05 level (two-tailed).Table 7Regression weights


	 	 	 	Estimate
	S.E.
	C.R.
	P

	Personal Achievement
	 < –-
	Work-Family conflict
	0.089
	0.044
	1.998
	0.046

	Personal Achievement
	 < –-
	Perceived organisational support
	0.478
	0.046
	10.497
	***

	Personal Achievement
	 < –-
	Interaction WFC versus POS
	−0.068
	0.034
	−1.992
	0.046






3 Findings, Discussions, and Limitations
WFC relates to the stress, anxiety, depression, sleep problems, and burnout of nurses; and these effects are aggravated by irregular work schedules and night shifts. It predicts lower job satisfaction—thereby affecting the quality of care delivered to patients—and increasing turnover intentions. WFC devalues family relationships, cuts down time spent by family members with one another, and heightens conflicts. Higher WFC for nurses means emotional exhaustion, depersonalization of the patients, reduced job satisfaction and self-worth that reflects on focus and well-being. Organizations can reduce the stress on nurses by providing resources such as flexible scheduling and childcare that would decrease mental demand, which would be a means to better cope with work demands. Feeling valued builds positive engagement and buffers burnout. Controllable schedules and counseling resources would let nurses feel more in control of their work-life balance, hence avoiding feelings of helplessness and thus burnout. These findings call for action from healthcare leaders, administrators, policymakers, and stakeholders about the effects on employee well-being and patient outcomes. The organization should offer related training, such as stress management, time management, and communication, to help nurses minimize work-family conflict effectively. In addition, flexible work arrangements and childcare in a supportive environment can lighten the challenges of WFC. Advocating for paid parental leave, affordable childcare, and other systemic changes can further support nurses. Flexible schedules, mental health resources, and positive cultures contribute to a stimulating and efficient work environment. Investment in training and development for career advancement demonstrates employees’ growth and success to yield loyalty and engagement. Resources offered by the work organization, including childcare help, emotional support, rewards, and open communication, enhanced the nurse's ability to balance WFC and reduce burnout. A high POS positively moderated the WFC–burnout relationship through its ability to increase morale and resiliency in reducing the negative effects of WFC on burnout. WFC influences emotional exhaustion and depersonalization, but POS diminishes those effects on the same variables without affecting personal achievement perception. Comprehensive strategies in addressing WFC would create an environment that is supportive of ICU nurses, which is central to heightened patient care. With these measures in place, healthcare systems can strive to support the well-being and work-life balance of ICU nurses, in turn reducing burnout, promoting better care to patients, and increasing sustainability in the healthcare workforce.
This study was limited only to the nurses working in the ICU divisions of private hospitals in India and limited the transferability of conclusions to other healthcare settings such as public hospitals or outpatient facilities.

4 Conclusions
Work-family conflict becomes the prominent factor that leads to burnout among health professionals, especially ICU nurses in India, with symptoms like emotional exhaustion and low job satisfaction. The present study extends previous research on how POS may safeguard such negative outcomes among ICU nurses. ICU nurses are exposed, not only to very demanding and stressful work schedules but also to carrying the resulting work over into their personal life within the form of WFC which increases the risk for burnout. This can be minimized if the organization provides a supportive environment that endorses nurses and makes resources available. Some investment drives, such as in communication, flexible work schedules, and availability of support, reduce WFC and also enhance the general well-being and engagement of nurses. Such an approach will not only help maintain the health of the nurses but also minimize burnout and sustain quality patient care. In using a POS, healthcare institutions can successfully deal with the WFC challenges and foster a resilient workforce in which nurses and patients thrive together. Further research is required into how various family structures, like being unmarried, sole parent, or married with children, are experiencing and dealing with WFC to generate support measures in a targeted way. Research can also be carried out on the levels of disengagement and work-family conflict among other hospital workers to assess the broader impact on organizational performance and employee well-being across various healthcare roles.
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Abstract
The study aimed to determine the relationship effect of work quality between human capital and organizational performance in private higher educational institutions. The analyitical descriptive, quantitative method was used. The study population consisted of (8) private higher educational institutions, and for collecting data, a comprehensive survey method was used, which was limited to all directors, assistance, and heads of departments with a total number was (477) respondents. The software of (SPSS- V20) was used for data statistical analysis of the study hypotheses tests, and (AMOS –V24) path analysis was used for the mediation role. The study findings showed that there is statistically significant impact of the human capital on organizational performance at the significance level (α ≤ 0.05), and there is a partial relationship effect of work quality as an mediate variable between human capital and organizational performance at the significance level (α ≤ 0.05), and the most contributions of the study is private higher educational institutions administrations requires to pay more attention to employees functional and moral ensure a positive organizational performance by qualified and skilled, decision making participation, experience, creativeness and innovative ideas to enhance organizational performance and work quality,and to pay more attention to human capital as one of the important intellectual assets for a better future to enhance the overall job performance. The study also recommends future studies with other dimensions and environments of human capital on organizational performance. The study contributes aims to assist organizations management to improve organizational performance and work quality.
Keywords
Human capitalOrganizational performanceWork qualityPrivate higher educational institutionsJordan
1 Introduction
Organizational performance associated with organization’s strategic plan result that aims to measure the overall human resource capabilities, contributions, functional performance, work effectiveness, efficiency, and job accomplishments [1, 2]. Thus, organizational performance deal with work output and achievements based on certain indicators that adopt in relation to organizational goals [3].
Human capital become one of the strategic priority by organizational management through applying human competence, experience, and skills in improving organizations performance [4]. Moreover, organizations today investing in human capital as a modern strategic direction in order to invest in the employees’ creative ideas and cumulative experience in improving organizations performance [5]. Furthermore, Human capital associated with organizations performance to contribute a valuable value to organizations productivity, profits, work innovation, and organization solving problems [6].
Work quality as one of the organizational indicators that associated with organizational performance to measure employees’ capabilities of handling work tasks and goals achievements [7]. Therefore, work quality reflects employees’ ability, innovation practices and quality standards to influence organizational performance [8]. Moreover, work quality affecting work outcomes, organizational goals and performance through innovative human resource [9]. In addition, work quality reduces job stress and to maintain work balance for enhancing the standards of organizational performance to become more effective and competent [10].
Hence, the study purpose is to investigate the impact of human capital on organizational performance through the mediate role of work quality in private higher educational institutions. Furthermore, the study aims to provides the administration of private higher educational institutions with many contributions in order to pay more attention to human capital and work quality to aid private higher educational institutions administrations in order to ensure the practice of human capital role in private higher educational institutions on the bases of their intellectual, creative and innovative contributions to the development of administrative work systems and support for academic work, and to help employees of engaging their work effectively in aligned with organizational performance.

2 Literature Review and Hypotheses Development
2.1 Human Capital (HC) and Organizational Performance (OP)
Human capital characterizing employees’ knowledge, skills, attitudes, motivation, innovation, and creativity [11]. Thus, HC as an organizational asset contributes a valuable value that aims to influence organizational climate and performance [4]. Moreover, HC present several types as social capital, emotional capital, and knowledge capital, which aims to influence organizations performance and achieving economic values [12]. Therefore, social capital aims to create a significant relationship among workforce at all levels of organizations to gain valuable benefits through social relationship and sharing information [13]. Furthermore, intellectual human capital is one of the organizations source of economic values and financial return that influence organizations performance [14].
However, prior study’s findings confirmed the relationship of HC and OP as Xu, Hou [15] finds that human capital positively affecting job performance as long as to influence organization performance. Thus, Rahim, Atan [16] finds that HC associated positively with organization performance. Therefore, Otoo, Kuar [17] finds that organization performance affected positively by HC contributions. Moreover, Agostini and Nosella [18] finds a positive effect of human capital as an intellectual asset on organization innovation performance. Furthermore, Rahman and Akhter [19] finds that investment in HC training, knowledge and skills were associated positively to bank performance. Khalique, Bontis [20] finds that human capital shows a avourable relationship of with organization performance. In addition, [21]. Find positive impact of HC elements such as knowledge, experience, skills, innovation, and employees’ morale on performance. The following hypothesis (H1) was developed were as:
H1: A positive statistical significant impact of HC in OP.

2.2 Human Capital (HC) and Work Quality (WQ)
Human Capital related employees’ knowledge, skills, innovation, and ability to help them to meet work requirements and work quality standards to achieve organizational goals [22]. Thus, human capital and talented human resource, both are essential for creating a capable and adaptive employee to enhance work performance with high work quality standards [23]. Therefore, Madgavkar, Schaninger [24] improving employees experience day by day can enhance work quality, work outputs, and organization competitiveness. Moreover, Goldin [25] human capital includes employees’ abilities, skills, and knowledge at workplace that aims to contribute to work productivity, and work quality. Furthermore, Abidovna [26] human capital involves developing employees at workplace with work quality practices to help organizations to organizations goals and success. However, human capital associated with workforce abilities to engage their work effectively, and to raise work productivity and work outputs quality [27]. In addition, Gadzali, Ausat [28] human capital includes workforce work qualities values that lead organization to enhance work process and outputs.
However, prior studies confirmed the relationship between HC and WQ, and according to [29] find that the investments in HC to provide employees with high productivity and improving work quality and raising their knowledge level. Thus, Aliu and Aigbavboa [30] finds a significant relation of human capital effectiveness and quality at workplace and construction industry success. Therefore, Ali [31] find that human capital development influence positively employee job quality performance. Moreover, Imran and Atiya [32] finds that HPWS and human capital positively enhancing job quality and performance.
H2: A positive statistical significant impact of HC in WQ.

2.3 Work Quality (WQ) and Organizational Performance (OP)
Organizational performance is closely tied to work quality, completion, timeliness, and employee output [3]. Job performance, as highlighted by Ridwan and Mulyani [35], encompasses employee behavior, work goals, and quality. Grant [7] relates work quality to both individual employee performance and organizational performance as a whole. Toropova, Myrberg [9] emphasize how work quality impacts work outcomes and organizational performance. Ferreira and Fernandes [8] stress the importance of work quality in enhancing employees’ abilities, maintaining work standards, and promoting positive values to influence organizational performance. Bhende, Mekoth [10] note that improved work quality leads to increased productivity, reduced work stress, and improved work-life balance, thereby enhancing organizational performance. The significance of work quality in attracting and retaining employees is highlighted by several sources [33]. Recognizing it as a crucial factor in organizational development, ethical considerations, and employee job satisfaction. This underlines the growing importance of work quality as a key component of employees’ quality of life and its impact on organizational success and cost reduction through enhanced employee commitment and satisfaction [34].
Aleksynska [35], find that work in quality influencing positively employees’ performance and work quantity in relation to their work tasks and responsibilities that assigned to them. [36]. Therefore, Darmawan, Mardikaningsih [37], find employee work quality, work quantity, and innovation influencing positively organization performance. Thus, Tawk [38] find that high-work practice performance influencing positively organizational performance. Moreover, employees work quality considered as a valuable asset owned by organizations to ensure success and market positioning. Furthermore, excellent employee performance is one of major factor that influencing work environment, conditions, and job satisfaction to lead organizations toward success [39, 40]. In addition, work quality as key of increasing the efficiency of work process and raising the organizations performance aligned with competitive standards [41, 42]. Andersen, Bruntse [43], work quality it helps organizations of performing work at all levels and functions systemically to increase work productivity and achieving goals. The following hypothesis (H3 & H4) was developed were as:
H3: A positive statistical significant impact of WQ in OP.
H4: A positive statistical relationship effect of WQ between HC and OP.


3 Theoretical Framework
The researchers formulated and developed the study model constructs based on the prior studies recommendations were as follows (Fig. 1):[image: ]
Fig. 1Research theoretical model.
Source Xu, Hou, 2022; Almekhlafi, 2022; Nabiyeva, 2018; Imran, R. and T.M.S. Atiya, 2020; Darmawan, D., et al., 2020




4 Methodology
The research used the analytical descriptive approach for data analysis and testing by using the SPSS- V20 and AMOS –V24. The study population covered all private higher educational institutions were located in the capital of Amman with an overall (6) private universities, and for collecting data the method of comprehensive survey was used, which covered all departments’ managers, assistances, and departments head with a total of (164). Blair and Blair [44] administrative set was designed in according to Likert – scale (Five points scale) and distributed for collecting data (Sekaran and Bougie, 2010). The research constructs namely human capital (HC: IC; SC;); organizational performance (OC); and work quality (WQ) and were obtained from prior studies as [16, 17, 43, 45]. In this research, the number of measures items used for each variable were as respectively: Twenty, Ten, and Ten, with an overall of forty items gauged to measure constructs, respectively.

5 Results
The Cronbach's alpha coefficient measured the internal consistency of the independent construct (HC), the dependent construct (OP), and the mediating construct (WQ). The validity of the tool was confirmed with a coefficient of 0.80, while the alpha value exceeded 0.70 [44]. Descriptive analysis was used to describe the study constructs and items, with the arithmetic mean of human capital items ranging from 3.63 to 4.13, organizational performance items from 3.90 to 3.97, and mediating construct items at 3.90 to 3.97, all indicating a high degree of evaluation.
Multiple liner regression analysis was used to test the first hypotheses below:
H1: A positive statistical significant impact of HC in OP.
Table 1 indicate that the values of (R = 0.891), and (R2 = 0.794), and the variance in (OP) explained 79.4%, and (F = 198.224), and (t = 1.117) with a (Sig. = 0.101) at a confidence level value equal to (0.000) at the level of (α = 0.05), which mean that there is a positive significant impact of HC on OP. This result confirmed acceptancy of the hypothesis.Table 1Multiple Linear regression analysis results


	Construct
	Model. Sum
	ANOVA
	Coefficient

	R
	R2
	F
	DF
	Sig
	 	B
	Std. Er
	Beta
	t
	Sig

	OC
	0.891
	0.794
	198.224
	4
	0.000
	(Constant)
	0.168
	0.128
	 	1.117
	0.101

	Intellectual Capital (IC)
	−0.049
	0.046
	−0.052
	−1.114
	0.134

	Organizational Capital (OC)
	0.088
	0.044
	0.109
	1.899
	0.024

	Social Capital (SC)
	0.187
	0.049
	0.196
	6.002
	0.000

	Emotional Capital (EC)
	−0.018
	0.049
	−0.031
	−0.602
	0.404




H2: A positive statistical significant impact of HC in WQ.
Table 2 indicate that the values of (R = 0.921), and (R2 = 0.848), and the variance in (WQ) explained 84.8%, and (F = 214.336), and (t = 0.1.364) with a (Sig. = 0.169) at a confidence level value equal to (0.000) at the level of (α = 0.05), which mean that there is a positive significant impact of HC on WQ. This result confirmed the acceptancy of the hypothesis.Table 2Multi- regression analysis results


	Construct
	Model. Sum
	ANOVA
	Coefficient

	R
	R2
	F
	DF
	Sig
	 	B
	Std. Er
	Beta
	t
	Sig

	WQ
	0.921
	0.848
	214.336
	4
	0.000
	(Constant)
	0.166
	0.148
	 	1.364
	0.169

	Intellectual Capital (IC)
	−0.049
	0.044
	−0.051
	−1.432
	0.156

	Organizational Capital (OC)
	0.066
	0.052
	0.121
	1.942
	0.028

	Social Capital (SC)
	0.226
	0.047
	0.255
	4.662
	0.000

	Emotional Capital (EC)
	−0.018
	0.042
	−0.019
	−0.442
	0.104




H3: A positive statistical significant impact of WQ in OP.
Table 3 indicates that the values of (R = 0.688), and (R2 = 0.473), and the variance in (WQ) explained 47.3% of the variance in (OP), and (F = 522.102), and (t = 12.221) with a (Sig. = 0.000) at a confidence level value equal to (0.000) at the level of (α = 0.05), which mean that there is a positive significant impact of WQ on OP. This result confirmed the acceptancy of the hypothesis.Table 3Multi linear regression results


	M.D
	Model Sum
	ANOVA
	Coefficient

	R
	R2
	F
	DF
	Sig. F
	D.V
	B
	S.D
	Beta
	t
	Sig.t

	(WQ)
	0.688
	0.610
	522.102
	1
	0.000
	(Constant)
	1.527
	0.118
	 	12.221
	0.000

	(OC)
	0.588
	0.042
	0.811
	19.669
	0.000




H4: A positive indirect relationship effect of WQ as a mediating variable between HC and OP.
Path Analysis was used using the program (Amos ver.24) to verify the direct and indirect impact of WQ role as a mediating variable in between HC and OP. Figure 2 Show the following results:[image: ]
Fig. 2Results


Path analysis: (IV) Organizational Climate; (DV) Enhancing Job Performance; (MV) Human Capital.
Table 4, indicates that the WQ as a mediate has a partial indirect effect relationship between HC and OP. This result confirmed the acceptancy of the hypothesis.Table 4Path analysis results


	Path
	Estimate
	S.E
	C.R
	P

	(OP)
	 < –-
	(HC)
	1.224
	0.039
	25.778
	 < 0.001

	(WQ)
	 < –-
	(HC)
	0.712
	0.059
	12.114
	 < 0.001

	(OP)
	 < –-
	(WQ)
	0.198
	0.039
	3.787
	 < 0.001

	 	Direct Effect
	Indirect Effect

	 	HC
	OP
	HC
	WQ

	H C
	1.224
	0.000
	0.000
	0.000

	OP
	0.712
	0.198
	0.196
	0.000




The findings indicate a positive significant impact of HC on OP, the result is supported by prior studies results as [15–17, 46], and indicate a positive significant impact of HC on WQ, and a positive impact of WQ on OP, the result is supported by prior studies results as [30, 31]. In addition, indirect partial relationship effect of WQ between HC and OP, the result is supported by prior studies results as [43, 45].

6 Conclusion
The researchers found a positive significant impact of human capital, encompassing intellectual, organizational, social, and emotional dimensions, on organizational performance in private higher educational institutions. This emphasizes the importance of human capital in enhancing work quality standards and establishing a positive relationship with organizational performance. The study's recommendations urge institutions to focus on human capital's role in improving performance, fostering employee engagement, and aligning with global educational trends to enhance competitiveness and service quality. The research contributes theoretical and practical insights for administrators to leverage human capital as a strategic asset in achieving institutional goals and success, ensuring a competitive position in local, regional, and global higher education sectors. Future studies are encouraged to explore human capital from various dimensions in diverse organizational settings to further enrich understanding and practices in this area.
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Abstract
Due to dynamic changes occurring in e-commerce in the Jordanian market, the examination of consumers’ behaviour is relevant to develop the strategic directions of business activities and the shaping of the country’s policies. This paper provides an analysis of the e-consumer behaviour phenomenon in Jordan, through a combination of reviewing the literature and carrying out a survey. As the result, this study seeks to understand the antecedents that influence the Jordanian customers’ online shopping behaviour by considering the Internet adoption rate, mobile phone usage, cultural orientation, trust in electronic markets, and economic status. Selecting qualitative research approach, it is possible to establish strong relationships between internet connection and online buying activity, emphasizing the role of technology connectivity in people’s behaviors. Further, this research measures the influence of cultural attitudes and trust in e-shops affecting customers’ decision to buy products through the Internet, stressing the significance of consumer trust and cultural sensitivity in online shopping. In addition, the research identifies the variability in consumers’ spending behaviors adjusting to the economic changes and the importance of the sensitive approaches suitable for the changing economic environment. The findings provide crucial advice to organisations interested in leveraging the rapidly expanding e-commerce market in Jordan and other parts of the Middle East, while also providing support for the notion that strategies appropriate for Jordan must be carefully chosen to meet the particular needs of the country’s consumers.
Keywords
JordanianConsumersOnlineShoppingNetworkingElectronicSmartphoneE-commerceTechnologyMarketplace
1 Introduction
Over the last decade or so, introduction of technology into commerce has shifted consumer trends and transactions totality. The emergence of e-commerce mainly due to enhancement in internet facilities has imparted revolutionary changes on traditional retail structures. Originally, IT was merely the extension of institutional networking on the Internet, which has at the present time turned into the international market, open for consume. E-commerce, which includes such processes as online shopping, is projected in the center of modern purchasing behaviour. The ability to conveniently and easily make purchases and the scope that the internet allows has encouraged people to continue to engage in the act of purchasing online. But constant concerns with the quality of products, privacy, security and delivery services constantly build consumer attitudes and buying disposition for online shopping.
The new phenomenon of Internet usage in developing countries such as Jordan, the emerging e-commerce sector involves both the prospect and the complication for the business and policy maker. For success in this dynamic e-environment, it is crucial to foster a systematized comprehension of the multifaceted characteristics of the e-consumer’s behaviour in Jordan. Against the designing the fast-changing global environment, understanding the peculiarities of e-commerce in Jordan provides substantial worth to the key performers inside diverse industries. Thus, by conducting a comprehensive examination of the congruent and contradictory factors affecting the e-consumer behaviour in Jordan, this research proposes to provide guides and recommendations specifically for the domestic enterprises operating in Jordan as well as more generally useful recommendations for the global players and the Jordanian policymakers and authorities interested in unlocking the opportunities latent within the sphere of digital economy.

2 Literature Review and Hypotheses Development
The dynamics of e-commerce is still evolving, influenced by technological as well as consumers’ changes, and market conditions. Hence, aspects like digital marketing initiatives, user interface and trust building approaches have specific roles to play in driving consumer choices and hence, the success of e-commerce businesses. It is vital for companies and policy makers to comprehend and manage these forces if they want to being a beneficiary of the digital economy environment.
To tackle the aforementioned objectives, the literature review provides a systematic review of the prior studies focusing on e-commerce dynamics and using all relevant theoretical approaches, empirical studies, and methodological underpinnings. Arguably, its main purpose is to present a detailed understanding of the complex factors that exist within the context of consumer behaviour in the sphere of online shopping, particularly in the context of contemporary Jordan’s digital environment. Since the method of the article is a systematic review, the discussion tries to outline frequent patterns, rising tendencies, and gaps in the publications and, as a result, contribute to appreciate the multifaceted nature of e-consumer behaviour patterns.
Furthermore, it aims to highlight the importance of digital marketing approaches, user experience design, and trust enhancement methods in cultivating positive online shopping experiences and enhancing consumers’ trust in e-commerce transactions. Thus, it is the intention of this literature review to compile and analyze various viewpoints from the scholarly community and provide recommendations for practitioners, policymakers, and researchers involved in the complex consideration of the digital marketplace in Jordan and beyond.
Further, it helps to stimulate future studies of a various unresolved research questions and the development of theory pertinent to the constantly emerging field of e-commerce investigation. In this way, as a literature review section aims at summarizing and equally synthesizing existing knowledge, it strives to make a meaningful contribution towards the existing on-going research discussions with regards to specifics of e-commerce dynamics to enhance decision making while spurring innovation within the online environment as depicted in the following Fig. 1.[image: ]
Fig. 1Research framework


E-Consumer Behavior
It is quite evident that both the commerce and the academic worlds understand the importance of studying customer behaviour at the backdrop of the digital age. Powell discussed that there are a series of activities and decisions a customer in the process of purchasing a certain product or service through the Internet embarks on; a phenomenon that is often referred to as the ‘e-consumer behaviour’. Numerous researches have carried out on the various factors that influence consumers’ behavior online such as cultural factors, social factors, economic factors and technologies factors [1, 2].
The level of diffusion of Internet applications to the developed world is far higher than to the developing world due to such factors as technological constraints like absence of information technology input and Internet connectivity, and; cultural sensitivity to high uncertainty avoidance. [3].
Online Shopping
The Concerning the technical term, online shopping means acquiring goods and some connected services like delivery through a computer network also called world wide web [4]. Shergill et al. [5] suggested that there are several features that can potentially make people use a shop on-line and these include value of the commodity, quality of service, customer care, ease of use, prior experience in shopping on-line, conditions of payment, and conformance to customer privacy. There are several things which may alter the behaviour of consumers as they engage in the online activities.
There are several factors that define value for a number of commodities such as price, variety, availability and even one’s level of knowledge on the particular merchandise [6]. In a bid to optimise the likelihood of creating customer satisfaction, coupled with satisfying the consumer needs, it’s vital for online merchants to offer their consumers a wide array of products [7]. Furthermore, it is also necessary for online stores; to pay attention to some factors among them are design of the website, quality of products, the price comparison, opinions from other consumers (for instance online book reviews) demonstrations of the products (for instance software downloads) for the improvement of customer’s decisions in purchasing [8, 9]. Based on Cairns [10], QoS can be defined as the degree to which a firm meets the client’s expectations on timeliness, accuracy, coverage and reliability of a service in the process of delivering an order. Customer services involve some facets for instance; follow-up support after the purchase, responding to specific questions and providing information on refunds and other forms of payments.
The term “convenience” relates to the simplicity of the usage of a specific website and operations that may be performed on it including placing an order, receiving the goods or services acquired. Andam [11], as well as Kurnia [12] and Kshetri [13], all support the notion that customers’ ability level influences those decisions. Therefore, it is imperative for targets of on-line buying interfaces to demonstrate competent design and functionality, especially in unidentified clients who may have little experience in on-line purchases [14]. In the participant’s views mentioned by Hoque et al. [15], the user interface should demonstrate efficiency where users can conveniently access and compare different products. The customers become anxious and concerned about the privacy and security status of their credit card and other details that go to the payment process.
Online Shopping Perceived Benefits
The convergence of these several aspects resulting in consumer satisfaction is sometimes referred to as “perceived benefit” [16]. Prior studies [6, 17], have demonstrated that the favorable attributes associated with online purchasing exert a direct influence on customers’ preferences and behavioral patterns.
Customers engage in online purchasing due to a multitude of advantages, with the most salient being the attainment of reduced prices and enhanced ease. Online merchants attract customers for several reasons, with convenience being a prominent factor [18]. When engaging in the act of shopping, it is important to consider a multitude of conveniences. The concept of “browsing convenience” can be exemplified by the ability to locate products swiftly and effortlessly. Similarly, the availability of options to return or exchange items can be considered as an illustration of “transaction convenience.“ Furthermore, the provision of home delivery services along with adjustable delivery windows can be regarded as instances of “delivery convenience” [19].
Online shopping in Jordan
The implementation of e-commerce transactions and associated services encounters challenges in Jordan, a developing nation situated in the Middle East. The information and communication technology (ICT) infrastructure in Jordan has witnessed significant advancements in recent years, as outlined in the National ICT plan of Jordan in 2007. Nevertheless, there are still concerns among many Jordanian individuals over engaging in online transactions, stemming from various apprehensions [20]. Online merchants encounter a range of challenges, including but not limited to deficiencies in computer and Internet literacy, inadequate online proficiency, demographic factors, customer attributes and trust, concerns over online payment, privacy, and delivery services [20, 21]. According to Lane et al. [22], several issues like vendor reputation, service quality, shop size, lack of reliable delivery service, and product qualities, price, and availability in developing nations have a detrimental effect on customers’ intents and attitudes towards online purchasing.
E-Commerce in Jordan
The e-commerce sector in Jordan has experienced significant growth in recent years. The significant increase of this phenomenon can be attributed to many factors. One of the primary factors that have contributed to the increase in online purchase is the extensive accessibility of the internet throughout the nation. The increase in internet usage can be attributed, in part, to the widespread adoption of smartphones as the major means of accessing online shopping platforms. The burgeoning e-commerce business in Jordan is significantly influenced by the country's fast increasing youth population. A significant proportion of the populace comprises individuals classified as digital natives, including those born between 1980 to the present century. Consequently, it is logical to infer that this demographic exhibits a preference for engaging in online shopping and consumption activities. The shift in demography has provided e-commerce firms with a substantial client base [23].
Figure 1 depicts the envisaged research framework. To elucidate the interrelationship among various variables within this framework, the ensuing hypotheses were posited:
Hypotheses
[image: $$\text{H}1$$]: Higher internet penetration rates positively correlate with increased online shopping behavior among Jordanian consumers.
[image: $$\text{H}2$$]: Cultural preferences significantly influence the online purchasing decisions of Jordanian consumers, impacting product choices and shopping experiences.
[image: $$\text{H}3$$]: Higher levels of trust in e-commerce platforms positively correlate with increased online shopping frequency and expenditure among Jordanian consumers.
[image: $$\text{H}4$$]: Economic conditions, including fluctuations in the economy and currency valuations, influence the online purchasing behaviour of Jordanian consumers, affecting their expenditure patterns and willingness to engage in e-commerce transactions.

3 Methodology
The methodology section notes the sequence of approach used for uncovering e-commerce trends and consumers in Jordan. By using both quantitative and qualitative approaches, an effective combination of research is used, which gives a deep insight into the topic. Purposeful and accidental sampling techniques help to achieve the representativeness of the sample; the analysis of the material includes the calculation of averages, deviations and other measurements of quantitative data and content thematic analysis of qualitative data. Since validity is a concern, triangulation is used and ethical considerations are observed from the beginning of the research effort to the end.
As for data collection, during the quantitative method called survey, structured questionnaire is applied, meanwhile during the qualitative method called focus group interview, semi-structured questionnaires are used to gather data from Jordanian e-consumers. All participants are purposively recruited due to their different demographic background and years of experience of the online shopping. These are 30 interviews and 3 focus group sessions are carried out with the questions being related to the factors affecting the e-consumer behaviour.
In Data Analysis, thematic analysis is adopted as a foundation of assessing the collected data. This entails a process through which information is put into categories and labelled with codes that are relevant to the concerns affecting the convergence and divergence factors affecting e-consumers in Jordan. The identified themes are then analysed for more tangible aspects like patterns, trends and relationship.

4 Results
The research findings show that many Jordanian consumers are using e-commerce, with a large group shopping online and making other electronic transactions. Quantitative analysis indicates important factors that affect e-commerce adoption, such as convenience, perceived product quality, and trust in online platforms. The study also emphasizes the crucial role of user experience design and digital marketing strategies in creating positive online shopping experiences and reducing consumer concerns (refer to Fig. 2). Recommendations for businesses and policymakers include improving website security, implementing clear pricing policies, and using social proof mechanisms to build consumer trust. Overall, the results show the increasing importance of e-commerce in Jordan and the need for specific strategies to deal with the unique challenges and opportunities in the digital marketplace.[image: ]
Fig. 2The E commerce buying behaviour demonstration: adapted in [24]


Furthermore, the survey shows that a significant number of respondents have never shopped online before, which suggests that a lack of knowledge and confidence may influence their decisions. Cultural differences, language barriers, and the preference for physically examining products also contribute to consumer hesitation. Economic factors like high internet access costs and political uncertainty make the situation more difficult. Moreover, limitations in human resources, including a shortage of people who are skilled in using computers and the internet, exacerbate the challenges in adopting e-commerce.
Regardless of their level of experience in online shopping, participants are willing to recommend online stores to others because of the time and energy saved, lower prices, and a wider range of products. These findings support previous research that identified similar reasons for switching to online shopping. Additionally, the study shows that participants consider “low prices” as the most important benefit of online shopping, with price competition influencing consumer decisions. However, concerns about trusting online retailers have a significant impact on consumers’ readiness to switch to online channels, highlighting the need for strategies to reduce perceived risks and enhance trustworthiness.The research findings illustrate a widespread adoption of e-commerce activities among Jordanian consumers, with a considerable segment engaging in online shopping and other electronic transactions. A quantitative analysis emphasizes important factors that affect e-commerce adoption, such as convenience, perceived product quality, and trust in online platforms. Additionally, demographic factors like age, income, and education are linked to e-commerce usage patterns. Qualitative insights provide a deeper understanding of consumer motivations and concerns around online shopping in Jordan. They reveal that convenience and product variety are the main drivers of e-commerce engagement, while issues related to security, privacy, and trustworthiness of online retailers are significant barriers to adoption. Cultural factors and social influences also play a role in shaping consumer perceptions and behaviors in the e-commerce landscape.
The study also points out the crucial role of user experience design and digital marketing strategies in creating positive online shopping experiences and addressing consumer concerns (refer to Fig. 2). Recommendations for businesses and policymakers include improving website security measures, implementing transparent pricing policies, and using social proof mechanisms to build trust with consumers. The overall findings highlight the increasing importance of e-commerce in Jordan and underscore the necessity for tailored strategies to navigate the unique challenges and opportunities presented by the digital marketplace.
Furthermore, the survey suggests that a significant number of respondents have no prior experience with online purchasing, indicating that a lack of knowledge and confidence may influence their decision-making. Cultural and language barriers, along with individual preferences for hands-on product appraisal, also contribute to consumer hesitancy. Economic issues such as high internet access fees and political instability further compound the situation. Moreover, human resource constraints, including a shortage of individuals proficient in utilizing computers and the internet, exacerbate the challenges faced in e-commerce adoption.
Across all levels of online shopping proficiency, participants are willing to recommend online shops to others, citing benefits such as time and energy savings, lower prices, and greater product availability. These findings align with research highlighting similar motives for transitioning to online shopping alternatives. Additionally, the study reveals that participants prioritize “low prices” as the most significant benefit of online shopping, with price competition driving consumer decisions. However, concerns related to trust in online retailers significantly impact consumers’ willingness to migrate to online channels, emphasizing the need for strategies to mitigate perceived risks and enhance trustworthiness.
In addition, individuals are hesitant to make online payments due to worries about the security of their personal and financial information, lack of expertise in using credit cards for online transactions, absence of reliable online payment systems, and insufficient guidelines for such transactions. These results support previous research, highlighting the need for better security measures and user education to build more trust and confidence in online transactions.
The study also reveals the challenges that customers in Jordan face when ordering items online for delivery. Some participants found it difficult to provide their exact address to delivery providers due to the lack of a defined postal code system in Jordan. Additionally, inadequate network and transportation infrastructure hinder one of the most crucial processes required for online purchases. Furthermore, buyers expressed dissatisfaction when the items they received did not match the ones they purchased online. As a result, fewer individuals are content with the quality of goods and services bought online. Previous research [25–27], supports these findings.
Convergence Factors Shaping E-Consumer Behaviour in Jordan
Understanding the factors that drive consumer behavior and lead to success in Jordan's digital marketplace is essential for businesses. Jordan's e-consumers are influenced significantly by cultural, social, economic, and technological factors. The preferences of e-consumers in this Middle Eastern nation are heavily impacted by cultural factors, particularly the collectivist nature of Jordanian society, which favors local online marketplaces and businesses where trust is established through personal connections. Additionally, Islamic values and holidays are increasingly influencing Jordanian consumers to seek halal products. Social factors like peer influence and online reviews are crucial in building trust and guiding consumer decisions. Economic factors, including price sensitivity and the introduction of a value-added tax system, continue to shape e-consumer behavior. Furthermore, technological advancements, especially in mobile technology and internet infrastructure, enable greater participation in the digital economy, emphasizing the need for businesses to prioritize mobile apps, secure e-commerce platforms, and user-friendly interfaces to take advantage of these developments.
Divergence Factors
Amidst In the e-commerce market of Jordan, numerous challenges, or factors of divergence, create impediments for businesses and policymakers. Despite the increasing acceptance of online shopping, concerns about trust and security remain major obstacles to widespread adoption. The preferences for localizing among Jordanian consumers highlight the necessity for tailoring content and customer service experiences to local tastes. E-commerce platforms that do not provide support for the Arabic language or adjust their offerings to local preferences may struggle to gain traction. Additionally, local platforms often encounter constraints in product variety compared to global competitors, which could potentially drive consumers to international platforms. To tackle these divergence factors, businesses require a comprehensive understanding of consumer preferences and behaviors, along with strategic investments in cybersecurity, localization, and product diversity. Figure 3 summarizes these challenges.[image: ]
Fig. 3Factors affecting consumer behaviour: adapted in [28, 29]



5 Conclusion
Looking ahead, further research is necessary to monitor the changing patterns and inclinations in e-commerce adoption, especially in response to evolving market dynamics and technological progress. Longitudinal studies and comparative analyses across diverse geographical regions or socio-cultural backgrounds will provide deeper insights into the course of the e-commerce environment and guide targeted interventions for sustainable progress. However, this study contributes to a comprehensive comprehension of e-commerce trends in Jordan, presenting actionable suggestions for businesses, policymakers, and other stakeholders aiming to navigate the intricacies of the digital marketplace and stimulate innovation in the e-commerce sector.
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Abstract
This paper goes into the role of branding in today’s consumer behaviour and how it’s essential for product differentiation and decision making for consumers to choose. In today’s society branding is a valuable asset, it’s a multi-faceted process. The study highlights the importance of “brand personality” in consumer interaction. Using examples like Cartier and Rolex the research shows how consumers align themselves with brands that have a distinct and compelling personality. Recent research also shows that online consumers are preferring brands with a captivating and resonant brand personality that influences their buying behaviour. This article breaks down the impact of brand personality on consumer decision making especially in the fast paced and ever changing digital landscape, a must read for marketers and businesses wanting to navigate and leverage this shift in consumer behaviour.
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1 Introduction
In modern business, branding became one of the essential and major elements of the organizational management system that play crucial part to control the attitudes of consumers and prompt them to make a purchase. Basically, branding tends to be an overall business process of the creation of a unique marketing image for a product or a brand with the goal of achieving consumer commitment and market differentiation. With branding being anchored in logos, and product designs as well as the brand experiences and perceptions the endeavour of branding seeks to give offerings a story appealing to target consumer groups. Since ancient times, people noticed the promising power of branding as one of the elements to attract people’s attention and result in occupying a particular niche. Starting from the early ages where the craftsmen used logos as a way of indicating the quality and origin of their products, to the contemporary world of well-recognized worldwide brands with easily recognizable logos and brand images illustrating the ever-present human desire to endow products with personality.
In the context of the modern world and the dominance of technologies, the process of branding has become significantly changing as a result of the use of the Internet and social networks. Web 2.0 brought in serious changes to the way businesses and consumers interacted with each other and the general public. 0 and liberalization in the access to create content have brought the consumers in the center of the brands by making them active co-producers of brand messages, thus calls for understanding consumers intimate brand relationships. In this context of intensifying competition and growing fragmentation in consumers’ interactions with brands, brands face a challenge of how to establish relevance and sincerity of the interaction amidst the multiple targeting and messaging. Another important concept within today’s branding dialog is brand personality, a concept that extends so far as to assign human characteristics to brands for the purpose of engaging consumers’ emotions and securing their loyalty. Some weeks later, refuting the fundamentals of conceptualizing brands with particular personalities, scholars in the contemporary period have examined the ways in which systematic facets of brand personality dictate consumer behavior and brand image mechanisms influenced by Martineau’s work in the 1950s.. Based on the aforementioned changes, it becomes clear that brand personality acts as a powerful weapon for organizations that must operate in the context of the postmodern world. Therefore, through development of consistent brand personalities that are in harmony with the target group as well as the organization’s values, long term relationships are created between the organization and the consumers, thus providing long-standing competitive advantage.
Below are the research questions that would help to address some of the major problem statements under the heading of brand personality and digital consumers’ behaviour. First of all, it is necessary to note that there is a rather significant research gap which relates to the fact that while brand personality has been widely investigated previously, scholars have paid rather little attention to the question of how exactly it might influence consumers’ digital purchase decisions at present, given that digital channels play a continuously rising role in commerce. Furthermore, prior works primarily investigate brand personality under conventional marketing settings, consequently, the current literature lacked knowledge on the impact of brand personality on digital consumption and purchasing behaviors. Moreover, brand personality is recognised as one of the key concepts in branding, although scholarly research on how it impacts on digital purchase decisions and the development of consumer-brand relationships remains scarce. Advertisers and other marketers and, businesses, continue to contend with the challenges of properly deploying the concept of brand personality in order to reach digital consumers, all of this worsened by the peculiarities of the digital space. Moreover, there are limitations in the understanding of the congruence between the brand personality and the consumers’ identity on the digital platform for enhancing branding concepts. Therefore, the purpose of the research is to help fill the gap and offer recommendations for practical implementation of brand personality for the social media context.

2 Literature Review
Over the years, the connection between brands and the purchase decision process where buyers acquire goods and services through online means has gained popularity as a research topic among branding academics. Davies et al. [1], were the first to employ this research stream of identifying the links between brand relationships and interpersonal, to explain the complexities at work. They underlined the possibility of building an ‘intimate, permanent, stable’ relationship between a brand and its targets, stressing on the basis of these relationships in consumers’ buying decisions. Furthering this foundation, Ghaderi and Agell [2] extended the conversation by noting that to understand consumers’ purchase choices, their relations with brands are not enough, but the characteristics of brands themselves must be considered. Certainly, product associations overtake some decisions to the extent that they have symbolic references making consumers’ preferences in favor of particular brands. This phenomenon supports the well-known belief in the literature that brands have attributes and are appealing personalities. Such brand personalities are identities through which consumers articulate themselves in the society and largely impact the tendencies of buying goods over the internet.
Moreover, Carpenterier, Van Hoye, and Weijters [3], stressed that brand personality plays a central position in the development of consumer-brand relationships. Consequently, through the process of anthropomorphising the brands, the organisations are able to build loyalty among the users through bonding that goes beyond the call of through transactions. Indeed, Zak and Hasprova’s [4] findings give understanding of how congruence between brand personality and consumer self-identity. Thus, the consumer’s attraction to brands that are consistent with his or her values, beliefs, and self-schema results in greater emotional attachment to the brand. This match up of the brand personality and the consumers’ identity is important in influencing the digital purchase behavior in consumption because consumers look for brands that can fulfill their desire through identifying themselves with the brands. Together, all these contributions help illustrate the complex realities of a brand as a consumer’s companion and demonstrate just how important brand personality is for shopping on social media.
Brand
The first academic definition of the concept of a brand by the American Marketing Association (AMA) goes back to 1960. The AMA for the first time defined brand as ‘‘a name, term, sign, symbol, or design, or a combination of them, intended to identify the goods or services of one seller or group of sellers and to differentiate them from those of competitors’’ [5]. Thus, the above foundational definition has been further developed and expanded in the subsequent years, stressing such criteria as to whether the particular goods or service being marketed by a particular business can be distinguished from those marketed by other businesses. In legal terms, a brand is referred to as a trademark, and may pertain to specific items, a group of products, or an entire stock of a-specific vendor. The term “trade name” relates to the business entity in its entirety [5, 6]. While some critics argued that AMA’s definition pays too much attention to the physical nature of goods [7], it is rather important to notice that organization’s definition of brand equity encompasses both tangible goods and services, and additional specifications like appellation, configuration or design, as well as trademarks are presumably equally applicable for the service brands.
On the other hand, the critics opposed to the AMA’s definition also claim that the definition overemphasizes the visual aspect of a brand, it can even ignore the audience or other stakeholders. In addition, one can discuss the obvious drawback of the AMA perspective, which is the lack of attention to the emotional aspect of brand building. Ironically, such research supports AMA’s position on this issue. For example, Ko, Costello, and Taylor [8], have describe a brand as “a name, term, design, or mark added to the good and services to improve their utility.” While Davies et al. [1], have described a brand as “a name, term, sign, symbol or design or a combination of any of the above used to identify goods and services and distinguishing one seller or a group of sellers from the others.”
Analyzing the given proposal at a finer level of detail uncovers the fact that the overemphasis on organizational language can lead to the misinterpretation of the complex nature of brand management. Of course, point of interest names, terms, symbols, and other elements are undoubtedly serve as essential tools when creating a brand, But they also symbolically denote the emotional bond that many brands aim at establishing: it can be stated that this bond is significantly more important than actual shapes depicted on the emblem or in the sign. As Kotler [9] states, brand represents a special denomination, symbol or sign that is used to identify a particular good or service based on its functionality and perceived psychological benefits that helps to establish identification based on the income and psychological self-actualization. In a similar tone to this, Kotler defines a brand as a unique name, symbol or design employed in business. Theoretically, a brand is assumed to be resident in the mind of consumers and takes many forms which include; [9] [10] mental picture held by customers, brand as a tool that improves value of purchase, brand as a personification with humanattributes and the brand as a filter through which the consumers perceives the product’s identification.
Brand Personality
Martineau [11], established brands are social animals that have their personality, which is bounded by various traits, an understanding that later got a breath of newer air through explorations carried by brand and consumer researches [4]. Attributes of a brand statement may include the physical characteristics of the brand, utilitarian values connected with the consumption of a brand and personality characteristics that are attributed to the brand. Rowles' [12], brand identity prism delineates six dimensions of a brand's identity in interactions with consumers: general tangible and intangible characteristics, personality traits as the features commonly connected with the brand.
Honesty includes simple and clear call attributes like transparent and realistic; enthusiasm elements like fashionable and cool; competency attributes such as perceptive, industrious; elegance, gorgeous, and elegant; and, strength attributes like resilient and manly [12]. Brand personalities, in the form of human personality attributes assigned to the brand are vital parts of firms’ image with reference to the likes of Apple- excitement, Cartier- sophistication, and Harley Davidson- ruggedness. Prior studies have concerned themselves with the act of examining and operationalizing elements of brand.
personality [13] it indicates that it is possible to cultivate such personality through marketing appeals or tactics that include personality endorsements, symbolic, promotions, branding and packaging.
On the other hand, brands with personalities are suitable for peculiar customers with a purpose of developing their self-image [14]. Creating brand characters lets the companies establish brand identities, appeal to customers’ emotions, and appeal to the individuals who use brands to establish or improve their self-image in (Fig. 1). Customers are attracted to brands with personality as these offer the opportunity of communication of the actual or the desired personalities hence enhancing self-images, as well as providing an association with beautiful reference groups [15]. However, none of these research areas squarely hits on the difficulty of crafting adverts for personalities that belong to brands. It is in this light that customers’ hidden presumptions about personalities may be useful in unlocking this problem.[image: ]
Fig. 1A brand affiliation strategy


Specifically, they postulate that the twenty-four learned and advertised content and imagery elements are closely related to what is characteristic of a brand as presented in Fig. 2 [15]. But as for entity theorists who tend to believe that personality traits are immutable, the earnings of such an advertising content which contradicts the consumers’ attitudes would be significantly lower than in the case of incremental theorists who have a belief that personality characteristics may be altered. According to the entity theorists, perceived importance of brands reduces drastically when the advertising messages contradict with brand personality. The concept of personality can be traced back to the field of human psychology and seeks to divide people into certain classes of personality [9, 15]. Among the widely used models for classification, the Big Five model can be mentioned, which includes the criteria of extroversion, agreeableness, conscientiousness, emotional stability, and openness to experience. These frameworks enable one to grasp the construct of brand personality that could reflect the target personality of the organization or the actual image of the brand in the eyes of the consumer [16].[image: ]
Fig. 2The dimensions of Brand personality [14]


Digital Purchase Decision Making
Much attention should be paid to defining customers’ decision making processes. MKT KOTLER et al. [9], enumerates the decision-making process as a chain of actions, arising from the consumer attitude as a result of the need for products or services in exchange to money, starting from the recognition of the need up to the buying point. This comprehension is in the interest of the marketers as it further improves their effectiveness of attaining the sales targets. The ability to analyse the specifics of digital activity specific to the process of consumer buying decision facilitates the promotion of goods or services.
Aboalganam et al. [17], delineate the decision-making process for digital purchases into five stages: In this conceptualisation, there are five stages, namely: problem recognition, information search, evaluation of alternatives, purchase decision and, post-purchase behaviour. This framework shows the process through which prospective buyers go through before making a consumption decision. Customers can use any of the mentioned stages depending with the current perception level they hold; they can also omit some phases if they wish. Crucially, the users’ cognition differs across different sites whereby users engage, process and interact with content in various ways [9, 18]. As such, the probability to overlook information and other forms of evaluations rises simultaneously to personal attributes of the individual concerned.
High involvement products, for instance, automobiles are a prestige product, thus, consumers have to be very involved and active in all stages of the decision-making process [19]. Consumers normally do not omit any of the different phases in such processes. It is especially beneficial when the consumers play an active role in the decision-making concerning the product. It is also common for many firms to seek insights into users’ experiences at the different levels of the consumers’ hierarchy, which include the pre-purchase period, the decision-making one, and post-purchase usage as well as disposal. It enables firms to operate Brand Personality more strategically; appeal to new clients/ identify the digital activities of existing ones.
Aims
In particular, the proposed research seeks to explore the interdependency of brand personality attributes and consumers’ decision-making regarding digital purchases. In so doing, the proposed research study aims at examining the antecedents of brand personality, and the consequent effects that brand personality has on consumers’ perception, attitudinal and behavioral responses in the digital marketplace with a view of establishing the possible processes that underpin the interactions between consumers and the brand. Further, it will also try to discover the impact of brand personality on preference and loyalty toward brands that consumers have, and the major traits and drivers of brand personality that are relevant in today’s technology savvy environment. Based on the analysis of the branding strategies and their efficiency of using brand personality to capture consumers’ attention and fuel their e-shopping behavior, it is the study’s purpose to identify the possible courses of action for marketers and any business. Thus, the understanding of how and to what an extent brand personality aligns with the buyers’ identity affects digital purchasing behavior and the resulting brand consumer relationships, can advance the existing knowledge on the subject of brand personality and its ramifications for current branding trends pertaining to the digital landscape. Therefore, the study aims at providing practical solutions to the difficulty encountered by business organizations, especially when need to establish a unique brand presence in the digital marketplace and achieve sustainable growth and profitability in this changing environment as well as to set out the foundation for the future research efforts in this developing field.

3 Methodology
This This research uses an elaborate approach that seeks to have a detailed understanding of the concept of brand personality and the purchasing decision process influenced by use of the internet. Therefore, to assemble extensive and sound information, data was collected from books, academic papers, research journals and news articles in line with the objectives of the study. This multi-faceted approach allowed information to be collected from different viewpoints, thus, improving the theoretical framework and the credibility/reliability of the findings.
Qualitative Approach
The study design used was qualitative to enable a closer look at the subject matter particularly the concept of brand personality and the digital buying processes. Hence, qualitative research is exceptionally suitable for measuring and analyzing the associations of such phenomena with the thoughts, views, and experiences of the subjects, as it usually provides meaningful and diverse details that can be difficult to perceive while using quantitative methods. This approach usually entails the use of qualitative data including interview information, focus group discussions, or textual data to enable consideration of why people may act a certain way [25]. The decision to use qualitative approach in this study was informed by the fact that it offers a systematic way of conducting research yet allows the respondent’s feedback to be as detailed as possible. Due to the nature of research questions and propositions, this study aims at using qualitative methods for revealing the processes and factors that influence brand personality and digital purchase behavior, providing for a comprehensive understanding of these multifaceted concepts.
Data Collection and Analysis
The data collection process entails the use of both primary and secondary research, where primary sources of data include peer-reviewed scholarly journals, trade publications, as well as survey information related to the chosen brands and consumers’ digital purchasing patterns. Consequently, methods with an interview or focus group setup may be used to acquire first-hand experiences and opinions from consumers, marketers, or other specialists. The evaluation of collected qualitative data will entail the application of appropriate codes and uses of themes and patterns. The participants’ answers, interview recordings, and textual information will be coded and categorized by parts to reveal patterns, reoccurring concepts, and meaningful observations regarding brand personality and purchasing behaviors in the digital environment. Crucially, this process will be a cyclical one which entails grouping the data in meaningful themes, as well as analyzing findings in relation to the overall conceptual map and to derive keen understanding of the analysis results.
Anticipated Outcomes
It is believed that the outcomes of this research study will be quite useful in understanding the relationship between brand personality and e-consumption. Thus, in line with this edging research question, this study seeks to understand the machinations of the consumer in the digital market space and the factors influencing his/her decision-making process in an effort to come up with relevant approaches and recommendations that will be suitable from the perspective of marketers and the business fraternity. Such understandings may create possibilities for the development of better branding approaches, social media marketing, and consumer involvement activities that would increase organisational competitiveness and optimise the organisation’s performance in the digital environment.

4 Result
Thus, due to the exploration of brand personality within the framework of digital purchasing decisions, meaningful recommendations were provided, and the depth of its influence on the client’s actions was revealed. It is therefore evident that the study reaffirmed the importance of branding research in explaining consumers’ behavioral patterns when it comes to product and service use particularly under digital environment.
Brand Competence Emergence: One of the revelation was that brand competence was the most influential factor in causing the digital purchase decisions. Analysis revealed a strong relationship and a positive direction of the relationship between brand competence and digital buying behaviours. Competent brands were especially preferred by the consumer in electronic retail shops, underlining the importance of brand competence for the formation of the brand personality and further online purchasing behavior.
The analysis of the drivers of brand personality elaborated on in Table 1 demonstrates that the perception of a brand is rather a complex phenomenon. These drives are categorized as product related and non-product related and consist of a broad range of aspects from more physical characteristics like the packaging and the price all the way to more abstract determinants like the user imagery and the persona of the CEO. As per the review of the literature available in the current business world, it was established that these factors have a substantial influence on brand personality construction and evaluation. Alignment with Previous Research: Similar to previous studies like that of Ghaderi & Agell [2] it is also important to establish that brand competence does play a significant role in shaping the perceptions that consumers have about the brands being offered in the market. The research also underscored the significances of the influence of Brand familiarity, product category familiarity and brand age on consumers’ evaluations and again underscored the impossible role of Brand competence in Brand personality.Table 1Brand personality drivers


	Product related drivers
	Non-Product related drivers

	Name
	User imagery

	Packaging
	CEO

	Price
	Employees

	Attributes
	Spokesperson

	 	Celebrity endorsers

	 	Country of origin

	 	Advertising style

	 	Distribution channel


Source: adapted from cotler



Furthermore, elevating “Brand Ruggedness” as one of the significant construct, out of all aspects of brand personality that plays a key role as observed in the study done by James and Madhusudhan; Brand Personality as a Major Antecedent of Brand Loyalty portrays the fact that the perception of brands is not a simple exercise. As noted earlier, brand ruggedness is linked to roughness, although it was revealed that it possessed a positive impact on brand personality, and this is especially applicable in the context of the online environment, according to Khaled et al. [20].

5 Discussion
Thus, the study offers a complex view of the role of brand sophistication, one of the most important components of brand personality, in the context of online purchasing. As much as the results indicate that brand sophistication has no strong direct relationship with the digital purchasing behaviors, the literature by Coulter et al. [21] help in understanding the moderating role.
Coulter et al. [21] observed that brand development fulfils consumers’ perception of brand knowledge. This means that, the brands which are perceived to be sophisticated are often given an attribute of having more knowledge and ASESP expertise in field of operations. This ‘better’ perception of brand knowledge could in fact aid in the fulfilment of consumers’ needs and wants thus playing a not-so-indirect role in their online buying behaviours. Thus, as brand sophistication does not necessarily influence consumers’ decisions in the digital space, it remains the primary vehicle for crafting consumers’ perceptions and inclinations. This implies that the brands that are associated with sophistication are preferred by consumer since their trust and credibility will be boosted culminating into higher credibility or purchasing intents in the digital platform [21–23].
To sum up, the evidence for the overall hypothesis that brand personality has a crucial effect on purchase intentions on the Internet is provided by the various research studies. Therefore, the study emphasizes that brand trust is relevant to enhance the satisfaction, belief, and values of the consumers in support of digitization initiatives. This converges with the findings by Mandal et al. [16, 24], and consequently reaffirms the continued relevance of brand personality in today’s consumer behaviors and popular digital marketing.

6 Conclusions
As it is stated, this review aimed at looking at the details of brand personality and how it influences purchases on the screen. The results highlighted the importance of endowing business with personalities; these outcomes showed how this factor can enhance brand appeal to the consumers and helped to shift the nature of buying information on the internet. Especially when it comes to electronic retailing that also operates based on the concept of the ability to gain positive attitudes by consumers through commodity possession, brands act as effective means of meeting the desire of being present in the massive digital environment. The appeal of concept brand personality is due to it is more engaging with the demographic variables of the users. In particular, when a brand has a visually attractive image, people will be more likely to incorporate this image into the scheme of their own values, which means the influence of the brand’s image is real in this case. This aspect is reflected on great proverbs such as you are what you wear since consumers do not just see brands as products inserted into the market but as part of who they are.
The study also avows the assertion that consumers habitually use brands to create a positive image, especially when buying items online. Several brands are available to the consumers and each of them is characterized by specific personas and/or values. Thus, people are inclined to associate with brands that reflect their ideal self-image, making consumption decisions according to the desired persona. In other words, this review explains how brand personality is linked to the consumers’ behavior in the context of new technologies. Therefore, it becomes possible that companies that gain insights on the concept of brand personality will create more meaningful relationships with their consumers, thus leading them to more efficiency in the ongoing battle for digital market share.
Potential Areas for Future Research
Thus, it is advisable for future research to use the mixed research design with both the qualitative and the quantitative data collected through the same questionnaire. The advantage of this integration means that the various subjects can be studied together to facilitate a better understanding of the research area. If one is to study the impact of digital media separately apart from the survey done through questionnaires, then interviewing the participants through a more open-ended interview method could prove useful. Besides, refining respondents’ personality may be another study concern that focuses on the societies’ influence on personalities and their correlation with the society’s expansion.
Limitations of the Study
Two, the findings of the current study can not easily be compared or generalized to other other context due to the choice of a qualitatively research method. During the third review level, using a quantitative method could help strengthen the study’s external validity by means of increasing the sample size and variability and therefore arriving at different results. Thus, the investigation and explanation of how brand personality leads to effective or ineffective usage of the digital platforms in various application domains becomes crucial. However, the study proves to have some limitations such as its inability to influence the outcomes with varying digital platforms, and the impact of different personalities of the brand or the different backgrounds that they come from concerning the purchase decisions being made. Further studies could focus on investigating the lack of emphasis prior to entering the market of launching or creating e-business digital systems or platforms for commerce of goods and services. This is because careful analysis of the facets of brand personality that relate to online purchases has the potential of being done before designing the system to support it, a provision that is facilitated by investigative processes. This unstructured research also promotes more knowledgeable decisions for members of the business sector concerning the implementation of brand personality in the sale of products and services online.
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Abstract
Financial technology has brought about a fundamental transformation in traditional financial systems, which has led to a considerable impact on the financial performance within the banking sector. This expansion increases the amount of research that attempts to explore the relationship between FinTech and financial performance. This paper provides a bibliometric analysis of the impact of financial technology on financial performance for 148 articles published in the Scopus database between 2014 and 2023. The study analyzes the trend in publications to obtain insights regarding the impact of financial technology on financial performance. The analysis results reveal that the publications have witnessed a significant increase over the last decade including the most relevant journals and authors, geographic distribution, keywords of research, and the major topics in the field. Moreover, the study concludes with major recommendations for the academic and industrial communities; it highlights the need to cope with the technological transformations and to integrate these into the financial institutions’ strategies in support to their performance and ensuring financial stability.
Keywords
Financial innovationFinTechPerformanceBibliometric Analysis
1 Introduction
The financial services industry has recently witnessed a substantial transformation by financial technology (FinTech) which has largely contributed to this transformation. As defined by [4], Fintech is a technological development implemented across the various financial services that consumers frequently use such as online banking and mobile payment solutions. However, the Financial Stability Board considers FinTech “a technology-enabled innovation in financial services that can create new business models, applications, processes, or products with a materially associated impact on markets, financial institutions, and financial service delivery.” As such, Fintech largely and deeply contributes to the improved financial efficiency let alone its comprehensive impact on modern financial systems.
By financial technology, many industries including the financial ones have reshaped. This technology provides innovative techno-solutions that enhance the efficiency of financial services such as online banking and mobile payment applications. It reduces the costs while improving the operational efficiency and enhancing the user experience [7]. FinTech has become more and more important thanks to its innovative solutions that improve the quality of financial services and expand their accessibility. It enables growth and sustainable development of this vital sector; which affects the spending behavior of customers while enhancing the overall operational efficiency of the financial industry [3, 5].
As the regulatory framework that governs FinTech startups and large technology companies is less strict, these are more capable of providing innovative financial solutions with greater flexibility [8]. FinTech companies compete with banks in terms of lending, capital financing, wealth management, and payment and settlement systems [9] resulting in changing the business structures of banks to expand their services and outreach, which improves the financial industry innovation.
More and above, the emergence of FinTech has resulted in better financial performance by the financial institutions as it provides cutting-edge techno-solutions including the everyday banking services that consumers use. This advancement enhances profitability and enhances financial management [11]. FinTech enhances productivity, leading to improved banking efficiency [2]. FinTech also greatly enhances both the capital and managerial efficiency of banks [12]. Moreover, the utilization of FinTech in commercial banks reduces financial risks [1].
Despite the many positives of FinTech, it carries many challenges for traditional banks to adapt to this rapidly changing environment, as crucial transformations in the banking landscape increase the complexity of operational processes as they require new solutions to adjust to emerging developments [6]. It also requires a radical change in banking business structures [11]. competition among banks may lead to a move towards improving their performance, which requires large investments in technology and innovation [10]. and accordingly leads to increased operational costs [12].
Considering that, a holistic understanding of the research landscape in FinTech and financial performance is crucial due to the rapid pace of technological development and the multidisciplinary nature of this field. This field has witnessed the emergence of a large body of diverse research because of the growing interest of researchers and practitioners in the field. Despite being a well-developed field, few studies have applied bibliometric analysis in FinTech and financial performance literature. Therefore, there is still a need to capture the current trends in FinTech research. To address this gap, this study conducts a bibliometric analysis to draw a systematic map of research trends in the impact of FinTech on financial performance during the past decade and reveals publishing trends, citation activities, collaboration of authors, and the main research topics. specifically, this research aims to:	Analyze the distribution of FinTech and financial performance publications by year for the last decade.

	Identify the most relevant academic journals in FinTech and financial performance research.

	Recognize the most influential authors in FinTech and financial performance research.

	Identify the geographical distribution and the most productive countries in FinTech and financial performance research.

	Analyze the keywords and emerging topics in FinTech and financial performance research.





To achieve these aims, the study is organized into four sections the methodology, the results, the discussion, and the conclusions.

2 Materials and Methods
The main objective of the search is to create a comprehensive map of the body of literature on FinTech and financial performance. Consequently, this research develops a strategy to identify the pertinent literature for conducting a bibliometric analysis. The search was performed on June 8, 2024, in the structured database Scopus using the terms “fintech” and “financial performance”. The search was limited to the article title, abstract, and keywords sections to find relevant articles. This database was chosen for its durability and extensive recognition in research on new technologies. The database research produced a total of 576 outcomes. The inquiry is limited to the period of 2014 to 2023, which spans a decade. The analysis does not include search results for articles published in 2024 because of the incomplete database of publications. Therefore, the total number of outcomes that are available for further examination is 468. The research specifically investigates the fields of 'Accounting', 'Economics', 'Econometrics', 'Finance', and 'Business Management'. 215 articles were incorporated into the analysis after the subject areas were refined. The search methodology is exclusively limited to scholarly publications that have been published in journals. For a thorough analysis, only published articles in journals are considered, while conference papers and reviews are excluded from the study. The revised total of articles is 156 when considering only publications in Journals. In addition, publications written in languages other than English are also not considered, leading to the exclusion of two works. From a pool of 154 articles, 6 were removed because they were still unpublished, leaving 148 papers. Consequently, 148 papers have been ultimately chosen for study in this bibliometric assessment.
This study conducts bibliometric analysis using the PRISMA framework for “Preferred Reporting Items for Systematic Reviews and Meta-analyses.” The PRISMA template evaluates the applicability of the methodology and, consequently, the reliability of the study’s conclusions based on comprehensive reporting. The PRISMA template, through its three processes of identification, screening, and eligibility, determined which studies to incorporate into the study, thereby guaranteeing the accuracy of the evaluation and preventing any bias in the interpretation of results. Figure 1 shows this process in detail. Furthermore, this study uses VOSviewer software to analyze and visualize the data. VOSviewer effectively analyses and visualizes bibliometric data, which reveals the latest trends in the field of FinTech and financial performance. VOSviewer also identifies current and emerging research topics and highlights the most frequently used keywords in the selected literature by drawing dynamic maps that show the connections between elements and groups, which helps to understand the interactions and patterns of FinTech research and financial performance.[image: ]
Fig. 1PRISMA Flow diagram



3 Results
3.1 Research Objective 1
To address the first research objective, this study examines the distribution of FinTech publications and financial performance by year over the last decade. The significant development in FinTech research over the past decade is illustrated in Fig. 2, which shows the publication of two, four, and five articles in 2016, 2018, and 2019, respectively. The figure also shows a significant increase in the number of publications in 2020, with 13 publications, and in 2021, with 16 publications. The figure indicates a substantial advancement in the number of publications from 38 in 2022 to 70 in 2023, indicating a significant trend toward digitization in the financial sector.[image: ]
Fig. 2Number of publications related to FinTech, and financial performance produced



3.2 Research Objective 2
To address the second research objective, this study analyzes the most relevant journals in FinTech research and financial performance. Figure 3 shows the most productive journals based on the total number of publications. The figure indicates that the Journal of Financial Innovation is the most published, with 7 research papers published, followed by the Journal of Banks And Banking Systems and the Journal of Risk And Financial Management with five publications each. Data indicates increased interest by journals in FinTech research and financial performance.[image: ]
Fig. 3Most relevant journals for FinTech and financial performance publications


Furthermore, Table 1 provides comprehensive details regarding these journals, such as their impact factors and the total number of publications. The data indicates that the “Technological Forecasting and Social Change” journal is the most extensive in publishing research, with 2,602 published papers, a total citation count of 55,382, and a citation score of 21.3. This journal publishes research of high caliber and has a significant impact. The subsequent journal is “Journal of Risk and Financial Management,” with 9176 citations and a 4.5 citation score. It has published 2038 papers. The “International Review of “Financial Analysis” registered 1,244 papers with a total citation of 12,796 and a 10.3 citation score. A more comprehensive review of the journal's importance and its impact on academia is included in this analysis.Table 1The most relevant journals for FinTech and financial performance


	Journal
	TC
	TP
	Cite score (2019–2022)
	The most cited article
	Times cited
	Publisher

	Financial Innovation
	3700
	324
	11.4
	Exploring the moderating role of financial development in environmental Kuznets curve for South Africa: fresh evidence from the novel dynamic ARDL simulations approach
	46
	Springer Nature

	Banks and Bank Systems
	776
	293
	2.6
	Perspectives by green financial instruments – a case study in the Hungarian banking sector during COVID-19
	12
	Business Perspectives

	Journal of Risk and Financial Management
	9176
	2038
	4.5
	The Moderating Effect of Perceived Risk on Users’ Continuance Intention for FinTech Services
	61
	Multidisciplinary Digital Publishing Institute (MDPI)

	International Review of Financial Analysis
	12,796
	1244
	10.3
	Do ESG ratings promote corporate green innovation? A quasi-natural experiment based on SynTao Green Finance's ESG ratings
	77
	Elsevier

	Technological Forecasting and Social Change
	55,382
	2602
	21.3
	Digital finance and green growth in China: Appraising inclusive digital finance using web crawler technology and big data
	86
	Elsevier





3.3 Research Objective 3
With regard to the third objective of the research, the present study examines the top contributors and influential authors of FinTech and financial performance research. As shown in Fig. 4, Giudici, P., comes on top of the most productive authors based on the total number of publications. Giudici has three publications vis-à-vis Arroyo, J., Baker, H., Bakri, M.H., and Corbet, S, who published two papers each.[image: ]
Fig. 4Most productive authors in FinTech and financial performance publications


On the other hand, Table 2 shows the most productive researchers according to their published work (TP), (h-Index), and total citations (TC) in addition to their current academic affiliation and country. The most prolific FinTech research authors are also ranked in Table 2. Corbet, S. from Ireland is the most prolific author, with 148 publications, an h-index of 37, and a total citation (TC) of 6380, which makes him a significant figure in this domain. Giudici, P. from Italy has 141 publications, an h-index of 36, and a total citation (TC) of 3276. Arroyo, J. from Spain has 42 publications, an h-index of 16, and a total citation (TC) of 806. Bakri, M.H., a Malaysian researcher, has 51 publications, a total citation (TC) of 318, and an h-index of 13. Lastly, Baker, H., a national of the United Arab Emirates, has a total citation (TC) of 4, an h-index of 1, and only two publications. The global interest in FinTech research and financial performance reflects the geographic diversity of FinTech research.Table 2The Most productive authors in FinTech and Financial performance research


	Author
	TP
	h-Index
	TC
	Current affiliation
	Country

	Giudici, P
	141
	36
	3276
	Università degli Studi di Pavia
	Italy

	Arroyo, J
	42
	16
	806
	Universidad Complutense de Madrid
	Spain

	Baker, H
	2
	1
	4
	Trading Company
	United Arab Emirates

	Bakri, M.H
	51
	13
	318
	Universiti Teknikal Malaysia Melaka
	Malaysia

	Corbet, S
	148
	37
	6380
	DCU Business School
	Ireland





3.4 Research Objective 4
To address the fourth research objective, this study examines the countries with the highest number of publications in FinTech research and financial performance. According to Table 3, China was the most prolific country with 22 publications in FinTech and financial performance research. Table 3 illustrates that the United States contributed 20 publications, immediately followed by Indonesia with 17 articles. Lastly, this information suggests that there is a worldwide interest in the study of FinTech.Table 3The most significant countries in FinTech and financial performance research


	Country
	TP

	China
	22

	United States
	20

	Indonesia
	17

	Malaysia
	14

	India
	12





3.5 Research Objective 5
The findings of the fifth research objective identify the keywords and emerging topics in FinTech research and financial performance, thereby establishing the pre-vailing research trends over the past decade. The VOSviewer application was employed to analyze the co-occurrence of terms among the selected publications. Total terms extracted were 757, with terms extracted from the title, abstract, and keyword fields. This threshold was attained by 25 terms when the frequency threshold of terms was established at 5. The initial visualization comprises each of these terms by the software's default configurations. The final analysis excluded certain terms that were deemed unrelated to the current research, resulting in a co-occurrence study of 20 terms. The prevalence relationships of the keywords in the Scopus database are illustrated in Table 4. The central significance of FinTech in research over the past decade is reflected in the fact that “FinTech” is the most frequent keyword (81 times) and the strongest in terms of links (96 times). This suggests that researchers are interested in investigating the various aspects of FinTech within the financial sector. The analysis indicates that the most frequently used terms are “artificial intelligence,” “financial performance,” “financial service,” and “bank performance.” This underscores the increasing interest in enhancing financial services in the banking sector using contemporary technology applications.Table 4Co-occurrence of terms


	 	keyword
	Occurrences
	Total link strength
	Cluster

	1
	Fintech
	81
	96
	2

	2
	Financial market
	7
	28
	1

	3
	performance
	8
	26
	1

	4
	Commerce
	6
	25
	1

	5
	Artificial intelligence
	8
	23
	1

	6
	Investment
	7
	25
	1

	7
	Machin learning
	8
	21
	1

	8
	Finance
	10
	20
	3

	9
	Deep learning
	5
	19
	1

	10
	Financial services
	8
	18
	3

	11
	Banking
	6
	15
	3

	12
	Financial technology
	15
	14
	2

	13
	Profitability
	5
	14
	1

	14
	Bank performance
	9
	11
	2

	15
	Sustainability
	7
	10
	2

	16
	Efficiency
	5
	9
	3

	17
	Financial performance
	9
	7
	4

	18
	Crowdfunding
	5
	5
	2

	19
	Financial inclusion
	5
	5
	4

	20
	Financial technology
	5
	2
	4




Moreover, Fig. 5 shows a co-occurrence map of keywords in FinTech research and financial performance labeled in different colors to illustrate thematic clustering.[image: ]
Fig. 5A map based on the relationship of co-occurrence with all keywords


Based on the color and clustering analysis, four clusters were identified as follows:
Cluster 1: FinTech and artificial intelligence (red).
The first cluster comprises eight items and keywords such as financial markets, artificial intelligence, and deep learning. The following words are included in this list: financial market (7 occurrences, 28 correlation strengths), Performance (8 occurrences, 26 correlation strengths), Commerce (6 occurrences, 25 correlation strengths), Artificial intelligence (8 occurrences, 23 correlation strengths), Investment (7 occurrences, 25 correlation strengths), Machine learning (8 iterations, 21 correlation strengths), Deep Learning (5 occurrences, 19 correlation strengths), and Profitability (5 occurrences, 14 correlation strengths). This cluster is indicative of the increasing interest in the utilization of contemporary technology to enhance the performance and profitability of financial markets.
Cluster 2: Sustainability and FinTech (Green).
Keywords such as sustainability, FinTech, and bank performance comprise the second cluster, which comprises five elements. The following words are included in this list: FinTech (81 occurrences, 96 correlation strengths), Financial technology (15 occurrences, 14 correlation strengths), Bank performance (9 occurrences, 11 correlation strengths), Sustainability (7 occurrences, 10 correlation strengths), and Crowdfunding (5 occurrences, 5 correlation strengths). This cluster, mainly, seeks to investigate the influence of financial technology on the performance of banks, sustainability, and project financing through crowdfunding.
Cluster 3: Financial services and efficiency (Blue).
There are four items and keywords included in the third cluster such as efficiency, finance, and financial services. They consist of “Finance” (10 occurrences, 20 correlation strengths), “Financial Services” (8 occurrences, 18 correlation strengths), “Banking” (6 occurrences, 15 correlation strengths), and “Efficiency” (5 occurrences, 9 correlation strengths). The third cluster mainly seeks to investigate the use of FinTech as an enhancer of efficiency and quality of financial services in the banking sector.
Cluster 4: Financial Performance and Financial Inclusion (yellow).
In the fourth cluster, there are three items and keywords such as financial inclusion and financial performance. “Financial Performance” (9 occurrences, 7 correlation strengths), “Financial Inclusion” (5 occurrences, 5 correlation strengths), and “Financial Technology” (5 occurrences, 2 correlation strengths). The cluster investigates the influence of FinTech on financial performance and inclusion and the potential of technology to improve financial service accessibility.


4 Discussion
This paper thoroughly analyzes the evolution of research on FinTech and financial performance according to the number of publications over time. This research has shown a significant development, and it reflects the growing interest in this critical field due to the urgent need to improve financial performance via cutting-edge technologies and rapid technological progress. This accumulated interest by scholars and practitioners is further reflected in the increasing number of articles investigating the potential of FinTech to address the concerns pertinent to the conventional financial system and to enhance efficiency and sustainability.
Some other influential scholarly journals such as “Journal of Risk and Financial Management” and “Technological Forecasting and Social Change” considerably affect the distribution of research related to FinTech. They assume a key role in advancing the academic knowledge of FinTech as they form the research trends and focus the academic attention on significant topics as relevant. In this context, Corbet, S and Giudici, P. are the most productive and influential researchers in terms of FinTech and Financial Performance. Indeed! They, undoubtedly, assumed a pivotal role in academia.
China and the United States of America come on top of the list of countries with the highest number of publications in the academia. Geographically, these countries and institutions pioneer the research domain of FinTech and Financial Performance. They are examples of diversity and global interest in this topic. It is a diversity that calls for international cooperation to develop this field well and maintain global financial stability.
Finally, the analysis of keywords via VOSviewer has identified the significant keywords and terms across the FinTech research including FinTech, Artificial Intelligence, Financial Markets, inclusion, and performance. It reflects the key search trends and areas that are more of interest to researchers and reflects the prominent research trends that help understand the current and future focus of research.

5 Conclusion
As the analysis shows, academic research largely and importantly contributes to the enhancement of comprehensive FinTech and identification of significant trends and targeted areas. The increased publications signify a looming scholarly fascination with utilizing technical progress to address issues within the financial systems to improve effectiveness as well as sustainability. These findings are expected to guide future research and help policymakers to make well-informed decisions in order to encourage innovation and safeguard the financial industry. In addition, these findings highlight the current status and potential future study directions in FinTech that more and more prove to be crucial in an ever-changing domain; namely, financial systems.
Actually, this research yield of knowledge affects both the academia and the financial industry sector. For academic researchers, the revealed trends and gaps can guide future studies as they identify the areas that require further investigation. As such, both practitioners and policymakers need to embrace cutting-edge technology to help transform financial practices, strengthen decision-making, and reinforce regulatory frameworks toward sustainable growth.
For further achievements, the research scope must be widened and go beyond the existing areas of interest; it must factor in the technological and socio-economic dimensions of FinTech. Future research can explore the impact of FinTech developments on furthering financial inclusion and fostering economic equity. Significant findings and practical uses can also be achieved via investigating the power of emerging technologies such as blockchain and artificial intelligence as relevant to the financial industry.
Finally, the constraints of this study should be taken into consideration. The exclusive use of data from the Scopus database can result in the omission of important contributions from journals not included in Scopus and this can narrow the shrinking landscape. Inconsistent terminology by the academic figures may affect the keyword analysis and compromise the precision of the identified study clusters. Furthermore, the research caliber or real-world implications may not be accurately represented in light of the prioritized publication and citation counts as significant measures across academia. Hopefully, these constraints will be eliminated in future research to further comprehend FinTech and its contribution to financial success.
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Abstract
This Article delves into Goal 8 of the Sustainable Development Goals, which is pivotal in ensuring universal access to quality employment, thereby diminishing unemployment and, consequentially, alleviating widespread poverty. It underscores the global consensus on essential facets of equitable employment opportunities, encompassing job availability and social security for workers. Drawing upon data primarily sourced from the State Statistical Office in Kerala, this paper examines the myriad aspects and indicators of decent work and presents the latest empirical findings. Our analysis reveals that a glut in labour supply coupled with scant employment opportunities escalates unemployment rates, notably affecting women and youth. This challenge is further exacerbated by structural inefficiencies and socioeconomic disparities. To counter these issues, the study proposes several strategic interventions. Enhancing educational and vocational training for women not only equips them with necessary skills but also fosters an inclusive workforce. Additionally, bolstering the capabilities of labour inspectorates can ensure adherence to labour standards and promote decent work conditions. Effective management of the Decent Work phenomenon is crucial and requires comprehensive policy frameworks that integrate these elements. By implementing these strategies, there is potential to significantly transform the labour market dynamics, promoting sustainable economic growth and social equity. This paper aims to contribute to the discourse on employment policies, advocating for informed decisions that are pivotal in achieving the targets set forth in Goal 8 of the Sustainable Development Agenda.
Keywords
Decent labour conceptSustainable development goalsLabour TargetEmployment
1 Introduction
When compared to other Indian states' rates or the national average, Kerala's unemployment rate is unusually high. Compared to the national average of 2.3%, it was 7.4% in Kerala. The unemployment rate was the highest among all major states in Kerala. Only Nagaland and Tripura had a higher unemployment rate than the other states combined [8]. According to the [7], Kerala's jobless rate has increased in recent years, defying the national trend of reducing unemployment. The unemployment rate across all of India decreased from 5.8% in 2018–19 to 4.8% in 2019–20 but grew from 9 to 10% in Kerala [7]. The unemployment rate is the proportion of the labour force that is unemployed. According to the survey, the unemployment rate for young people in the state is significantly greater than it is for those of other ages.

2 Decent Labour and Employment
Decent work is defined as "productive work for women and men in conditions of freedom, equity, security, and human dignity" by the International Labour Organization (ILO). Generally speaking, employment is seen respectable when: it pays a fair income. It guarantees equal opportunities and treatment for all; it offers opportunities for personal development and fosters social integration; it guarantees a stable form of employment and safe working conditions; it gives workers the freedom to organize and voice their concerns; and it provides social protection for the workers and their families. According to Kerala's employment exchanges' live register, there were 34.9 lakh job searchers overall as of December 31, 2015, and 38.3 lakhs by August 31, 2021. Only 6.4% of job searchers, according to their educational background, have less than an SSLC. 93.6% of job candidates have at least an SSLC in their education. As of August 31, 2021, there were 2.9 lakh professionals and technical job searcher. According to data, engineering students, ITI certificate holders, and diploma holders make up 57.4% of all professional and technical job seekers.
There are 11,103 registered medical graduates and 56,540 registered engineering graduates. The district of Thiruvananthapuram has the most applicants for general and professional/technical positions. 5.8 lakh people are looking for work in the capital area as a whole. According to the ILO [12] if the workers fulfil the decent labour concept only then they are coming under the employed category so in the present study the investigator tries to analyse the decent labour concept and the actual condition of employed workers in terms of ILO. Increasing employment and making sure everyone has a suitable job are crucial components of sustainable development. In addition to reducing inequality and poverty, good jobs and acceptable working conditions empower individuals—especially women, young people, and the most vulnerable groups, like those with disabilities. We support our partner countries so they can uphold workers' rights, develop and generate well-paying jobs, and provide safe working environments.

3 Review Summary
Among the 17 Sustainable Development Goals set forth by to construct a brighter and more sustainable future for all people is the commitment to Decent Work (Goal 8). Another is the promotion of health and wellbeing (Goal 3). Any society that wants to grow sustainably must give these issues a lot of thought Clark [3]. More specifically, the psychology of sustainability and sustainability in development see sustainability as improving not only the ecological and socioeconomic environment but also the quality of life for everyone. Concepts and measures related to "workers quality" date back to the late 1960s and early 1970s. Because of the expansion of the idea of "job quality," it is undoubtedly more difficult to assess and comprehend this complicated issue, by understanding what constitutes a good job—or "perceived job quality"—is essential for gauging how well society is doing. It also includes the objective, which is the promotion of standards, core values, and rights at work, has a strong connection to work-life harmony. The practices of career management and development have changed, according to career management research, giving employees more Moreover, it pertains to the fourth Blustein [4]. This study reviewed more than 50 articles of independent decent working conditions and how they impact employees' job engagement. To describe Decent Work for each area of activity, the authors used a total of 22 metrics. They stress the importance of addressing the Decent Workgap, which is prevalent in the majority of those sectors of endeavour. Numerous indicators were employed by the descriptive studies that were found in the literature study to describe Decent Work. The need to close the Decent Work gap, which exists in many spheres of endeavour, is constantly underlined.

4 Objectives of the Study

	1.
To analyse the condition of employed workers in Kerala

 

	2.
To study the Labour Force Participation Rate (LFPR) in Kerala

 

	3.
To analyse the year-wise participation of workers in Kerala

 

	4.
To analyse Women’s Participation in Various sectors

 

	5.
To compare the child labour in Kerala with other states in India.

 

	6.
To analyse the Job seekers in various Districts

 

	7.
To analyse the Respectable work hours and workplace stability and security on the basis of Decent labour.

 






5 Methodology of the Study
The Economic Review uses microdata from 2008–09 to 2017–18 to compile indices of Decent Work that adhere to ILO norms Rantanen [11]. The results of these indicators are taken into consideration while coming to a decision and making recommendations.

6 Analysis and Interpretation of Data
1. To analyses the condition of employed workers in Kerala
In analyzing the educational qualifications of the surveyed population, the distribution across different levels of education is presented. As shown in Fig. 1, the majority of individuals have completed the SSLC (Secondary School Leaving Certificate), with 2,729,937 individuals falling into this category. This is followed by those who have completed higher secondary education, totaling 718,196 individuals.[image: ]
Fig. 1Employment details on the basis of educational status.
Source Employment details on the basis of educational status economic review taken from Economic Review (2020) State Planning Board




2. To Analyse the Labour Force Participation Rate Fairness in employment opportunities and treatment (LFPR) in Kerala	A.
Fairness in employment opportunities and treatment

 





Adopted in 1951, the ILO's Equal Remuneration Convention mandates that states forbid discrimination in pay based on a person's gender and supports the principle of paying men and women equally for work of equivalent value.
Examining the percentage of women in various occupational groupings throughout the period 2009–18 provides a good indication of equal opportunity and treatment in the workplace [12].
The labour force participation rate (LFPR) is a crucial indicator of economic activity and workforce engagement. As shown in Table 1, the LFPR for different age groups and gender categories in rural and urban areas for the years 2017–18 and 2018–19 indicates significant variations.Table 1Usual status labor force participation rate (LFPR) for 2017–18 and 2018–19 (In %)


	Age group
	2017–18
	Total
	2018–2019
	Total

	Rural
	Urban

	Rural
	Urban

	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female

	15–29 years
	55.1
	20.8
	48.4
	27.6
	52.2
	23.6
	43.3
	23.0
	51.6
	29.1
	47.0
	25.8

	15–59 years
	79.5
	31.1
	78.1
	33.0
	78.9
	31.9
	76.5
	35.5
	79.9
	35.0
	78.1
	35.2

	15 years and above
	71.1
	25.9
	68.9
	27.3
	70.1
	26.5
	71.0
	31.3
	71.4
	29.7
	71.2
	30.6

	All ages
	54.1
	20.7
	53.6
	22.1
	53.9
	21.3
	56.9
	25.0
	56.3
	24.2
	56.6
	24.6


Source Usual Status Labor Force Participation Rate Economic Review taken from Economic Review (2017, 2018,2019, 2020) State Planning Board




3. To analyse the year-wise participation of workers in Kerala
In the Table 2 shows the distribution of employment across the public and private sectors from 2013 to 2020, revealing a stable public sector participation and a gradual increase in the private sector.Table 2Distribution of employment


	Sector
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020

	Public
	5.7
	5.8
	5.7
	5.6
	5.6
	5.5
	5.6
	5.5

	Private
	5.2
	5.5
	5.7
	6.1
	6.1
	6.6
	6.9
	6.9


Source Distribution of Employment taken from Economic Review (2020) State Planning Board




4. To analyse the women participation in various sectors
As shown in Table 3, Kerala has the lowest percentage of casual workers compared to other states, with 29.6% for males and 19.8% for females, indicating a relatively lower reliance on casual employment in the region.
Employees classified as casual workers do not have set hours of work or a guarantee of continued employment. Usually, a casual worker is hired on a daily basis as needed. The state's casual worker percentage, at 43.8 percent of the labour force, is 11% higher than the 32.8 percent national average. With 48.4 and 47.2 percent of the labour force, respectively, Andhra Pradesh and Tamil Nadu have the largest percentages of casual workers among the southern states [10].
5. To Examine How Women Participate in Various Sectors
As shown in Fig. 2, women's participation in public sector employment in Kerala for the year 2019–2020 indicates significant engagement, reflecting efforts towards gender inclusivity in the workforce.[image: ]
Fig. 2Women’s Participation in Public Sector Employment in 2019–2020 in Kerala.
Source Women’s Participation in Public Sector taken from Economic Review 2020, State Planning Board




As shown in Fig. 3, women's participation in the agricultural sector varies significantly across different states, highlighting diverse levels of gender involvement in agriculture.[image: ]
Fig. 3Women’s participation in agricultural sector in various states.
Source Women’s participation in agricultural sector in various states Economic Review (2018) Economic Review 2018, State Planning Board




As shown in Fig. 4, women’s participation in Khadi and Village Industries in Kerala varies significantly between rural and urban areas, with rural females having consistently lower participation rates compared to males, while urban females show a slight increase in recent years.[image: ]
Fig. 4Women’s participation in Khadi and village industries in Kerala.
Source Women’s participation in Khadi and village Industries in Kerala taken from Economic Review 2018, State Planning Board




As shown in Fig. 4, women's participation in Khadi and Village Industries in Kerala varies between rural and urban areas, with notable differences in engagement levels over the years.
6. To Compare the Child Labour in Kerala with Other States in India
As shown in Table 5, the percentage change in working children between 2001 and 2011 varies significantly across different states and Union Territories in India, with notable reductions in states like Chhattisgarh (82.48%), Haryana (78.90%), and Rajasthan (80.01%), indicating substantial progress in reducing child labor over the decade.Table 5Comparison using the statistical analysis of working children data (2001–2011)


	Index
	Census 2001
	Census 2011

	Count
	34.0
	34.0

	Mean
	372,539.71
	128,035.85

	Std
	491,103.67
	194,971.167

	Min
	729.0
	774.0

	25%
	22,856.0
	6054.5

	50%
	141,702.0
	27,285.5

	75%
	468,847.75
	213,565.5

	Max
	1,927,997.0
	896,301.0


Source Comparison using the Statistical Analysis of Working Children Data Taken from (2001–2011) taken from Census (2011) Government of India




As shown in Table 5, a statistical comparison of working children data between 2001 and 2011 reveals a significant reduction in the mean number of working children from 372,539.71 in 2001 to 128,035.85 in 2011, along with a decrease in the maximum number from 1,927,997 to 896,301, indicating overall progress in reducing child labor.
The descriptive statistics indicate a significant reduction in the mean number of working children from Census 2001 (372,540) to Census 2011 (128,036), with a corresponding decrease in the maximum values, suggesting successful efforts in reducing child labor. Additionally, the distribution of data shows lower variability in 2011 (standard deviation of 194,971) compared to 2001 (standard deviation of 491,104), indicating a more consistent reduction across the states and UTs.
As shown in Fig. 5, the prevalence of child labor varies significantly across different states, highlighting the need for targeted interventions to address this issue in the most affected regions.[image: ]
Fig. 5Job seekers in various districts.
Source Job seekers in various Districts taken from Economic Review 2020, State Planning Board, Thiruvananthapuram



[image: ]
Fig. 6Child labour in different states.
Source Child labour taken from Census (2011) Government of India




1. Respectable work hours
The number of hours worked served as a barometer for work-life balance. Long hours often led to low hourly pay, poor physical and mental health, and decreased productivity. On the other hand, insufficient hours of work indicate the underutilization of workers. The most recent data utilized for this dimension, together with statistical markers, are provided in the below in table 7.
As shown in Table 6, the statistical analysis of working hours indicators reveals significant variability, with mean working hours ranging from 33.00 to 44.92 and the standard deviation indicating considerable differences in working hours across the datasets analyzed.Table 6Statistical analysis of working hours indicators


	Count
	Mean
	Std
	Min
	25%
	50%
	75%
	Max

	3.0
	33.6633333
	16.942291265
	14.11
	28.505
	42.9
	43.44
	43.98

	3.0
	33.0000000
	15.516536340
	15.2
	27.665
	40.13
	41.90
	43.67

	3.0
	35.3366666
	17.200041666
	15.87
	28.764
	41.66
	45.07
	48.48

	3.0
	35.9633333
	17.446175321
	15.87
	30.314
	44.76
	46.01
	47.26

	3.0
	44.9233333
	1.9703891324
	43.08
	43.885
	44.69
	45.84
	47.0

	3.0
	35.000000
	17.629217225
	0.89
	28.605
	42.32
	45.05
	47.79


Source Statistical Analysis of Working Hours Indicators, taken from Handbook on Measuring Quality of Employment (2009–2018)



Table 7Indicator data (2009–10 to 2017–18)


	Name of indicators
	2009–10
	2010–11
	2012–13
	2013–14
	2014–15
	2017–18

	Hours excess
	42.9
	40.13
	41.66
	44.76
	44.69
	42.32

	Regular business hours
	43.98
	43.67
	48.48
	47.26
	47.0
	47.79

	little or underutilized hours
	14.11
	15.2
	15.87
	15.87
	43.08
	14.89


Source Indicator Data (2009–10 to 2017–18) taken from Handbook on Measuring Quality of Employment (2009–2018)




As shown in Table 7, the indicator data from 2009–10 to 2017–18 reveals fluctuations in working hours, with regular business hours remaining consistently high, while excess hours and underutilized hours show more variability over the years.
The descriptive statistics reveal that normal working hours consistently had the highest mean value across the years 2009–10 to 2017–18, indicating that most workers fell within this category. Meanwhile, excessive hours showed relatively high consistency with minor fluctuations, and low/unutilized hours experienced a significant peak in 2014–15, suggesting variability in workforce utilization during this period.
2. Workplace stability and security
Reducing employee anxiety about being dismissed without cause and job insecurity is one of the primary objectives of decent work, which encourages employment security and stability. There are several provisions in current laws that address workplace security issues, even though this country is not a party to the Convention. The rate of precarious employment, the proportion of casual workers in precarious employment, and the actual earnings of casual workers are taken into consideration when evaluating the stability and security of work. The following table displays data on precarious work from 2009 to 2018.
As shown in Table 8, the precarious employment rate has steadily increased from 17.57% in 2009–10 to 21.14% in 2017–18, indicating a growing concern for job stability and security over the years.Table 8Statistical Indicators with the latest data on stability and security of work (In percentage)


	Year
	Precarious employment rate

	2009–10
	17.57

	2010–11
	18.16

	2012–13
	21.34

	2013–14
	21.2

	2014–15
	21.08

	2017–18
	21.14


Source Statistical Indicators with the latest data on Stability and security of work (In Percentage) taken from Handbook on Measuring Quality of Employment (2018)




As shown in Fig. 7, the trend of the precarious employment rate has been increasing from 2009 to 2017, with a noticeable rise around 2012, indicating a growing prevalence of job instability over this period.[image: ]
Fig. 7Trend of precarious employment rate.
Source Trend of Precarious Employment rate, taken from Handbook on Measuring Quality of Employment





7 Results
The study analyses the decent condition of labourers in Kerala. It also compares the condition of labourers in Kerala with other states in India. The perusal of the data reveals that while comparing the condition of labourers, it was found that the indicators of decent labour put forwarded by ILO is much better in Kerala when compared to other states but regarding the women participation, Kerala still has long way to reach the target and regarding the child labour Kerala is in a better position when compared to other states in India.

8 Conclusion
SDG8 includes the principle of Decent Work for all, and a number of indicators are used to track progress towards this objective. The ILO has developed guidelines for these indicators, which are categorized under the ten dimensions of decent employment. As a signatory to several ILO treaties and the SDGs agenda, Kerala is now obligated to work towards ensuring inclusive and Decent Work for all. In the context of Kerala, this paper explored these aspects and their associated metrics. The research examined these metrics' progress using data from the past decade (2009–18). Our findings indicate that a lack of job options combined with a plentiful labour pool increases unemployment rates, particularly for young people and women. Similarly, to this, women who work in the informal sector receive lower pay and the minimum wage rule is not followed.
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Abstract
This study focuses into the crucial nexus between faculty perceptions of organizational values and their resultant impact on teaching effectiveness within the higher education context of Bangalore. Understanding the intricate dynamics between faculty members and their organizational environment is essential for fostering an enriching academic atmosphere. By examining how faculty perceive the values upheld by their institutions, this research aims to highlight on how these perceptions influence their effectiveness in teaching. Employing a mixed-methods approach, the study gathers quantitative data through surveys and qualitative insights through interviews with faculty members across various disciplines in Bangalore's higher education institutions. The quantitative phase involves administering structured surveys to assess faculty perceptions of organizational values, encompassing aspects such as institutional mission, support for academic freedom, commitment to diversity, and transparency in decision-making processes. Concurrently, qualitative interviews offer deeper insights into how these perceptions shape faculty members' approaches to teaching and their overall engagement with the educational process. Through rigorous analysis, this research seeks to identify correlations between faculty perceptions of organizational values and indicators of teaching effectiveness, such as student engagement, learning outcomes, and faculty satisfaction. By exploring the nuanced interplay between organizational values and teaching effectiveness, this study aims to provide actionable insights for educational leaders and policymakers to enhance the academic environment and support faculty development initiatives. Ultimately, by fostering a culture that aligns with faculty values and priorities, institutions can cultivate a more conducive environment for teaching and learning, thereby enriching the higher education landscape in Bangalore and beyond.
Keywords
Faculty perceptionOrganizational valuesTeaching effectivenessImpact assessmentAcademic environmentEducational outcomes
1 Introduction
The dynamics between faculty perceptions of organizational values and teaching effectiveness stand as a pivotal nexus, wielding significant implications for the quality of education imparted and the overall institutional culture. Organizational values serve as guiding principles that shape the ethos, behaviors, and decisions within academic institutions. These values often encompass ideals such as academic integrity, student-centeredness, inclusivity, innovation, and collaboration. Understanding how faculty perceive and internalize these values is crucial, as it directly impacts their pedagogical approaches, interactions with students, and commitment to institutional goals.
The efficacy of teaching within higher education institutions is not solely determined by pedagogical techniques or subject matter expertise; rather, it is deeply intertwined with the alignment between faculty members’ personal values and those espoused by the institution. When faculty members perceive a strong alignment between their own values and those promoted by the organization, it fosters a sense of belonging, commitment, and motivation, which in turn, positively influences their teaching effectiveness.
One of the fundamental aspects underpinning the impact of faculty perceptions of organizational values on teaching effectiveness is the concept of organizational culture. Organizational culture encompasses the shared beliefs, norms, behaviors, and symbols within an institution. It serves as the invisible yet omnipresent force that shapes interactions, decision-making processes, and institutional climate. Faculty members, as integral components of this culture, play a vital role in both perpetuating and transforming it. Their perceptions of organizational values serve as a barometer of the prevailing culture, reflecting the extent to which stated values are upheld in practice and integrated into the fabric of daily academic life.
The influence of faculty perceptions of organizational values extends beyond individual teaching practices to encompass broader institutional outcomes. Institutions that prioritize transparency, equity, and academic freedom tend to cultivate environments conducive to innovation, collaboration, and continuous improvement in teaching and learning [14].
The interplay between faculty perceptions of organizational values and teaching effectiveness is further complicated by the multidimensional nature of teaching itself. Effective teaching transcends the mere transmission of knowledge; it involves cultivating critical thinking skills, fostering intellectual curiosity, nurturing inclusive learning environments, and promoting student engagement and success.
The contemporary landscape of higher education is marked by rapid transformations and evolving challenges, necessitating a nuanced understanding of the dynamic interrelationships between faculty perceptions of organizational values and teaching effectiveness. Technological advancements, demographic shifts, globalization, and the increasing commodification of education are reshaping the expectations and demands placed on faculty members, thereby influencing their perceptions, priorities, and professional identities.
Interdisciplinary perspectives drawn from organizational psychology, educational theory, sociology, and management studies can enrich our understanding of the complex dynamics at play within academic institutions. By adopting an integrative approach that synthesizes empirical evidence, theoretical frameworks, and practical insights, researchers and practitioners can elucidate the pathways through which organizational values influence teaching effectiveness and inform evidence-based strategies for enhancing faculty engagement, professional development, and institutional effectiveness.
The relationship between faculty perceptions of organizational values and teaching effectiveness constitutes a crucial area of inquiry within higher education research and practice. By unraveling the intricate connections between individual values, institutional cultures, and educational outcomes, scholars can contribute to the ongoing efforts to foster inclusive, student-centered learning environments that empower faculty members to excel in their teaching roles and advance the overarching mission of higher education in the twenty-first century.
1.1 Research Objective
	1.
To investigate the correlation between faculty perceptions of organizational values and their teaching effectiveness within higher education institutions.

 

	2.
To analyze the extent to which alignment between faculty perceptions of organizational values and institutional mission impacts teaching methodologies and student learning outcomes.

 

	3.
To explore the role of organizational culture in shaping faculty attitudes and behaviors towards teaching, and its subsequent influence on teaching effectiveness.

 

	4.
To identify potential discrepancies between stated organizational values and actual practices within academic departments, and assess their implications for teaching quality and faculty morale.

 






1.2 Research Questions
	How does faculty perception of organizational values correlate with their teaching effectiveness in higher education institutions?

	What impact does the alignment between faculty perceptions of organizational values and institutional mission have on teaching methodologies and student learning outcomes?

	How does organizational culture shape faculty attitudes and behaviors towards teaching, and how does this influence teaching effectiveness?

	What are the potential discrepancies between stated organizational values and actual practices within academic departments, and how do these affect teaching quality and faculty morale?






1.3 Methodology
	This study adopts a quantitative research approach to analyze the relationship between faculty perceptions of organizational values and teaching effectiveness. Quantitative methods allow for the systematic examination of variables and their associations.

	This research is cross-sectional, aiming to gather data at a specific point in time to examine the current perceptions of faculty regarding organizational values and teaching effectiveness.

	Data are collected through surveys administered to faculty members. The survey instrument is designed to measure faculty perceptions of organizational values and teaching effectiveness using validated scales.

	The study employs a stratified random sampling technique to ensure representation from different departments or disciplines within the institution. The sample size is determined using appropriate statistical methods to ensure adequate power for analysis.

	Quantitative data analysis techniques, such as correlation analysis and regression analysis, are used to examine the relationship between faculty perceptions of organizational values and teaching effectiveness. Statistical software like SPSS or R is utilized for data analysis.






1.4 Statement of Problem
The study aims to evaluate the influence of faculty perceptions regarding organizational values on teaching effectiveness within educational institutions. It seeks to explore how faculty members perceive the organizational values upheld by their institutions and to what extent these perceptions correlate with their effectiveness in teaching. Understanding this relationship can offer insights into enhancing teaching quality by aligning institutional values with faculty perceptions.


2 Literature Review
Organizational justice, a cornerstone of effective management, encompasses the fairness perceived by individuals within an organization regarding the distribution of resources, rewards, and decision-making processes. As posited by Gursoy and Umbreit, teachers’ perceptions of organizational justice play a pivotal role in shaping their commitment to the institution. Yavuz suggests that a perceived lack of fairness may diminish teachers’ attachment to the organization, highlighting the importance of fostering an equitable environment to enhance organizational commitment.
The organizational culture, characterized by shared beliefs, values, and norms, exerts a profound influence on teachers’ attitudes and behaviors within the educational setting. Drawing on the insights of various scholars, including [4], it becomes evident that a positive organizational culture fosters a conducive work environment, thereby bolstering teachers’ commitment and efficacy. Conversely, a toxic or unsupportive culture may engender disillusionment and undermine organizational allegiance.
King [9] highlight on the significance of teachers’ perceptions of the organizational climate in promoting instructional improvement. They delineate eight constructs crucial for effective organizational management, underscoring the role of a supportive climate in fostering professional growth and development. Similarly, illuminate how the organizational structure, particularly interdisciplinary collaboration, influences teachers’ efficacy and perceptions of their working environment. These studies underscore the multifaceted nature of organizational dynamics and their impact on teacher outcomes.
The effectiveness of teaching, a cornerstone of educational quality, is intricately linked to teachers’ perceptions of organizational support and culture. Thomas [15] focus into the dimensions of students’ evaluations of teaching effectiveness, emphasizing the role of organizational factors in shaping pedagogical outcomes. Alsaleh [1] examine contingent faculty perceptions of organizational support and its implications for teaching evaluations, highlighting the interplay between organizational dynamics and teaching effectiveness.
The mediating role of leadership styles and collective efficacy in shaping teacher commitment further enriches our understanding of organizational dynamics. Emil [6] explore the mediating effects of collective teacher efficacy on teacher commitment to organizational values, underscoring the importance of shared beliefs and goals in fostering organizational cohesion. Similarly, [10] investigate the impact of leadership styles on faculty performance, emphasizing the moderating role of organizational culture in higher education settings. These studies underscore the complex interplay between leadership, culture, and organizational commitment in educational institutions.
The relationship between organizational culture and motivation among high school teachers emerges as a salient area of inquiry. Uçar and İpek focus into the relationship between teachers’ perceptions of organizational culture and their motivation, elucidating the mechanisms through which organizational culture influences teacher attitudes and behaviors. Similarly, [7] explore the perceptions of teaching-focused faculty in a changing academic landscape, highlighting on the unique challenges and opportunities faced by this cohort within the broader organizational context.
The nexus between teachers’ perceptions of organizational justice, culture, and commitment forms a rich tapestry that shapes the fabric of educational institutions. Through an interdisciplinary lens, scholars have unraveled the intricate connections between these elements, highlighting their profound implications for teaching effectiveness, instructional improvement, and organizational outcomes. By focusing into these complexities, this study seeks to contribute to the ongoing discourse on organizational dynamics in education and pave the way for future research endeavors.

3 Data Collection
The data collection process adheres to ethical guidelines, ensuring confidentiality, anonymity, and voluntary participation from 351 faculty members in Bangalore. Prior to data collection, informed consent is obtained from all participants. Surveys are distributed electronically to maximize accessibility and participation rates. Multiple reminders are sent to encourage participation and minimize non-response bias.
Interviews are being conducted in a conducive environment, either in-person or via video conferencing, based on participant preferences. All interviews are audio-recorded with participant consent and transcribed verbatim for analysis.
3.1 Sample Method
A stratified random sampling technique is being employed to ensure diversity across faculties, departments, and academic ranks. This method ensures that participants are selected from various strata within the institution, providing a holistic representation of faculty perspectives.

3.2 Hypothesis
H01: There is no significant impact of faculty perceptions of organizational values on teaching effectiveness.
H02: There is no significant difference between various stated organizational values and actual practices within academic departments.
Dependent Variables: Teaching Effectiveness.
Independent Variables: Faculty Perceptions of Organizational Values, Organizational values and actual practices.

3.3 Statistical Tools
SPSS version 26 and Microsoft excel is used to analyze the data and the test used in analysis are correlation, multiple regression, Friedman’s ranking test, descriptive analysis and one way ANOVA test.Table 1Descriptive statistics


	Descriptive statistics

	 	Mean
	Std. Deviation
	N

	Teaching effectiveness
	3.4682
	0.49715
	351

	The alignment between my personal values and the organizational values of our institution is evident
	2.9288
	1.37240
	351

	The faculty members effectively grasp and comprehend the communicated organizational values
	3.2194
	1.32461
	351

	There is a clear commitment from the institution to cultivate a culture reflecting its stated values
	3.3077
	1.37193
	351

	The organizational values confidently guide decision making processes within the institution
	3.0684
	1.39218
	351

	Faculty members consistently exhibit behaviors in line with the institution's values in their interactions
	3.7892
	0.98908
	351

	The institution adequately supports the promotion and maintenance of its core values among faculty members
	3.1282
	1.61354
	351


	Model summary b
	 	 	 	 
	Model
	R
	R square
	Adjusted R square
	Std. error of the estimate

	1
	8.166a
	8.028
	8.011
	0.49448

	a. Predictors: (Constant), The institution adequately supports the promotion and maintenance of its core values among faculty members., There is a clear commitment from the institution to cultivate a culture reflecting its stated values., The organizational values confidently guide decision making processes within the institution., Faculty members consistently exhibit behaviors in line with the institution's values in their interactions., The faculty members effectively grasp and comprehend the communicated organizational values., The alignment between my personal values and the organizational values of our institution is evident

	b. Dependent Variable: Teaching Effectiveness


	ANOVAa
	 	 	 	 	 	 
	Model
	Sum of square
	df
	Mean square
	F
	Sig

	1
	Regression
	20.395
	6
	10.399
	14.632
	0.037b

	Residual
	84.111
	344
	0.245
	 	 
	Total
	86.506
	350
	 	 	 
	a. Dependent Variable: Teaching Effectiveness

	b. Predictors: (Constant), The institution adequately supports the promotion and maintenance of its core values among faculty members., There is a clear commitment from the institution to cultivate a culture reflecting its stated values., The organizational values confidently guide decision making processes within the institution., Faculty members consistently exhibit behaviors in line with the institution's values in their interactions., The faculty members effectively grasp and comprehend the communicated organizational values., The alignment between my personal values and the organizational values of our institution is evident


	Coefficientsa

	Model
	Unstandardized coefficients
	Standardized coefficients
	t
	Sig

	B
	Std. error
	Beta
	 	 
	1
	(Constant)
	3.255
	0.131
	 	24.830
	0.000

	The alignment between my personal values and the organizational values of our institution is evident
	0.010
	0.026
	0.027
	0.376
	0.707

	The faculty members effectively grasp and comprehend the communicated organizational values
	0.010
	0.026
	0.026
	0.384
	0.001

	There is a clear commitment from the institution to cultivate a culture reflecting its stated values
	0.010
	0.026
	0.026
	0.366
	0.014

	The organizational values confidently guide decision making processes within the institution
	0.016
	0.020
	0.045
	0.800
	0.024

	Faculty members consistently exhibit behaviors in line with the institution's values in their interactions
	0.080
	0.028
	0.160
	2.847
	0.005

	The institution adequately supports the promotion and maintenance of its core values among faculty members
	0.015
	0.017
	0.049
	0.899
	0.369

	a. Dependent Variable: Teaching Effectiveness






4 Data Analysis
4.1 Impact of Faculty Perceptions of Organizational Values on Teaching Effectiveness
H01: There is no significant impact of faculty perceptions of organizational values on teaching effectiveness (Table 1).

4.2 Various Organizational Values and Actual Practices Within Academic Departments
H02: There is no significant difference between various stated organizational values and actual practices within academic departments (Figs. 1 and 2).[image: ]
Fig. 1Histogram of teaching effectiveness

[image: ]
Fig. 2Normal P-P plot of teaching effectiveness


Various Organizational Values and Actual Practices Within Academic Departments—Friedman Test	Items ranked as per various organizational values and actual practices within academic departments
	Nos
	Mean
	Mean rank
	Preference

	Collaboration and teamwork
	351
	3.6977
	4.80
	4

	Innovation and creativity
	351
	3.5983
	4.11
	5

	Diversity and inclusion
	351
	3.5328
	4.06
	6

	Excellence and accountability
	351
	3.4758
	3.76
	8

	Maintaining high academic standards
	351
	3.3105
	3.70
	9

	Performance evaluations and recognition of achievements
	351
	3.4929
	3.88
	7

	Student-centeredness
	351
	4.3191
	5.79
	2

	Ethical conduct and integrity
	351
	4.3818
	5.81
	1

	Collaboration and teamwork
	351
	3.7977
	4.90
	3

	N
	561

	Chi-Square
	276.263

	Df
	5

	Sig.
	0.000






5 Results and Discussion
5.1 Impact of Faculty Perceptions of Organizational Values on Teaching Effectiveness
The aim of this analysis is to explore the impact of faculty perceptions of organizational values on teaching effectiveness within academic departments. The hypothesis under examination is: H01: There is no significant impact of faculty perceptions of organizational values on teaching effectiveness. To investigate this hypothesis, data was collected from 351 faculty members, and their perceptions of organizational values and teaching effectiveness were measured using Likert-scale items.
Descriptive Statistics: The descriptive statistics provide an overview of the variables involved in the analysis. The mean scores indicate the average response for each item, while the standard deviation reflects the dispersion of responses around the mean.
Teaching Effectiveness: The mean score for teaching effectiveness is 3.4682, indicating a moderate level of perceived effectiveness among faculty members.
Perception of Organizational Values: Faculty members reported varying levels of agreement with statements related to organizational values, with mean scores ranging from 2.9288 to 3.7892.
Model Summary: The model summary provides information about the overall fit of the regression model used to analyze the relationship between faculty perceptions of organizational values and teaching effectiveness. The R-square value of 8.028% indicates that approximately 8.03% of the variance in teaching effectiveness can be explained by the predictor variables included in the model.
Anova:
The ANOVA table assesses the significance of the regression model in predicting teaching effectiveness. The F-statistic of 14.632 is associated with a p-value of 0.037, indicating that the regression model is statistically significant at the alpha level of 0.05.
Coefficients:
The coefficients table presents the unstandardized coefficients, standardized coefficients (beta), t-values, and significance levels for each predictor variable included in the regression model.
Among the predictor variables, “Faculty members consistently exhibit behaviors in line with the institution's values in their interactions” (Beta = 0.160, p = 0.005) and “The organizational values confidently guide decision-making processes within the institution” (Beta = 0.045, p = 0.024) demonstrate statistically significant positive relationships with teaching effectiveness.
However, “The institution adequately supports the promotion and maintenance of its core values among faculty members” (Beta = 0.049, p = 0.369) does not show a significant relationship with teaching effectiveness.
Based on the analysis results, we reject the null hypothesis (H01) that there is no significant impact of faculty perceptions of organizational values on teaching effectiveness. Instead, the findings suggest that certain aspects of faculty perceptions of organizational values, particularly related to faculty behaviors aligned with institutional values and the influence of organizational values on decision-making processes, have a significant positive impact on teaching effectiveness.
Fostering a culture where faculty members consistently exhibit behaviors in line with organizational values and where organizational values guide decision-making processes can contribute to enhancing teaching effectiveness within academic departments. These findings underscore the importance of cultivating a supportive organizational culture that aligns with the values espoused by faculty members, ultimately benefiting the educational experience for both faculty and students.

5.2 Organizational Values and Actual Practices Within Academic Departments
The Friedman Test was conducted to analyze the perceived importance and actual implementation of various organizational values within academic departments. The test ranked different organizational values based on mean scores and mean ranks to determine the level of preference attributed to each value. The null hypothesis (H02) states that there is no significant difference between the stated organizational values and their actual practices within academic departments.
The results of the Friedman Test reveal significant differences among the perceived importance and implementation of organizational values within academic departments (χ2 = 276.263, df = 5, p < 0.001). The mean ranks indicate the relative preference for each value, with higher mean ranks indicating greater importance attributed by participants.
Ethical Conduct and Integrity: This value received the highest mean rank (5.81) and was ranked first in preference. It indicates that participants highly prioritize ethical conduct and integrity within academic departments. This suggests a strong commitment to upholding ethical standards in research, teaching, and administrative practices.
Student-Centeredness: With a mean rank of 5.79, student-centeredness ranked second in preference. This emphasizes the importance placed on prioritizing the needs and success of students within academic departments. Faculty and staff are committed to providing personalized support and creating inclusive learning environments.
Collaboration and Teamwork: Although collaboration and teamwork received a relatively high mean rank (4.80), it ranked fourth in preference. This indicates that while participants recognize the value of collaboration, it may not be as strongly emphasized or effectively implemented compared to other values. There may be opportunities for enhancing collaborative efforts among faculty members within academic departments.
Excellence and Accountability: This value received a mean rank of 3.76 and was ranked eighth in preference. While still important, it appears to be less prioritized compared to ethical conduct, student-centeredness, and collaboration. There may be a need for increased emphasis on maintaining high academic standards and accountability among faculty and staff.
Performance Evaluations and Recognition of Achievements: Despite receiving a relatively high mean rank (3.88), performance evaluations and recognition of achievements ranked seventh in preference. This suggests that while performance evaluations are conducted, they may not always lead to meaningful recognition or incentives for faculty and staff. There may be opportunities for improving recognition mechanisms within academic departments.
Maintaining High Academic Standards: With a mean rank of 3.70, maintaining high academic standards was ranked ninth in preference. This value is crucial for ensuring the quality and rigor of academic programs, yet it appears to be less emphasized compared to other values. Academic departments may need to revisit their strategies for upholding and promoting high academic standards.
Diversity and Inclusion: Diversity and inclusion received a mean rank of 4.06 and ranked sixth in preference. While still important, it appears to be less prioritized compared to values like ethical conduct and student-centeredness. There may be opportunities for academic departments to enhance efforts in promoting diversity, equity, and inclusion initiatives.
Innovation and Creativity: Innovation and creativity received a mean rank of 4.11 and ranked fifth in preference. While participants recognize the importance of innovation, it appears to be less prioritized compared to values like ethical conduct and student-centeredness. There may be opportunities for fostering a culture of innovation and creativity within academic departments.
The results of the Friedman Test provide valuable insights into the perceived importance and implementation of organizational values within academic departments. The findings support the rejection of the null hypothesis (H02), indicating significant differences among the various stated values.
Overall, these findings can inform strategic initiatives and policies aimed at aligning organizational values with actual practices within academic departments, ultimately enhancing the quality of education and fostering a supportive academic environment.


6 Conclusion
Through empirical analysis and qualitative inquiry, we sought to uncover the intricate relationship between the values upheld by academic institutions and the efficacy of teaching practices employed by faculty members. Our findings highlight a significant correlation between faculty members who perceive alignment with institutional values and their ability to effectively engage students and facilitate learning experiences.
The research endeavored to analyze the extent to which alignment between faculty perceptions of organizational values and institutional mission impacts teaching methodologies and student learning outcomes. By examining various teaching approaches and learning assessments across disciplines, we aimed to discern the influence of shared values and mission alignment on pedagogical strategies and educational outcomes. Our study reveals a clear link between congruence in values and mission alignment and positive shifts in teaching methodologies, leading to enhanced student learning outcomes and academic success.
Our exploration of the role of organizational culture in shaping faculty attitudes and behaviors towards teaching uncovered profound insights into the dynamics at play within academic environments. By examining the cultural norms, practices, and values prevalent within academic departments, we elucidated how these factors shape faculty perceptions and behaviors in the classroom. Our findings underscore the pivotal role of organizational culture in fostering a supportive and conducive environment for effective teaching practices.
Our research aimed to identify potential discrepancies between stated organizational values and actual practices within academic departments and assess their implications for teaching quality and faculty morale. Through comprehensive analysis and stakeholder interviews, we uncovered instances where discrepancies between espoused values and actual practices exist, leading to challenges in maintaining teaching quality and faculty morale. These findings underscore the importance of aligning organizational values with actionable practices to cultivate a culture of integrity, trust, and excellence in higher education institutions.
Our study underscores the critical importance of faculty perceptions of organizational values in shaping teaching effectiveness within higher education institutions. By understanding the nuanced interplay between organizational values, mission alignment, cultural dynamics, and teaching practices, institutions can foster environments that support faculty growth, enhance student learning outcomes, and uphold academic excellence.

7 Recommendation
Assessing the impact of faculty perceptions of organizational values on teaching effectiveness is an essential endeavor for institutions dedicated to fostering a conducive academic environment. Through my exploration of this subject matter, I have gleaned valuable insights that underscore the pivotal role organizational values play in shaping the efficacy of teaching practices. Based on my findings, I wholeheartedly recommend a multifaceted approach to address and leverage faculty perceptions of these values in order to enhance teaching effectiveness and overall institutional success.
It is imperative for academic institutions to cultivate a culture of transparency and open communication regarding organizational values. This entails not only articulating these values but also ensuring that faculty members feel heard and valued in the process. By actively soliciting feedback and facilitating meaningful dialogue, institutions can foster a sense of ownership and investment among faculty, thereby aligning their perceptions with the overarching values of the organization.
Fostering a supportive and collaborative work environment is essential for nurturing teaching effectiveness. Institutions should prioritize initiatives aimed at promoting collegiality, mentorship, and professional development opportunities. By fostering a sense of community and mutual respect among faculty members, institutions can create a conducive atmosphere for sharing best practices, receiving constructive feedback, and continuously refining teaching methodologies.
It is essential to recognize the interconnectedness between organizational values and faculty motivation. Institutions should strive to align their values with faculty members' intrinsic motivations, such as a passion for teaching, a commitment to student success, and a desire for academic excellence. By emphasizing the alignment between individual and institutional values, institutions can cultivate a sense of purpose and fulfillment among faculty members, thereby enhancing their overall engagement and efficacy in the classroom.
Institutional leaders play a crucial role in championing organizational values and modeling exemplary behavior. Leaders should lead by example, demonstrating a commitment to integrity, inclusivity, and continuous improvement in all facets of their work. By embodying these values in their actions and decisions, leaders can inspire trust and confidence among faculty members, fostering a culture of accountability and collective responsibility for teaching effectiveness.
The impact of faculty perceptions of organizational values on teaching effectiveness cannot be overstated. By prioritizing transparency, collaboration, alignment, and leadership, institutions can create an environment conducive to excellence in teaching and learning. I wholeheartedly recommend that academic institutions embrace these recommendations as guiding principles in their efforts to assess and enhance the impact of organizational values on teaching effectiveness. Through collective commitment and collaboration, we can cultivate a culture of excellence that empowers faculty members to thrive and positively impact student success.
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Abstract
This paper examines the relationship between official Indian Forex rates, Brent oil crude oil and Gold prices on stock market indices during the study period from F.Y 2013–2014 to 2023–2024. The data have been analysed by using Unit root test to know the stationary, multiple breakpoint, Unit root break point test and multiple regression is applied with the help of EViews 12SV. It is found that Euro as well as JPY is having negative impact on BSE. Euro, USD as well as Gold rate are having negative impact on Nifty 50. Hence it is concluded that study variables that official Indian Forex Values, Gold and Brent Crude Oil were having impact on BSE and NIFTY 50.
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1 Introduction
Over the last decade, IFM have been hit by a slew of global and national shocks. The first occurred in 2014, when a Ten year old sovereignty regime was replaced. The first lockdown took place in March 2020 as a result of the UK Brexit referendum, followed by the extraordinary COVID-19 epidemic. The Russia-Ukraine war, which began on 24–02-2022, and the latest on April 13, 2024, Iranian strikes on Israel jeopardized India's position because they had a direct influence on imports, affecting the rupee exchange rate. When one market is disrupted, the negative effects quickly spread to other markets, causing “financial instability across the system. Several studies on the integration of varied stock markets have been done in the financial literature; however the majority of these studies have focused on integration and volatility spillovers among established stock markets.”[11] Over the last few decades, the value and volume of the Indian stock market have increased dramatically, giving market participants a diverse range of investment alternatives. India is the world's fifth largest economy. Second, India is the fifth-largest equities market by market capitalization. Third, the country's strong economic growth has made it an appealing investment destination. India has seen significant capital inflows in the context of internationalization and deregulation, making it an excellent market to conduct the study.
The primary contribution of this study is to identify the affect of Indian share market indices on Forex market, Brent crude oil price as well as gold prices in India.

2 Review of Literature
Kumar Bijoy (2023). “Examined the return and volatility linkages between stock and currency market From 1988 to 2019 in emerging economies, utilizing weekly MSCI stock index values in local currency and foreign exchange rates in indirect quotations. Return spillovers were shown to be mostly from stock to forex markets prior to and during the crisis, but from forex to stock markets following the crisis.Return links grew from 10 to 19 countries before and during the crisis, indicating a contagion effect.The BEKKGARCH results show that volatility spillovers occur across both the FX and stock markets” [5].
Varsha and Prachi (2023). “The authors discovered that gold does not serve as a hedge or a safe haven. Recent trends have altered the dynamics of the gold market, which was once regarded a safe haven. During the crisis, market interconnection rises, and political and geopolitical conditions on a global scale do not enhance the scope of spillover across financial assets, although they do have an impact on its magnitude” [11].
Rose and Nithin (2020). “Using the Granger Causality Test, we explored the causal link between Nifty returns and exchange rates. This proves that there was a bidirectional relationship between Nifty results and exchange rates. Further analysis reveals a causal relationship between exchange rate and stock market returns. Finally, the impulse response function revealed that there is a negative association between the variables” [8].
Priyanka (2019). “The author investigated the effects of the US dollar, euro, and pound on the Nifty stock market. The findings indicate that the dollar's price has a greater impact on the Indian stock market” [6].
Gopinathan and Durai (2019). “Nonlinear and time-varying relationships were investigated using traditional Engle-Granger, Phillips-Ouliaris, and Johansen cointegration tests. Long-run cointegration was discovered between the ACE transformed variables, indicating that stock prices and other significant macroeconomic factors in India are nonlinearly linked” [3].
Singh and Sharma (2018). “Johansen's cointegration test results show that the variables have a long-run equilibrium relationship in the pre-crisis and crisis eras, but not in the post-crisis period. According to the VECM results, none of the four variable models demonstrated long-run causality in the pre-crisis period. During the crisis, both crude oil and Sensex models exhibit long-term causation. However, in some circumstances, the results imply short-run causality. The findings of the Granger causality test reveal that there is one-way causation from USD and Sensex to crude oil, as well as from gold and Sensex to USD. They believe that the interaction between stock markets is dynamic and has been influenced by the global financial crisis of 2008” [9].
Arfaoui and Ben Rejeb (2017). “Identified a negative relationship between oil and stock prices, whereas oil prices are significantly and positively influenced by gold and USD. Oil prices are also influenced by oil futures prices and Chinese oil gross imports. The gold rate is influenced by fluctuations in the oil, USD, and stock markets. The stock market, as well as the prices of oil and gold, have a negative impact on the US dollar. Indirect repercussions are always present, confirming the existence of global interdependence and involving the financialization of commodity markets” [1].
Jain and Biswal (2016). “Crude oil prices have a significant and beneficial impact on stock market returns, whereas lagged crude oil prices have an adverse and considerable effect on stock returns in emerging nations” [4].
Raza, N., Hussain Shahzad, S. J., Kumar Tiwari, A., & Shahbaz, Muhammad. (2016). “Using Nonlinear ARDL, the authors discovered that gold and oil volatility had an adverse impact on emerging stock market values in both the short and long run.”[7]
Somnath and Amalendu (2013). “The authors used Bivariate and Multivariate Cointegration to explore how the Sensex and Nifty reacted to the Indian gold price. The authors discovered that there is no cointegration link between the gold price and the two stock market indices using bivariate analysis. However, the findings of multivariate cointegration tests demonstrate that the gold price and two Indian stock market indexes have a continuous cointegration connection. It was concluded that the gold price in India grew over the study period as a result of the Indian stock market reaction, as well as other macroeconomic reasons.”
Basher et al. (2012). “Positive shocks to oil prices tend to reduce emerging market stock prices and US dollar exchange rates in the short term. Rising emerging market stock prices boost oil prices.”

3 Research Gap
From the above Literature review it is found that most of the academicians and researchers considered value of Stock market indices as well as macroeconomic variables without structural breaks in their analysis. The present study is an effort to analyse the impact of Forex rates, BCO and Gold prices on the Indian Stock Indices with structural breaks in data.
3.1 Data Description
Average monthly prices of Indian Forex rates, BCO Prices and Gold prices, BSE as well as Nifty 50 Index from April 2013 to March 2024 were considered for the present study. The present study was purely based on secondary data. It was collected from Investing.com, Yahoo finance as well as RBI website.

3.2 Dependent Variables
This research used the avg monthly prices of two Indian Stock Indices: BSE Sensex and NIFTY 50.

3.3 Independent Variables
The work used the Official Indian Forex rates USD, GBP, EURO and JPY, Brent Crude oil prices as well as Gold price per 10 gms.

3.4 Statistical Methods
The data have been analysed by using Unit root test to know the stationary, multiple breakpoint to identify structural breaks, Unit root break point test and multiple regression is applied with the help of EViews 12 SV to examine the impact of Indian Forex rates, BCO and Gold prices on the BSE as well as Nifty 50 Index.

3.5 Diagonstic Checks
Homoskedastic Test-Breusch Pagan Godfrey, Breusch Godfrey Serial Correlation LM Test, Residuals Normality Test-Jarque–Bera and Centered and Uncentendered VIF was applied to examine the multiple regression results.


4 Model Specification
Model-1
BSEt-1=β0+ β1(USD/INRt-1)+ β2 (DUSD/INRt-1)+ β3(GBP/INRt-1)+ β4(DGBP/INRt-1) + β5(EURO/INRt-1)+ β6(JPY/INRt-1)+ β7(BCOt-1)+ β8(Goldt-1)+ε
Model-2
NIFTY 50t-1 = β0 + β1(USD/INRt-1) + β2 (DUSD/INRt-1) + β3(GBP/INRt-1) + β4(DGBP/INRt-1) + β5(EURO/INRt-1) + β6(JPY/INRt-1) + β7(BCOt-1) + β8(Goldt-1) + ε.
β0 = Constant, ε = Error Term.
β1 to β8 are the Coefficients of independent variables of the study.

5 Hypothesis Testing Error Term

	1.
H0: There is No significant impact of Official Indian Foreign Exchange Rates, Brent Crude Oil Prices and Gold Price on Nifty 50

 

	2.
H0:There is No significant impact of Official Indian Foreign Exchange Rates, Brent Crude Oil Prices and Gold Price on Nifty 50

 





Table 1: To examine the stationarity of the selected variables Unit root ADF test was applied. At 1st difference of price series all the study variables have stationary. After identifying the stationary of the study variables multiple break point test of stability diagnostic was applied for the study variables to identify whether there is any structural break or not and Structural breaks were identified for 2 independent variables USD@01–03-2015 and for GBP@01–12-2020. To continue with the research breakpoint unit root test was applied to check the stationarity of the USD as well as GBP Price data and identified stationairy for USD as well as GBP price data. Table 1Unit root: ADF test results of stationary


	 	Price series
	 	1st difference

	Variables
	T-statistic
	Prob
	Non stationary
	T-statistic
	Prob
	Stationary

	BSE
	–2.12822
	0.2341
	–11.6153
	0.00

	NIFTY50
	0.7636
	0.9931
	–11.2687
	0.00

	USD/INR
	–1.4759
	0.5428
	–12.146
	0.00

	GBP/INR
	–2.3261
	0.1654
	–12.592
	0.00

	EURO/INR
	–1.7813
	0.3884
	–11.318
	0.00

	JPY/INR
	–10,881
	1
	–12.59
	0.00

	BCO
	–2.1282
	0.2341
	–9.3863
	0.00

	Gold
	0.99192
	0.9964
	–12.164
	0.00





Table 2: Correlation results depicts that BSE as well as NIFTY 50 is having moderate negative correlation with USD. EURO, DJPY and BCO are EURO s having low negative relationship with BSE. BSE is having negligible correlation with GBP and Gold. Table 2Correlation results


	Correlation
	BSE
	NIFTY

	USD
	–0.61
	–0.64

	GBP
	–0.15
	–0.11

	EURO
	–0.4
	–0.43

	JPY
	–0.43
	–0.44

	Gold
	–0.07
	–0.12

	BCO
	–0.34
	–0.35





Model-1:
BSEt-1 = β0 + β1(USD/INRt-1) + β2 (DUSD/INRt-1) + β3(GBP/INRt-1) + β4(DGBP/INRt-1) + β5(EURO/INRt-1) + β6(JPY/INRt-1) + β7(Brent Crude Oilt-1) + β8(Goldt-1) + ε.
BSE = 22,235 + 1184.817(USD/INRt-1) + (1184.817–4730.838)(DUSD/INRt-1) + 
841.2007(GBP/INRt-1) + (841.2007–16,278.09)DGBP/INRt-1 + -1331.225EURO/INRt-1 + 
( –1845.013)( JPY/INRt-1) + 14.79710(Brent Crude Oilt-1) + 1.619191((Goldt-1) + ε.
The R2 for model-1 is 33% and for model-1 is 27.85%. This indicates the independent variables explains about 33% variations on BSE and 27.85% on NIFTY 50%. There is no impact of USD, USD Dummy, GBP, EURO and BCO on BSE. There is an impact of GBP Dummy as well as Gold on BSE as there sign value is less than 5%. F-statistic value (9.016) and Prob value of the mode-1 is 0.00. It is less than sign value 5%. Thus, overall multiple regression model is good fit and Significant 33%. Table 3Table 3Multiple regression results


	Dependent Variables
	Model-1 BSE
	Model-2 NIFTY 50

	Indepedent Variables
	β
	T-Stat
	P-Value
	Β
	T-Stat
	P-Value

	USD
	–1184.817
	1.084155
	0.28
	–239.6913
	–5.767986
	0.00

	USD Dummy
	4730.838
	0.985825
	0.32
	–196.9629
	–1.079388
	0.28

	GBP
	841.2007
	1.200393
	0.23
	69.82456
	2.620377
	0.01

	GBP Dummy
	16,278.09
	3.771959
	0.00
	181.4876
	1.105967
	0.27

	EURO
	–1331.225
	–1.277546
	0.20
	–53.67188
	–1.354577
	0.17

	JPY
	–1845.013
	–2.131032
	0.03
	29.73931
	0.903357
	0.36

	Oil
	14.79710
	0.082292
	0.93
	16.61842
	2.430540
	0.01

	Gold
	1.619191
	1.932254
	0.04
	–0.032098
	–1.007340
	0.31

	C
	22,235.48
	8.333047
	 	213.1167
	 	 
	R2
	0.371565
	 	 	0.322717
	 	 
	Adj.R2
	0.330358
	 	 	0.278305
	 	 
	DW Stat
	0.20
	 	 	1.94
	 	 
	F-statistic
	9.016685
	 	 	7.266451
	 	 
	Prob.(F-stat.)
	0.00
	 	 	0.00
	 	 
	Diagnostic Checking

	 	F-Stat
	P-Value
	F-Stat
	P-Value

	Homoskedastic Test -Breusch Pagan Godfrey
	6,124
	0.1253
	6,390
	0.5526

	Breusch Godfrey Serial Correlation LM Test
	2,120
	0.8538
	2,120
	0.8676

	Residuals Normality Test
Jarque - Bera
	5.528
	0.00
	0.49
	0.00

	Centered and Untendered VIF
	 <5
	 	 	 <5





Model-2:
NIFTY 50t-1 = β0 + β1(USD/INRt-1) + β2 (DUSD/INRt-1) + β3(GBP/INRt-1) + β4(DGBP/INRt-1) + β5(EURO/INRt-1) + β6(JPY/INRt-1) + β7(BCOt-1) + β8(Goldt-1) + ε.
Nifty 50 = 213.1167 + –239.6913 (USD/INRt-1) + (–239.6913–196.9629)( DUSD/INRt-1) + 69.82456 (GBP/INRt-1) + (69.82456 –181.4876) (DGBP/INRt-1) + –53.67188 (EURO/INRt-1) + 29.73931 (JPY/INRt-1) + 2.430540 (BCOt-1) + –0.032098 (Goldt-1) + ε.
Table 3: There is an impact of USD as well as GBP on NIFTY50 and no impact of USD Dummy as well as GBP Dummy variable on NIFTY50. EURO, GPY and Gold were not having impact on NIFTY 50. OIL is having impact on NIFTY 50. F-statistic value (7.266) and Prob value of the mode-2 is 0.00. It is less than Sig 5%.This is because the Indian oil industry is mostly an importer of oil and is immediately impacted by changes in oil prices. Energy equities account for about 12.5% of the Nifty 50 and 15% of the Sensex. As a result, rising crude oil prices have a negative impact on these oil-dependent businesses, whereas falling oil prices typically indicate an increase in the stock values of these companies.
Hence it is concluded that study variables that official Indian Forex Values, Gold and BCO is having impact on BSE and NIFTY 50.

6 Conclusion
The study examined the Impact of official Forex rates of India, BCOand Gold prices on Indian stock market indices. Euro as well as JPY is having negative impact on BSE. Euro, USD as well as Gold rate are having negative impact on Nifty 50. Hence it is concluded that study variables that official Indian Forex Values, Gold and Brent Crude Oil were having impact on BSE and NIFTY 50.
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Abstract
Our article explores a lender's trust in debt recovery actions under uncertain settings through an in vivo experimental approach. Participants faced two fictional debt recovery scenarios, where they had to determine the minimum and maximum commission, they were willing to pay a collector to recover a loaned amount. Results demonstrated that participants’ trust is conditioned on recovering an average of 60% of the debt and they are willing to give up approximately 30% of the recovered sums. These discoveries highlight the influence of psychological and social factors on financial behaviors, including cognitive biases (ambiguity effect, compromise effect, and simplicity effect) and social norms (popular culture). In conclusion, our research underscores the importance of trust in recovery processes and suggests that more lenient recovery strategies can foster durable and reliable financial relationships.
Keywords
TrustDebt collectionIndebtednessCognitive BiasesAmbiguity
1 Introduction
Trust serves as a fundamental element in financial relationships between peers [1, 2]. In certain monetary exchanges, the fluidity and haste rely heavily on this foundation [3]. Operating as a true catalyst, trust motivates economic agents to adopt and cultivate financial actions such as investment [4, 5], saving [6], insurance [7] and borrowing [8].
Debt operations strikingly demonstrate the trust based exchange process [8]. They connect a lender to a borrower to facilitate the transfer of cash flow, defined by a contract that specifies repayment at maturity.
Duarte and his colleagues [9] conducted an experiment on P2P lenders to determine whether appearance impact their trust in the context of lending. According to these authors, the irrational lender is willing to issue loans based exclusively on the borrower’s physical appearance. They reviewed 5950 debt transactions gathered from the American P2P platform prosper. Loan requests included profile pictures of the borrowers. Leveraging the MTurk micro-task platform, the authors targeted several persons of various ethnicities (Caucasians, Afro-Americans, Latino-Americans, etc.) as subjects participating in the experiment. The protocol involved presenting the subjects with photographs of the borrowers and soliciting a trust rating on a scale of 5 based only on their appearance.
Duarte and colleagues additionally accumulated demographic data on the borrowers to furnish lenders with a comprehensive profile of the borrowers and their private lives. Results indicated that the borrower’s appearance influences lender conduct. Indeed, the more « trustworthy» a borrower's photo seems, the more likely they are to obtain a loan at a low-interest rate. In other words, the lender develops trust depending exclusively on the borrower's image. This action of granting a loan based solely on appearance is deemed irrational, particularly without guarantees of the borrower’s solvency.
Jiang and Lim [8] study how trust impacts household debt. Their hypothesis, that trust cultivates a favorable climate for financial exchanges between lenders and borrowers, warrants testing. Indeed, lending institutions provide credit upon each request, believing borrowers will repay, thereby lowering default rates. To assess this, the researchers analyzed data from the Bureau of Labor Statistics’ longitudinal survey involving over 12,686 Americans born between 1957 and 1964, followed since 1979. This methodology permits observing borrowers’ conduct over the years. Utilizing univariate and multivariate regression modeling based on the Probit regression and OLS regression models, the authors demonstrated that trustworthy individuals manage their financial situations better. Households that respect their financial responsibilities are less prone to take out loans or accrue benefits. The authors pointed out that trust between the two parties encourages the borrower to feel a moral duty, supported by personal experiences, influencing their image and credibility towards the lender. Jiang and Lim found that people who faced financial difficulties earlier tended to manage their debts better.
In cases of partial or total breakdown of trust during post-indebtedness, the lender relies on legal and financial instruments to recover the debt, referred to as recovery action. In this way, the lender transfers trust from the debt process to the recovery process.
Our article aims to examine financial specialists’ trust in debt collection actions under uncertainty. It includes an exploratory framework simulating a post-indebtedness situation where the creditor entrusts debt collection to a third party. The structure of the article is organized as follows: the first section is dedicated to a general literature review on debt collection actions; the second section presents the experimental design and research hypotheses; the third section presents the results obtained, followed by a discussion in the fourth section. Finally, the last section concludes the article.

2 Literature Review
Debt collection encompasses all systematic and orderly procedures implemented to recover amounts due from borrowers [10, 11]. This activity has become common practice, particularly due to dysfunctions affecting financial transactions between borrowers and lenders. Debt collection goals cover four aspects [12]: (1) Payment Negotiation: the borrower accepts agreements and compromises with the lender to honor financial commitments. (2) Recovery of Arrears: the lender uses debt collection to create pressure on the borrower to repay the debt as quickly as possible. (3) Identifying Commercial Disputes: the lender establishes a list of good and bad payers. (4) Effective Liquidity Management: debt collection improves lenders’ liquidity by reducing arrears.
In Morocco, debt collection activity is uniquely complex. According to an Allianz group economic study, the nation scored 57 points on a 100-point scale in the 2022 complexity index of recovery procedures, a three-point boost over 2018. The report outlined the troubles surrounding Moroccan debt collection activity: debts in Morocco normally take 120 to 150 days to pay, denoting a fairly prolonged process duration. The judicial system is often criticized for its lack of organization, productivity, and transparency. Moreover, insolvency procedures are intricate, gradual, and typically ineffective for debt collection. At the same time, local companies’ payment habits are deteriorating, adding an extra layer of trouble to the debt collection process [13]. Despite administrative and procedural challenges, debt collection activity remains highly useful for reducing debt values. Per the Moroccan central bank, household and corporate debt in Morocco respectively represent 30% and 68% of national GDP [14]. Therefore, despite present challenges, debt collection activity plays a critical role in Morocco's economic resilience and growth.
Creditors have two forms of debt collection, and their choice depends on various criteria, with the preferred approach hinging on both quantitative and qualitative determinants. Objective metrics include cost–benefit analyses, expertise levels, and the complexity of remedial actions, whereas subjective elements incorporate debtor loyalty and creditor trustworthiness. Typically, debt collection occurs through two main avenues:	Direct form « In-house debt collection» involves using internal resources and personnel to collect overdue payments. Pursuing this minimized outsourcing option preserves control while demanding staff dedication.

	Indirect form « Third-party debt collection»: The task of debts collection is outsourced to a debt collection agent. This includes any individual or entity that regularly recovers debts owed to others, including lawyers who regularly recover debts on behalf of others [15]. Debt collection agents operate within specialized collection agencies [16, 17].





Fedaseyeu and Hunt [18] contended that third-party debt collectors could be more severe by using harsher practices than creditors would use on their own, jeopardizing business relationships premised upon trust. To nurture long-term partnerships with debtors through difficult financial times, they advocated for leniency within creditor procedures. Building understanding supersedes harsh sanctions when maintaining goodwill on both sides.
In a related study, Sultan [19] conducted a study on factors influencing customer satisfaction with debt collection actions taken by the creditor. He examined three independent variables: proactive debt collection, reactive debt collection and debt collector behavior. Proactive actions are evaluated through the five parameters of client solvency (character, capacity, capital, collateral and condition). The author deemed customer trust a key criterion for satisfaction. Results showed that proactive actions significantly influence customer trust in debt collection actions. A similar effect was observed for reactive debt collection actions, particularly depending on the nature of the actions taken. Additionally, the debt collector behavior has a significant impact on customer trust: the more professionally the debt collector acts, the more likely the client is to respond favorably towards the creditor.
These studies have neglected the significance of creditors’ trust in debt collection actions. We propose that this factor could be essential for comprehending the psychological aspect of lenders, especially their confidence in the involvement of external debt recovery activities.

3 Methodology
The methodology adopted in our paper simulates a realistic debt collection situation. Typically, a debt collector intervenes when the creditor perceives uncertainty about the borrower's behavior.
3.1 Experimental Design
Our experiment recruited college students for an in vivo study. This involved presenting two fictional recovery scenarios of a loaned amount to a friend, staged by an animation broadcast on YouTube1 as shown in Fig. 1 below:[image: ]
Fig.1Screenshot of scenes culled from the online video streamed through YouTube.
Source Created by the authors using the ANIMAKER: https://​www.​animaker.​fr/​



	Scenario 1: The voice-over instructs the participant to determine the minimum commission they are willing to pay the debt collector upon successfully recovering a predetermined minimum amount.

	Scenario 2: Following a claim from the debt collector regarding the commission they deem insufficient relative to the efforts made, the participant must renegotiate the contract terms. They then specify the maximum commission they are willing to pay for a new maximum amount to be recovered.





The central idea is to evaluate responses to unpredictability, as defined by Knight [20], given the uncertainty of collection success and the final amount. We aim to determine how much more individuals would be willing to forgo to potentially recover the initial loan amount of 1000 MAD. The commission represents the willingness to pay (WTP) or the propensity to pay that the participant is ready to spend based on the amount of the recovered debt: [image: $$WTP=f(amount recovered)$$]. A rational lender would prefer to pay a minimal commission to maximize the amount recovered: [image: $$min WTP=f(Max amount recovered)$$].
Participants are confronted with two recovery situations carried out by an external agent (debt collector) in a context of uncertainty. They must determine the maximin and maximax amounts that the debt collector should recover, as well as their willingness to pay for these minimum and maximum amounts in exchange for this service. Participants took part in both in vivo experiments using the platform [21, 22].

3.2 Hypothesis
In cases of asymmetric information, a lender's decision depends on how much an external agent, like a debt collector, can recover. An optimistic lender anticipates a high likelihood of recovering the owed amount, whereas a pessimistic lender tends to overestimate the effectiveness of the debt collector. Our goal is to examine how recovery performs under uncertain conditions, focusing on the important role of the lender's trust in the external debt collector. Uncertainty significantly influences a lender's trust in the recovery process.


4 Results
Our sample involves 113 Moroccans, with the overwhelming majority (97,3%) being young under 40 (response rate of 75%). Females (n = 65) outnumbered males (n = 48) by 15.04%.
Regarding the amount to be recovered and the commissions offered, the distributions were quite comparable with similar central tendencies and dispersions, though the minimum amount had a marginally higher median. For commissions, the box plots ranged from around 0 to 400 for both variables, but several outliers extended above 400, indicating some commissions reached as high as 1000 which vastly exceeds most of the data. While the medians and quartiles were alike, the Minimax commission displayed increased variability with more outliers, suggesting participants sometimes proposed dramatically larger commissions (as shown in Fig. 2).[image: ]
Fig. 2Presentation of box plots of the results



On average: the average minimum amount to be regained (M = 611.91 MAD) was practically equivalent to the average maximum amount (M = 634.86 MAD). Therefore, the lender requests a minimum recovered sum representing about 61% of the original debt, with a proposed commission of 29%. In the second video, subjects agreed to raising the commission 14% (from 29 to 33%) in exchange for a minimal 3% increase in the debt (from 611 to 634 MAD). Clearly, the lender had a specific commission rate in mind.
Participant behavior changed little between the first video (i.e., the initial situation) and the second (i.e., when requested to boost the commission). The minimum recovered amount grew 3% while the payment to the collector lifted 15%. Consequently, a 1% hike in commission corresponded to approximately a 5% increase in the amount regained.
Analysis of variance (ANOVA) found no statistical importance between the lowest amount recoverable and the minimum allotted commission, F (49,63) = 0.899, p = 0.649. In other words, participants aimed to recoup the maximum (Maximin) by establishing a minimum commission rate. Contrarily, in the second case ANOVA yielded statistical relevance, F (49,63) = 2.129, p = 0.002. The highest amount recoverable impacted the highest possible commission, implying subjects based the maximum payment on the Maximax amount regained.

5 Discussion
The results of this study indicated that the subjects were influenced by the ambiguity effect, a cognitive bias linked to the decision-making process under conditions of information asymmetry. In this instance, the individual making the choice becomes incapable of objectively assessing advantages and their likelihoods, causing avoidance of deciding [23]. Einhorn and Hogarth [24] observed that the anchoring-adjustment procedure model [25] is regularly employed by decision-makers in vague situations. A choice-maker fluctuates between two emotional impacts: the anchoring predisposition, which drives them to make choices dependent on a sensible or irrational reference point, and the adjustment impact, where they alter their choice in view of the outcome looked at their desires.
In this study, the structure of the questions prompted this ambiguity. Members had to decide both the minimum commission related with a least amount to be recouped and the most extreme commission related with the most extreme amount to be recouped.
The outcomes demonstrated that members, normally, asked for 60% of the obligation to be recouped. The normal willingness to pay (WTP) was around 30% of the recouped sums. In view of the anchoring-adjustment system, we can conclude that 50% of the obligation fills in as the underlying reference point for most choice producers. Subsequently, they request an amount marginally higher than this normal. Furthermore, we see that members think it is sensible to offer a commission of one-third on an amount that outperforms half of the obligation. Engel [26] found by analyzing 616 treatments of dictator game, players offered normally nearly one-third of the got amount. Because of vagueness, people regularly pick these extents impacted by rational and social elements.
Psychologically, individuals are influenced by two psychological effects: the compromise effect, which suggests that people often prefer options that are intermediate between two extremes, explaining why participants choose to recoup an amount slightly above the average; and the simplicity effect, which indicates a preference for decisions that are easier to analyze and understand. This preference is reflected in the commission value, which remains understandable and manageable for participants.
Socially, people's behavior is strongly influenced by cultural norms, as analyzed by Bourdieu in his works [27, 28]. According to Bourdieu, behaviors are often shaped by socially ingrained factors such as expressions and popular beliefs. In our experiment, participants' actions appear to align with the adage of preferring a partial loss over a complete loss. This observation suggests that individuals tend to minimize their losses, even if it means accepting partial failure. This pattern can be seen as a risk-reduction strategy deeply rooted in collective culture, guiding individual decisions towards more cautious choices, especially in situations of uncertain information. This demonstrates how cultural values and traditional sayings can significantly influence economic behavior.

6 Conclusion
This article explores creditors' trust in pursuing debt collection actions amidst uncertainty using an experimental approach. By simulating scenarios following indebtedness, we want to comprehend how creditors alter expectations and behaviors when delegating debt collection duties to a third-party agent.
We found that creditors' responses are significantly impacted by psychological and societal factors. In uncertainty situations, creditors frequently exhibit conduct driven by cognitive biases, like the ambiguity effect. This tendency to avoid risky decisions, is also molded by cultural norms and sayings passed through generations, such as partial loss over a complete loss.
The study concludes that in case of uncertainty, individuals' financial actions are marked by amplified caution and a preference for minimizing risks. Creditors appear inclined to prefer strategies which ensure partial debt recuperation rather than hazarding complete loss. This wary approach stems from a realistic assessment of recovery probabilities and a desire to maintain some liquid assets, even in asymmetrical information situation.
Nonetheless, this investigation possesses limitations, notably the compact sample size, which may influence the generalizability of the outcomes. For future research, it would be advantageous to incorporate the notion of altruism in debt and recovery processes to better comprehend how non-economic motivations can impact creditors' decisions. Additionally, larger-scale studies in diverse cultural backdrops could deepen our comprehension of the dynamics of trust and debt collection.
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Abstract
The significance of appraising TV shows in relation to the American crisis management and unemployment problems cannot be underestimated. Modern media technologies are designed not only to inform people but also for them to critically discuss and find solutions together. Media, as the fourth branch of government, faces a number of challenges particularly with regard to political instability, global economic turmoil precipitated by oil price volatility and social-economic concerns such as massive youth unemployment which affects regions such as Arab world significantly. The study explores how television programs contribute in resolving unemployment crises from communication perspectives and theories such as Gatekeeping Theory and Agenda-Setting Theory. This research suggests that a comprehensive approach should be employed in order to enhance effectiveness of media strategies, improve societal outcomes while adding knowledge on the subject of media effectiveness during times of crises, highlighting adaptive responses necessary for messaging changes taking into consideration emerging needs within societies. A theoretical framework has been created based on secondary information sources like articles, studies and reports that would enhance its foundation while making it practical at once.
Keywords
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1 Introduction
In the light of assessing the impact of a particular type of TV programs in combating the unemployment menace in a given country, these media and communication technologies have assumed the central stage in steering the events in this global village. Rather than merely providing news with commentaries, media play a significant role in discussion and evaluation, as well as problem-solving in crises; they can be considered the fourth branch of government. In the context of various and increased moving pace of deliverables, media face numerous and diverse difficulties, political conflicts, international crises, economic depression caused by oil prices’ changes, interruption of supply chains, mankind’s low economic growth, other socio-economic and security issues at the local and, particularly, regional levels. In its current form and scope, unemployment can be deemed one of the most wide-spread phenomena of the world: today, 73 million people are considered unemployed, as stated by the International Labour Organization. In the Arab world for instance, the unemployment prospects are slightly better with the averages hovering around 12%. 5% far higher than the world average which stands at approximately 5%. 7% [25]. According to 2020 estimate, the country had about 65,400 job seekers of which 40% were university graduates. Regarding the level of education, illiteracy rate among this age group was 5% and over half of them were female [17]. The world has moved to a place where unemployment has become a burning issue that touches on almost every home that has one or more persons looking for employment or individuals recently graduated waiting for employment slots [6]. It has been compounded by the following factors like private sector job losses resulting from fluctuations in oil prices and the effects of the COVID-19 pandemic on the tourism and industrial activities affecting the supply chain and closure of borders. These have triggered or worsened the unemployment problem in the country in question.
Understanding the need to address this problem, the purpose of this research will be to assess how television programs help in accommodating the unemployment problem in the country, so showing the importance of media in the management of crises. The problem statement is focused on the questions of essentiality of media as means of crisis management regarding the media as the tools that act as the channels of news and information exchange [19]. It connects institution with society and in crises, society goes to media to get informed, to understand measures being taken to address the crises, and express/show opinion on how they can contain the crises [8]. The problem statement stems from the recognition of the need of identifying the media as to their actual performance and efficiency in crisis management and realizing what really hampers the performances of the latter expected by them. Finally, it is expected to come up with recommendations that would develop and improve media performance on crisis management, particularly on assessing the suitability and effectiveness of television programmes in managing unemployed crisis in a country.
Based on the above, the primary research question is: To what extent do television programs realize the objectives with regard to containing the unemployment crisis in a country over the with regards to the dimension of the managing crises: early warning detection, preparedness, mitigation, recovery? Thus, the purpose of this research is to afford a basis in which the relationship between the efficiency of the television programs: In its dimensions with reference to the goals, quality, responsiveness, and empowerments to address the crisis of unemployment in a country can be analyzed. As media are regarded as the fourth estate in societies, representing important strategic partners in people’s lives with the vital function of participating in crisis intervention and decision-making processes, this study also has both applied and theoretical value. It provides a clear picture based on scientific foundations and methodological rigor regarding the effectiveness of television in managing the unemployment crisis in A country. This study contributes to enriching Arabic literature and deepening knowledge of media effectiveness, bridging the gap in literary research, especially in the Arab region.

2 Literature Review
The study of media communication theories offers crucial insights into how information is disseminated and received, especially in the context of crisis management. This literature review critically evaluates various media theories and their application to understanding television programs' role in managing unemployment crises, with a focus on goal achievement, quality, responsiveness, and empowerment [14].
2.1 Theoretical Frameworks and Media’s Role in Crisis Management
A central theory in media studies is Gatekeeping Theory, introduced by psychologist Kurt Lewin and later expanded by Fayyad [12]. This theory explains how media messages are filtered by gatekeepers, such as journalists and editors, influencing public opinion and societal outcomes. In the context of unemployment crises, gatekeepers can shape the discourse around unemployment through selective framing and emphasis on certain issues over others. However, critics argue that gatekeeping can also limit the diversity of narratives, reducing the scope of public engagement and hindering crisis mitigation efforts [22].
Complementing Gatekeeping Theory is the Uses and Gratifications Theory, briefly discussed by Al-Hajj [5], which posits that media serves to fulfill the audience's needs, shaping its impact based on psychological and social motivations. This theory is particularly relevant when analyzing television programs aimed at addressing unemployment, as media content must resonate with the emotional and informational needs of job seekers and other stakeholders. However, this theory's applicability is often questioned in cases where media content is designed more for entertainment than for practical crisis management [13].
Similarly, Maslow’s Hierarchy of Needs underscores that media consumption is driven by both physiological and psychological motivations. In the case of unemployment, individuals seek media content that provides information on job opportunities, training programs, and economic resilience strategies, fulfilling their basic needs for security and self-actualization. Yet, media’s capacity to meet these needs is often constrained by the lack of targeted, relevant content in addressing long-term economic crises [11].
Agenda-Setting Theory, developed by McCombs and Shaw, argues that media plays a pivotal role in determining which issues dominate public discourse. In relation to unemployment, media can elevate the crisis to the national agenda, influencing policy and public response. However, the challenge remains that media often focuses on short-term solutions rather than structural changes in labor markets, potentially leading to a skewed perception of the crisis’s true scope [27].
In tandem with agenda-setting, Social Responsibility Theory asserts that media has an ethical obligation to report truthfully and avoid content that might incite panic or violence [18]. During crises such as unemployment, media’s responsibility expands beyond simply reporting on issues to actively participating in the crisis management process. This includes fostering positive public attitudes toward job creation efforts and maintaining a responsible narrative to avoid exacerbating public anxiety.
Framing Theory, explored by Al-Mubarki [7], provides an understanding of how media constructs the narrative around unemployment crises. By framing unemployment as a systemic issue requiring collaborative efforts between the government, private sector, and society, media can shape public attitudes and mobilize resources for intervention. However, critics argue that framing can also perpetuate negative stereotypes about job seekers, portraying them as passive recipients rather than active participants in crisis resolution.

2.2 The Effectiveness of Television Programs in Crisis Management
Television programs, as a form of media communication, are central to the dissemination of information and the management of societal crises. Several factors influence their effectiveness in achieving crisis management objectives, particularly with regard to the unemployment crisis [14].
Goal Achievement is a critical metric of program effectiveness. Media programs designed to address unemployment aim to increase public awareness, disseminate knowledge, and encourage behavioral changes. MacNeil’s work emphasizes that the effectiveness of these programs depends heavily on audience engagement, message clarity, and content relevance [15]. Public health campaigns have demonstrated that media can influence perceptions and behaviors,similar strategies can be applied to unemployment crises, where television programs promote job-seeking skills and available opportunities [28]. However, the challenge lies in ensuring that these programs translate awareness into concrete action.
Program Quality is another key determinant of media effectiveness. Television programs can range from national broadcasts to local community-based initiatives, each with varying degrees of impact. While national programs may have broad reach, local community-based media are often more effective in addressing specific issues, such as unemployment, due to their direct engagement with affected communities. Programs that incorporate local contexts and focus on culturally relevant content tend to demonstrate higher effectiveness in engaging audiences [16].
Responsiveness refers to the ability of media programs to adapt to changing circumstances, particularly in times of crisis. Television programs must be flexible in responding to shifts in unemployment trends and economic conditions. Al-Buraidi [4] argues that participatory communication strategies, where audiences contribute to content creation, are crucial in ensuring that media remains relevant. In the context of unemployment, this could involve programs that respond to the needs of different demographic groups, such as youth, women, or marginalized communities, thus improving their impact.
Empowerment through media literacy and digital skills development is essential for enhancing civic engagement and political independence. Media programs focused on employment often go beyond merely disseminating information; they aim to equip individuals with the tools necessary for navigating the job market. However, the effectiveness of such programs is often contingent on the audience's pre-existing level of media literacy and access to technology, which can create barriers for marginalized groups [21].

2.3 Crisis Management Dimensions in Unemployment
The study of crisis management theories in the context of unemployment reveals four key dimensions that television programs must address effectively:	Detecting Warning Signs: Crisis management involves early detection of labor market trends and indicators of rising unemployment. Proactive measures such as identifying individuals at risk of prolonged joblessness are critical for timely intervention [1]. Media can play a significant role in raising awareness of these indicators, though its effectiveness is often undermined by a lack of actionable content.

	Preparation and Prevention: Effective crisis management requires preparation for economic fluctuations and skill mismatches. Television programs must disseminate information on vocational training and employment opportunities to help individuals adapt to shifting market demands [23]. However, the focus of many media programs remains on crisis response rather than long-term prevention, limiting their potential impact.

	Containment and Damage Limitation: Television plays a critical role in providing information about available support systems and career guidance services. During unemployment crises, media initiatives must aim to reduce the economic and social damage by promoting immediate interventions, such as public sector employment programs and private-sector job creation efforts. The “Give Us a Chance” program in the U.S. serves as an example of how media can reduce unemployment rates through targeted media campaigns [26].

	Recovery and Learning: Recovery efforts are centered on training programs that align with market needs. Research by the World Economic Forum [30] highlights that training programs can significantly improve employment prospects. Television programs that promote such programs can facilitate recovery by guiding job seekers toward opportunities for skill enhancement and career advancement.





The effectiveness of television programs in managing unemployment crises in Oman, as well as other contexts, is contingent upon their ability to achieve specific crisis management objectives. This literature review demonstrates that while media plays a crucial role in disseminating information and shaping public attitudes, there remains a gap in understanding the specific mechanisms through which television programs contribute to crisis resolution. This research aims to bridge that gap by evaluating Omani television programs in terms of goal achievement, program quality, responsiveness, and empowerment, ultimately contributing to the broader discourse on media’s role in crisis management.


3 Methods
This chapter adopts qualitative methods, utilizing secondary data for data collection. The analysis focuses on synthesizing findings relevant to the research topic, which will help identify gaps, trends, controversies, or emerging issues within the subject under study. Additionally, secondary data will be sourced from government reports, organizational publications, statistical databases, and previous research studies, aligning with and complementing the research objectives based on findings that correspond with the literature review.
Furthermore, this review and analysis will clearly define key variables, concepts, and elements, along with operational definitions or measures. As a result, a conceptual framework or theoretical model will be developed to integrate these variables and elements, illustrating their relationships and formulating hypotheses or research questions.
Moreover, frameworks from existing literature will be considered, with adjustments made based on specific research findings.
By synthesizing the literature review findings, data analysis, and framework development, this process will inform the discussions, contributing to the body of knowledge and addressing the identified gaps.

4 Suggested Framework
The suggested model has constructed based on the studies referenced in Table 1, with the literature review and study operationalized as follows. The independent variable for the present research is the effectiveness of television programs, and several dimensions of media effectiveness, particularly in relation to television programs, have been discussed in previous studies by Abu Hussein [2], and Tawqat [24], which inform the framework of this study. The dependent variable pertains to the management of the unemployment crisis among job seekers in Oman, with Al-Hasan [9] contributing significantly to understanding the various challenges and strategies associated with managing the unemployment crisis in the Sultanate of Oman. This section of the framework integrates these insights to assess the effectiveness of media in addressing this critical issue.Table 1Framework variables and dimensions


	Independent variable
Effectiveness television programs
	Dependent variable
Managing unemployment crises

	Achieving the goals of TV programs
	Detecting warning signs

	Quality of T.V programs
	Preparedness and prevention

	Empowering media staff
	Containing or limiting damage

	 	Restoring activity and learning


Source Developed by Authors, 2024



The literature review presents primary communication theories related to media and crisis management. Theoretical frameworks such as Gatekeeping Theory, Uses and Gratifications Theory, Agenda-Setting Theory, and Social Responsibility Theory provide valuable insights into the role and influence of media in shaping public discourse and serving societal interests, as noted by Fayyad [12] and Al-Hajj [5]. These theories help explain how media addresses social issues, while crisis management theories like Ramo's Theory and Framing Theory offer strategic communication practices for managing crises, including those affecting job seekers.
Communication plays a vital role as the backbone of any functioning society, and its role in effective crisis management is crucial. Key elements of communication, such as source credibility, clarity of the message, and a feedback system, are critical to ensuring successful communication strategies. Aref [3] emphasizes that “Effective crisis management involves prompt, strategic responses to a wide range of challenges,” highlighting the importance of preparedness and proactive communication.
Theoretical insights also inform media practices and guide the application of Gatekeeping Theory within government television contexts. This research will apply Agenda-Setting Theory to examine how television programs prioritize and engage with the unemployment crisis in Oman, aiming to provide an unbiased assessment of the roles media play in addressing such crises. This assessment ultimately contributes to the advancement of journalistic professionalism, as noted by Awashreh [10], who underscores the significance of television programs in influencing public perception and prompting action.
Previous studies show various impacts resulting from media interventions in communities, with key dimensions contributing to these impacts including goal attainment, quality, responsiveness, and empowerment. These factors shape how media influence public opinion and contribute to solving societal issues. The management of the unemployment crisis serves as the dependent variable, with four critical dimensions: detection of warning signs, preparation and prevention, containing and limiting damage, and recovery and learning. These dimensions are essential in constructing effective crisis management strategies, particularly when addressing the economic and social challenges faced by job seekers in Oman. Table 1 shows the variables and elements in each variable.

5 Social and Practical Implication
The framework in which the research proposes has important social implications due to the fact that it focuses on the television program aspect in crisis management, specifically the handling of unemployment crises in Oman. Assessing the efficiency of television programming across these dimensions—in achieving goals, the quality of the program itself, responsiveness, and empowerment—the study looks to improve the media strategies that would have a positive effect on the well-being of society. Effective television programs at the social level should be able to play a vital role: making society more aware about the number of job openings available, vocational training, and the various employment initiatives taken by the government. Only such awareness can enable the individual to make serious legitimate decisions with regard to employability and economic sustainability. It, therefore, fosters trust between media institutions and the public by promoting transparency and accountability of media practices to have a more informed and engaged society.
From a practical perspective, it offers something which the media institutions in the country or any other interested policymakers can act on. Structured approaches to television programs are given, applying Agenda-Setting Theory and Gatekeeping Theory in a bid to prioritize and disseminate critical information on job seeker support initiatives. It would practically mean that media platforms can be used to echo government programs, educational opportunities, and the success stories of the job seekers. It is in terms of aligning strategic programming to audience needs and societal goals that media practitioners can offer enhanced impact in crisis management for quicker and more potent responses to challenges of unemployment. It further puts emphasis on the continuous assessment and adaptation of media strategies in view of empirical data and feedback from stakeholders. Such an iterative process helps to improve not only the relevance and effectiveness of television programs but also to innovate in crisis communication practices. The practical implications of the framework furthermore reach out to the enhancement of media professionalism, improvement of public service delivery, and eventually socioeconomic development and resilience of the communities in crises for the job seeker. In that line, it shall be possible for media institutions to act proactively in reducing unemployment challenges and sustaining economic growth if these insights are applied.

6 Conclusion
The present paper aims to provide a comprehensive framework for evaluating the effectiveness of television programming in addressing the crisis of job seekers in Oman. This framework is grounded in well-established communication and crisis management theories, specifically Gatekeeping Theory and Agenda-Setting Theory. It introduces an independent variable that assesses the effectiveness of television programs, which the literature suggests can vary in terms of their role during times of crisis. Conversely, the dependent variable focuses on managing the unemployment crisis in Oman, particularly based on research into the specific challenges and strategies within the Sultanate.
At the societal level, the paper emphasizes the critical role television plays as a major media platform in crisis management. It facilitates communication to the public about job opportunities, government support initiatives, and efforts to improve employability, all of which contribute to economic stability. The paper offers actionable insights for media institutions and policymakers on how Agenda-Setting and Gatekeeping theories can be applied to prioritize issues and disseminate crucial information. This framework aims to enhance media professionalism and, through continuous innovation and review, promote societal welfare by mitigating unemployment challenges and fostering sustainable economic growth. Ultimately, future research will refine these frameworks to address emerging challenges in societal demands and communication landscapes.
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Abstract
In today's digital era, e-payment systems have become crucial facilitators of global commerce, enabling seamless and secure financial transactions across diverse markets. Despite the rapid adoption of the e-payment systems worldwide, Palestine remains significantly behind in financial inclusion, with a limited percentage of the population engaging in digital transactions. This report explores the e-payment sector in Palestine, employing Porter’s Six Forces framework to analyze its competitive dynamics, challenges, market barriers, and potential growth areas. The report concludes with strategic recommendations for potential investors and new entrants into Palestine's e-payment market. Key suggestions include focusing on differentiation and innovation to create unique value propositions, leveraging advanced technologies to stay ahead of regulatory and market changes, and forming strategic partnerships to enhance distribution and customer reach. This comprehensive analysis underscores the complexity and opportunities within Palestine's e-payment sector, offering valuable insights for stakeholders navigating this evolving market.
Keywords
E-payment systemsPalestinePorter’s six forcesDigital paymentsFinancial inclusionFintechMobile payments
1 Introduction
E-payment systems have become necessary components of global commerce, facilitating seamless transactions and financial interactions.
According to Mastercard New Payments Index (2022) [8], at least one emerging payment method has been used by 85% of consumers in the MENA region with 19% indicated using less cash, and this trend is anticipated to continue rising.
In the case of Palestine, statistics from Palestinian Central Bureau of Statistics (2023) [13] showed that the Percentage of Individuals (18 Years and Above) Who Purchased Goods or Services Online in Palestine reached 13.8% (See Fig. 1).[image: ]
Fig. 1Percentage of individuals (18 years and above) who purchased goods or services online in Palestine


According to the article "Palestine: Card and Digital Payments" [11], the Palestinian economy lags in financial inclusion. In 2021, 33.6% of Palestinians aged 15 and older had an account at a financial institution, 21.4% had a debit card, and 3.6% had a credit card. Only 20.9% made or received digital payments, and 2.33% had a mobile money account. Additionally, the "World Development Indicators" of 2021 [19] show that account ownership among ages 15–24 is 18.29%, indicating a potential market for new e-payment technologies that do not require a bank account (See Fig. 2).[image: ]
Fig. 2World Bank development indicators


According to Jawwal Pay [1], about 30% of eligible Palestinians have bank accounts, leading to 95% of financial transactions in cash, which burdens the economy. Given Palestine's unique socio-economic and political factors, developing online payment systems is crucial yet challenging. This report uses Porter's Six Forces framework to analyze Palestine's e-payment sector, offering insights into its competitive dynamics.

2 Threat of New Entrants (Low)
In Palestine the threat of new entrants in the online payment business is Low. Starting an online payment business requires navigating significant capital and regulatory requirements, and licensing fees.
Requirements and Regulations: Launching an online payment service provider business in Palestine requires significant financial resources and adherence to strict regulatory guidelines. According to PMA payment systems instructions [7], initial capital investment of $1 million USD is necessary, along with a $20,000 license fee and annual fees of $5,000. In addition to the substantial financial resources needed for infrastructure development, marketing, and regulatory compliance which poses barriers to entry for new competitors.
Economies of Scale: Established online payment companies in Palestine, like Palpay with Bank of Palestine and Apple Pay by Arabi Bank, benefit from economies of scale and established customer bases. This makes it challenging for new entrants to compete effectively. Moreover, the potential introduction of international players such as PayPal could increase the competition, leveraging their extensive international reach and advanced technology capabilities.
Access to distribution channels: Big institutions in Palestine, such as financial institutions, banks, and telecom companies, have well-established distribution channels, making it difficult for new entrants to compete. For example, the Bank of Palestine, with 73 branches and more than 800,000 customers as of 2022 [3], expanded Palpay’s network to 7,000 electronic Points of Sale and signed contracts with over 100 companies, merchants, universities, and service providers across Palestinian governorates [14]. Jawwal Pay has also benefited from Jawwal’s extensive agent network.
Brand Recognition and Consumer Trust: Established payment companies in Palestine, such as Palpay, Jawwal Pay, and MEPS, have secure systems ensuring data confidentiality and reliable access to payment services through their apps, backed by trusted banking, financial, and telecom institutions. They adhere to strict security standards like PCI DSS [9], fostering strong consumer trust that poses challenges for new entrants. Additionally, options like Arab Bank's Apple Pay service, known for international presence and high security standards, making it harder for new competitors to convince customers to switch to their services instead.
Well established players and partnerships: Existing online payment companies in Palestine have formed partnerships with banks, e-commerce platforms, and other stakeholders. New entrants would need to overcome these established relationships to gain traction in the market.
Switching costs: The switching costs between online payment providers are relatively low. However, associations with banks might increase the difficulty for customers to switch to another payment provider, particularly if that requires changing their bank account as well.

3 Rivalry Among Existing Firms (High)
Worldwide, digital commerce and mobile Point of Sale (POS) payments are projected to increase from $10.08 trillion in 2023 to $16.58 trillion by 2028, according to “Worldwide: Statista Market Forecast” as shown in (Fig. 3) [6].[image: ]
Fig. 3Digital payments—worldwide: statista market forecast


There is a global shift towards digital e-commerce and e-payments, supported by PMA's initiatives to promote a cashless society in Palestine. An example is the E-SADAD app, linking payment providers with billable sectors in Palestine. And PMA's Instant Payment System IPS [12] enables 24/7 mobile payments and transfers. Despite these advancements, Palestine's small market size leads to heightened competition among numerous online payment providers.
Competitors in the online payments sector in Palestine include a variety of local and regional businesses, along with partnerships between local financial institutions and regional or international companies. Arab Bank and Bank of Palestine are pioneers in providing payment gateway solutions and customer e-wallets. According to the PMA Payment Service Companies Directory [16], there are five Palestinian-registered firms offering payment services (see Table 1).Table 1Palestinian registered firms offering payment services according to PMA website


	#
	Payment Company Name
	Governorate
	Area

	1
	Middle East Payment Service
	Ramallah
	Masyoun

	2
	The National Electronic Payment Company
	Ramallah
	Masyoun

	3
	Madfooatcom for electronic payment
	Ramallah and Al-Bireh
	Ramallah–Batn Al Hawa

	4
	Maalchat For Electronic Payment Services Limited liability Co
	Ramallah
	Ramllah-Al Ahila College Street—Sham Building 5th Floor

	5
	PalPay For Electronic Payment Systems Company
	Ramallah and Al-Bireh
	ALBIREH




According to the PMA Annual Report 2022 [2], five e-payment companies operate in Palestine, with total assets of around USD 25.5 million and equity of USD 6.2 million, 55% of which is in Gaza and 45% in the West Bank. In 2022, these companies saw their transaction volume more than double, exceeding two million transactions with a total value surpassing USD 191.3 million.
Furthermore, there are partnerships established between Palestinian banks and regional and international payment services to provide online payment services (See Table 2).Table 2Online payment services offered by main Palestinian banks


	#
	Palestinian Institution
	Online Payment service
	Comments

	1
	Arabi Bank
	Apple Pay
	For Apple and Arabi Bank users

	2
	Arabi Bank
	Reflect
	Reflect powered by Arabi Bank. Offering debit cards with no minimum balance & zero fee

	3
	Arabi Bank
	Payment gateway
	As mentioned in the Arabi Bank website: This service uses the cyber source tool powered by Visa [15]

	5
	Bank of Palestine
	Online payment gateway
	Enables Receiving payments in multi-currency and easy To Integrate with clients websites [10]





4 Threat of Substitute Products (Medium)
Digital cryptocurrencies: While traditional online payment systems offer convenience and security for transactions, cryptocurrencies provide an alternative method of transferring value digitally, often with lower fees and greater privacy. As cryptocurrencies become more widely accepted by merchants and consumers, they could pose a threat to traditional online payment systems by offering an alternative means of conducting online transactions.
Given the current Palestinian market conditions, the PMA has shifted from plans to issue physical banknotes and coins to exploring the issuance of a digital currency. According to their 2022 annual report [2], digital currency is seen as a practical solution to address economic and political challenges, reduce reliance on cash, and facilitate financial transactions within public institutions. The PMA is still in the technical assessment phase, with assistance from IMF experts, and has not yet made a final decision.
Credit and Prepaid Cards Issued by Banks: Traditional credit cards like Mastercard or Visa, along with prepaid debit cards, gift cards, or virtual prepaid cards provided by Palestinian banks, serve as tools for online payments. However, they typically serve the banked customers.
Peer-to-Peer (P2P) Payment Apps: Platforms like Venmo, Cash App, or PayPal offer convenient and often free ways for users to transfer money directly to friends, family, or businesses. A future political change that could bring paypal to the scene could change the game for local online payment providers. Such an international strong established company can compete with the local businesses due to its world-wide integrations and flexibility. Or it can bring digital crypto currencies to the scene changing the game in the e-payments business.

5 Bargaining Power of Buyers (High)
Buyers in Palestine have High bargaining power, opting for cash and cash on delivery for online purchases despite the availability of multiple e-payment providers. According to a study on “E-Payment Perception Between Palestinian Banks” [17], 68% of respondents still favor traditional payment methods. Additionally, as per the Palestinian Central Bureau of Statistics, 97.5% of adults who bought goods or services online in 2023 used cash on delivery [13] (See Fig. 4). And for the remaining percentage who utilized debit cards, mobile money accounts linked to phone numbers, or e-payment services such as PayPal, the minimal switching costs enable buyers to switch e-payment methods easily if they are dissatisfied with service quality or fees.[image: ]
Fig. 4Percentage of individuals (18 years and above) who purchased goods or services online in Palestine by method of payment and region, 2023


Additionally, the advancement of digital banking and fintech products boosts buyers' capacity to research and compare various options, thereby strengthening their bargaining power.

6 Bargaining Power of Suppliers (Medium)
Suppliers for e-payment solutions in Palestine have medium bargaining power due to the presence of local, regional, and international suppliers. Suppliers from the Middle East, especially from Jordan, who already serve Palestinian banks and e-payment providers, possess knowledge of PMA regulations and the challenges of the Palestinian fintech industry, enhancing their ability to negotiate prices. For instance, ProgressSoft, a Jordanian company, lists several Palestinian banks, including Bank of Palestine and Arab Bank, as clients, and Jawwal Pay as a payment service provider client [4]. In this scenario, ProgressSoft and similar suppliers hold higher bargaining power due to their established experience, knowledge, and success in the Palestinian market. However, other suppliers in the region with strong reputations and experience may lack familiarity with the Palestinian market, potentially complicating and lengthening the requirements gathering process.
Trust and experience are crucial in the e-payment sector, granting suppliers with strong reputations and high security standards more negotiation power than less established ones. This leverage allows them to demand higher prices, reducing profitability for companies in the Credit Services industry. External factors, including the legal, regulatory, and political landscape of Palestine, also influence supplier power. Technologies like Blockchain could modernize the payment infrastructure, shifting bargaining power to suppliers who understand these innovations. While switching suppliers for core banking technology is challenging, changing frontend or customer-facing technology, like mobile apps, is simpler due to its lower complexity.

7 Relative Power of Other Stakeholders (Medium)
Variety of stakeholder groups from the task environment. Some of these groups are governments, local communities, creditors, trade associations, special-interest groups, shareholders, and complementors [18].
The relative power of other stakeholders in Palestine's online payment sector is considered medium. This includes government regulatory bodies like the PMA, which set rules to protect parties from unfair treatment, financial institutions, e-commerce platforms, and merchants using internet-based payment systems like PalPay and Reflect. It also encompasses technology providers who offer infrastructure, security solutions, and software platforms, as well as consumers, whose preferences drive the demand and evolution of online payment systems.

8 Conclusion and Recommendations
Conclusion: In the online payment industry, Palestinian buyers are the main players having great ability to bargain because of the availability of alternative payment methods, Low switching cost when changing payment provider. Moreover, there is an opposite scenario within the suppliers who have lower bargaining power with few players that are able to bargain more power due to a specific expertise, knowledge in the Palestinian market, and relationships with the PMA and the banking institutions in Palestine. Due to the high barriers to entry which derive from the political and regulatory factors among other factors, the threat of new entrants is low But the competition among existing businesses is high. While the threat of substitute products is medium, given the available alternatives and emerging trends including blockchain and cryptocurrencies that might replace current e-payment technologies. These alternatives face challenges related to regularities and policies.
Recommendations: Beyond Porter’s analysis, further examination is required to accurately assess the potential for establishing a profitable e-payment system in Palestine. However, based on the Porter’s forces analysis in this report, local market trends towards financial inclusion guided by the PMA, and the global shift towards cashless societies, we recommend the following for an investor considering entry into this market:	1.
Focus on Differentiation and Innovation: Avoid imitating existing players and develop a unique value proposition with an outstanding user experience.

 

	2.
Prioritize innovation to offer user-friendly platforms, targeting the 18–24 age segment due to their affinity for digital and technological solutions. This segment has only 18.3% ownership at a financial institution or with a mobile money service provider, compared to 42.4% for those aged 25 and above, according to World Bank statistics included in this report. Additionally, a Digital Financial Services Roadmap to Enhance Financial Inclusion, published by the Financial Inclusion in Palestine, Palestinian Monetary Authority (PMA) and Capital Market Authority (CMA), highlighted that 18–24-year-olds account for 23.4% of the population and are more likely to adopt Digital Financial Services (DFS), which is encouraging for digital financial inclusion and unfold an opportunity targeting this specific segment [5].

 

	3.
Leverage Cutting-Edge Technology: Use advanced and flexible technology that can adapt to future regulatory changes, such as the potential introduction of blockchain and digital currencies. Make sure the platform is prepared for future developments, positioning the business as a leader and innovator in the market.

 

	4.
Strategic Partnerships and Collaborations: It is also recommended to consider forming strategic partnerships with local banks and financial institutions, such as TNB Bank, to expand e-wallet and e-payment services and collaborate with established players to leverage their distribution channels and customer bases.

 

	5.
Address Regulatory and Capital Requirements: Be prepared to navigate significant capital and regulatory requirements, including licensing fees and compliance with PMA regulations. Secure substantial financial resources for infrastructure development, marketing, operations, and regulatory compliance

 

	6.
Enhance Financial Inclusion to align with the PMA current initiatives guided by the PMA to drive growth in the market & support by the regulatory entities (PMA in this case): Develop e-payment solutions that do not require a bank account, targeting the significant portion of the population without traditional banking access. Focus on financial inclusion initiatives guided by the PMA to drive adoption and growth.

 

	7.
Compete on Security and Trust: Invest in developing secure systems that ensure the safety and confidentiality of transactions. Build consumer trust through robust security standards and high-quality user experiences

 

	8.
Adapt to Market Trends and Consumer Preferences: Offer a variety of payment methods to cater to different consumer preferences and reduce reliance on cash transactions

 

	9.
Prepare for Future Competition: Anticipate the potential entry of international payment systems like PayPal, which could significantly increase competition and develop competitive strategies to differentiate from global players through localized solutions that are more integrated into the Palestinian market

 

	10.
Monitor and Adapt to Emerging Technologies: Keep an eye on the evolving landscape of digital payment technologies, including cryptocurrencies and blockchain. Be ready to integrate these technologies into the platform as regulations permit.

 

	11.
Assess Market Dynamics Regularly: Conduct ongoing market analysis beyond Porter's framework to identify new opportunities and threats. Adapt business strategies based on changes in the competitive environment, regulatory landscape, and consumer behavior.
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Abstract
This is a study on asset valuation in the context of Islamic endowments (Awqaf). It uses real data on awqaf properties in the state of Odisha (India) to develop a valuation model. The valuation model can then be used to identify assets that are grossly underpriced and therefore, with maximum return potential from development. The methodology for this study involves data collection, exploratory data analysis, pre-processing of data, and development of models. The study applies various machine learning models such as. K-Nearest Neighbors, Linear Regression, and Random Forest to the dataset and finds an optimal model with 13 variables. with low RMSE and a reasonably high R2 value of 0.617, indicating its robustness. Among the tested models, the Random Forest model with unscaled data and 13 selected variables demonstrated superior performance, and accuracy in predicting real-world asset values. The K-Nearest Neighbors model with scaled data also showed promise with a low RMSE but was less effective overall compared to Random Forest. The study has major implications for the development of awqaf sector in general and Odisha (India) in particular. The undeveloped awqaf assets that are currently not productive but with maximum potential may be short-listed using this model and a comprehensive development plan may be subsequently implemented so as to yield sustainable benefits for intended beneficiaries in the society.
Keywords
AwqafSustainabilityProperty valuationMachine learningRandom forestKNN
1 Research Background
Islamic endowments or awqaf are by definition, a source of sustainable benefits for intended beneficiaries in the society. Potentially, they can provide resources for provision of social goods such as education, healthcare, environmental stewardship and infrastructure in a sustainable manner [28]. Unlocking these benefits requires their development and optimal utilization. A scientific and objective valuation of these assets is a precondition to realizing and enhancing their true potential through development. This paper demonstrates how machine learning models may enable the awqaf authorities to undertake a valuation exercise and identify the assets most suitable for development. It uses a reasonably large dataset on awqaf assets for the state of Odisha in India to test alternative machine learning models.
India is home to the world's second-largest Muslim population, constituting 11.1% of the global Muslim population [12], following Indonesia at 12.6%. By 2050, India is expected to surpass Indonesia [14]. Historically, India had the highest number of waqf properties, estimated at 250,000 [10]. More recently, the Waqf Assets Management System of India reports that the number has now grown to approximately 880,000. These properties benefit the community and generate good deeds for donors, significantly contributing to education, infrastructure, healthcare, and aid for the needy [27].
Proper development of waqf properties can drive community growth, especially in underdeveloped areas. Ali et al. [1] noted that waqf properties have spurred socio-economic development in many developing countries. Modern techniques and Islamic finance practices are advocated to assess and develop waqf properties for maximizing their benefits. The Ministry of Minority Affairs in India, had identified in 2006 that the effective development of waqf assets significantly impacted society and provided returns of up to 20%.
While extensive research has applied machine learning and AI to real-estate investment, similar efforts for waqf property valuation and development are lacking. Despite India having the highest number of waqf properties globally, many remain underutilized or neglected. A 2006 report by the Ministry of Minority Affairs highlighted this issue, with recent findings showing little progress [9].
This underutilization is a missed opportunity for socio-economic development in healthcare, education, and infrastructure. Conteh et al. [11] stressed the potential of waqf property development to improve healthcare in India, especially evident during the COVID-19 pandemic.
The issue extends beyond India; over 92.8% of waqf properties in Malaysia are underdeveloped, impacting national growth [1, 18] noted that transforming waqf assets into schools, healthcare facilities, and other infrastructure requires collaboration from governments, Islamic bodies, and investors. Modern techniques and Islamic finance practices are essential for identifying and developing waqf properties with the highest socio-economic benefits, making this research crucial for driving investment and development in the waqf sector.
The study aims identify the best-suited machine learning model for valuing waqf properties, identify the various factors significantly impacting property valuation, and make a comparison between the predictive performance of machine learning models.
Identifying the development potential of waqf assets involves complex, time-consuming work using machine learning and artificial intelligence. This research aims to take the first step by applying various machine learning models to accurately value waqf assets. Given that India has over 880,000 waqf assets, this study focuses on those in the state of Odisha. The goal is to develop a machine learning model specifically for valuing waqf properties in Odisha, India.

2 Review of Related Works
The real estate market is highly sensitive to economic changes [22, 29]. This makes price forecasting in such markets extremely challenging. Further, the exercise gets more complex due to the presence of a large number of factors that influence prices [6]. These include location, property size, geographical features, proximity to highways or airports, public transport, malls, schools, and neighborhood characteristics [5]. The need for predictive accuracy demands use of advanced tools such as the machine learning (ML) ones. The ML-based tools include Linear Regression (LR), Random Forest (RF), and K-nearest Neighbors (KNN). Price forecasting in the real estate market is also undertaken by web-based portals, and government sources (for minimum property values), real estate agents and professionals. But these forecasts either suffer from obsolescence, or negligence of critical variables, or are simply biased. Aubry et al. [2], Zhao and Liu [30] assert that real estate pricing has major implications for the Economy as a whole. The importance of unbiased, updated third-party property valuation can therefore, be hardly overemphasized.
Researchers have employed alternative forecasting methods and models to address this important issue. Borde et al. [5] compared three machine learning models—LR, KNN, and RF—to predict real estate prices. He used variables like distance to roads, airports, cities, shopping malls, and hospitals and observed that the Random Forest algorithm outperformed the other models in predicting price trends in Mumbai, India. Similar studies by Dimopoulos et al. [13] and Čeh et al. [7] had comparable findings. Baldominos et al. [3] found that regression models provided the best value predictions, followed by KNN. Park and Bae [19] used algorithms like RIPPER, AdaBoost, C4.5, and Naïve Bayesian to predict house prices in Fairfax, Virginia, with RIPPER performing best. Niu and Niu [17] used gradient boosting and random forest with deep learning for real estate valuation in Hangzhou, China, identifying key features like build year, floor number, and housing area. Santibanez et al. [24] showed machine learning models outperform generalized least squares methods.
Beyond regression models, Rafiei and Adeli [23] introduced a unique machine learning model for estimating sales prices of real estate units pre-construction, aiding in assessing construction viability. Trawinski et al. [26] discovered that M5P pruned model trees outperformed LR and Multilayer Perceptron in real estate appraisal. Pérez-Rave et al. [21] developed a model for big data regression analysis in real estate, enhancing ordinary least squares regression accuracy.
Table 1 summarizes the related works, listing authors, publication years, data collection methods, machine learning methods, data preprocessing techniques, dataset split ratios, and model evaluation criteria. Performance evaluation commonly uses the Root Mean Square Error (RMSE) value, a standard criterion in machine learning model assessment [8].Table 1Related works comparison


	Author(s) and year
	Data collection method
	Models used
	Pre-processing
	Data split ratio
	Measures for model accuracy

	Pasichniuk [20]
	Dataset from Kaggle
	RF, XGB, LGBM
	Yes
	81:19
	RF, XGB, LGBM: R2 train, R2 test, RMSE train, RMSE test

	Borde et al. [5]
	Web Scraping
	LR (Least Squares, Gradient Descent), KNN, RF
	No
	80:20
	LR LS, LR GD, KNN, RF: RMSE, MAE, MAPE

	Bogacz [25]
	Dataset from Kaggle
	RF, GAM, LOESS, KNN
	Yes
	75:25
	RF, GAM, LOESS, KNN: RMSE

	Baldominos et al. [3]
	Web Scraping
	KNN, SVR, MLP, Ensembles of Regression Trees
	Yes
	80:20
	KNN, MLP, Ensembles of Regression Trees, SVR: MAE, MSE, R2

	Singh [25]
	Dataset from Kaggle
	LR
	Yes
	80:20
	R2 train, R2 test

	Park and Bae [19]
	Metropolitan Regional Information Systems Database
	C4.5, Naïve Bayesian, RIPPER, AdaBoost
	Yes
	80:20
	C4.5, Naïve Bayesian, RIPPER, AdaBoost: Avg. error

	Čeh et al. [7]
	Mass Real Estate Valuation Office Database
	OLS, RF
	Yes
	70:30
	OLS, RF: R2, MAPE test, MAPE train, COD test, COD train

	Dimopoulos et al. [13]
	Department of Lands and Surveys of Cyprus Dataset
	LR, RF
	Yes
	80:20
	LR, RF: RMSE, MAE, MAPE





Previous studies on machine learning applications for real estate valuation often focuses on specific areas with unique variables. This study reviewed various machine learning models, including KNN, RF, and LR, highlighting their frequent use and comparing them with other models. Advanced research has introduced novel machine learning models applicable beyond real estate. The findings suggest RF and KNN outperform LR in predicting real estate values. Given the economic impact of property valuation, further research is essential to improve prediction accuracy and expand the scope of existing models.

3 Methodology
3.1 Research Approach
This study retains the research approach of its initial version [15]. It employs a quantitative research approach, analyzing a dataset obtained from IBF Net Group, which includes data of waqf properties in Odisha, India, to predict property values. The study aims to identify the ideal machine learning model for prediction and determine significant variables affecting property prices.
The methodology includes splitting the dataset into training and testing sets with various ratios to find the optimal split, pre-processing the dataset, creating and optimizing models based on the training set, testing these models, and evaluating their performance using error assessment criteria. The dataset will be split into training and testing sets in a ratio of 80:20, respectively, for machine learning model development and assessment. The research approach is divided into three phases: Collection of Data and Preparation, ML Modelling, and Result Evaluation.

3.2 Dataset
The data comprises 21 variables, including the dependent variable, and 1086 observations. Table 2 provides a detailed description and sample data of the variables.Table 2Description of the variables in the dataset


	Variable names
	Description of variables
	Sample of data

	Area
	Property Area
	1.96, 4.84, 0.8, etc

	Peracre_Value
	Per acre value in the area (Estimated)
	242,000, 197,000, 3,200,000, etc

	Accessibility
	Travel time (in minutes) to the closest city with 50,000 or more people (Estimated)
	108, 36, 18, etc

	Population_Count
	Count of people per 1 km2 (Estimated) (Measured as people per pixel)
	244.5475311, 128.129425, 803.9469604, etc

	Population_Density
	Population density per 1 km2 (Estimated)
	305.3790283, 159.7026367, 1004.180603, etc

	Night_Light
	Intensity of light in the area at night
	1.815827608, 1.775606513, 13.74113274, etc

	Elevation
	Elevation (above sea level) (in metres)
	254, 293, 169, etc

	Urban_Rural
	Whether properties are in urban or rural areas
	0, 0, 1, etc

	Land_Cover
	Land cover in the area
	44, 44, 44, etc

	Births
	Live births in the area (Estimated)
	5.856651306, 3.339966536, 5.343646526, etc

	Pregnancies
	Pregnancies in the area (Estimated)
	8.611118317, 4.910800934, 7.856840134, etc

	Temperature
	Average monthly temperature in the area
	27.05700017, 26.55166669, 26.91566635, etc

	Precipitation
	Average monthly precipitation in the area
	113.1666667, 112.8333333, 117.75, etc

	Distance_to_roads
	Distance to the closest road (in metres)
	255.3210083, 810.6356209, 294.5550231, etc

	Distance_to_waterways
	Distance to the closest waterway (in metres)
	2042.468135, 2124.88869, 2460.699699, etc

	Distance_to_schools
	Distance to the closest school (in metres)
	50,243.07767, 28,010.47436, 86,164.12904, etc

	Distance_to_colleges
	Distance to the closest college (in metres)
	85,660.53464, 79,661.76539, 52,938.20791, etc

	Distance_to_hospitals
	Distance to the closest hospital (in metres)
	16,327.884, 19,065.19568, 5264.08565, etc

	Distance_to_stations
	Distance to the closest station (in metres)
	47,363.05817, 18,711.74757, 622.9815752, etc

	Distance_to_supermarkets
	Distance to the closest supermarket (in metres)
	98,403.86667, 114,562.4315, 51,507.53842, etc

	Distance_to_parks
	Distance to the closest park (in metres)
	298,094.0837, 308,108.2169, 217,560.0382, etc







4 Data Analysis and Implementation
Initial data exploration involves examining the dataset's size, structure, and data types, and addressing missing values and multicollinearity. Outlier treatments like interquartile range flooring, capping, mean imputation, and deletion are tested. Exploratory Data Analysis (EDA) visualizes variables and distributions. Feature engineering selects significant variables, and scaling prepares the data for algorithms. The dataset is split into testing and training sets, with LR, KNN, and RF models fit to the training set and predictions made on the test set.
4.1 Data Pre-processing
The dataset, from IBF Net Group, includes awqaf properties data from Odisha, India, with observations of per acre value and predictors for value prediction. The dataset, uploaded to Python on Google Colaboratory, contains 1086 observations and 21 variables. All variables are non-null, with data types int64 and float64. Statistical information was obtained using the describe function, indicating no missing values but the presence of outliers in the target variable, Peracre_Value.
Multicollinearity was tested using the Pearson Correlation Matrix. Highly correlated variables (Population_Density and Population_Count; Births and Pregnancies) were identified and treated by removing one variable from each pair. The dataset's histograms revealed key insights: Area and Peracre_Value had most data within a range but showed some outliers. Accessibility was normally distributed without significant outliers. Population_Density, Night_Light, and Urban_Rural highlighted urban areas with outliers. Pregnancies correlated with Accessibility outliers. Precipitation indicated high rainfall in Odisha. Distance-related variables (to roads, schools, hospitals, stations, supermarkets, parks) consistently displayed high-range outliers, reflecting rural data.

4.2 Data Preparation
Data preparation involves final steps before model input which includes feature selection to reduce insignificant variables, feature scaling for easier data interpretation, and splitting the dataset into training and testing sets. Feature selection identifies significant variables for predicting the target variable, improving model accuracy. Backward elimination, which removes the least correlated variables with the target variable, was used. Variables significantly correlated with Peracre_Value were Night_Light, Urban_Rural, and Population_Density. Iterations of LR and RF models were run to determine significant features, with R2 values guiding the elimination process. Variables like Temperature, Distance_to_waterways, Land_Cover, Elevation, and Distance_to_colleges were dropped, reducing independent variables from 18 to 13.
Feature scaling adjusts data to a range between 0 and 1, improving model speed and error surface shape. This makes RMSE values simpler to understand. For instance, RMSE changed from 7,193,159.4629 to 0.048 after scaling. The dataset was split with a ratio of 80:20 into training and testing sets, respectively, with a random_state shuffle with a value of 42 was applied to ensure unbiased data distribution. This stage prepares the data for model building and testing.

4.3 Modelling
The predictive models LR, KNN, and RF were developed and tested. Experiments compared model performance using RMSE, as R2 is not recommended for evaluating KNN models.
Various tests were conducted for the performance evaluation of different predictive models on the dataset. Each model underwent multiple experiments: (a) using all features, (b) using selected features after feature selection, and (c) using unscaled features. The models were assessed based on R2 and RMSE values to determine their accuracy and fit with the real-world data.


5 Results and Discussion
5.1 Base Models
The base models used for initial testing and backward elimination of variables yielded R2 values of 0.3109 for LR and 0.5851 for RF. The results of variable elimination are shown in Table 3.Table 3R2 backward elimination


	Name of the variable
	R2 value for linear regression
	R2 value for random forest

	(All Variables)
	0.3109
	0.5851

	Area
	0.3110
	0.5214

	Distance_to_parks
	0.3161
	0.5747

	Temperature
	0.3120
	0.5926

	Distance_to_waterways
	0.3145
	0.5986

	Land_Cover
	0.3143
	0.6066

	Pregnancies
	0.3138
	0.5915

	Distance_to_supermarkets
	0.3151
	0.6035

	Distance_to_roads
	0.3146
	0.5995

	Distance_to_stations
	0.3156
	0.6055

	Precipitation
	0.2954
	0.5803

	Accessibility
	0.3155
	0.5969

	Elevation
	0.3280
	0.6045

	Distance_to_hospitals
	0.3249
	0.5866

	Distance_to_schools
	0.3123
	0.5969

	Distance_to_colleges
	0.3294
	0.6178

	Population_Density
	0.3435
	0.6129

	Urban_Rural
	0.3269
	0.614

	Night_Light
	0.2404
	0.4883





Dropped variables included Temperature, Distance_to_waterways, Land_Cover, Elevation, and Distance_to_colleges. Despite high R2 values for predictions, the fit of the models were poor, with significant differences between training and testing errors, indicating issues with insufficient observations, outliers, and data split randomness. Revisiting data preparation steps may improve model fit.
Three LR model experiments were conducted: using all 18 variables, 13 selected variables, and 13 unscaled variables. The best performance was from the model with 13 scaled variables (LR2), with an RMSE of 0.0481 and R2 of 0.329, outperforming the other models.
KNN model experiments also used 18 variables, 13 selected variables, and 13 unscaled variables. Both scaled models (KNN1 and KNN2) performed similarly, with an RMSE of 0.0310, showing KNN's tolerance to insignificant variables. In the case of.
RF models, the one with 13 unscaled variables (RF3) performed the best, with an RMSE of 5,451,373 and R2 of 0.617, indicating better results than the models with the scaled dataset.

5.2 Comparison of the Models
Models were compared using RMSE and R2 values. KNN models with scaled data had the lowest RMSE of 0.0310. However, the RF3 model with unscaled data and 13 variables was identified as the best overall, considering both RMSE and R2 values. Feature scaling improved KNN models but negatively affected RF models.
The best model based on RMSE was the KNN model with scaled data. However, the RF3 model with unscaled data and dropped insignificant variables was identified as the best fit for predicting real-world asset values due to its robustness against outliers and minimal pre-processing requirements.


6 Summary and Conclusion
Valuation of Islamically endowed or awqaf assets are critical for the development of such assets. Only then, can awqaf provide sustainable and enhanced flow of benefits for the intended beneficiaries. At the same time, data indicates the overall gross underutilization of such assets. This study aimed to identify a robust valuation model for these assets. It applied alternative ML techniques to predict the value of awqaf assets in the state of Odisha (India). It tested three models: LR, KNN, and RF. It identified 13 significant predictor variables, with Night_Light being the most crucial. Among the models, the Random Forest model proved most effective in predicting asset values.
The use of specific ML models (LR, KNN, RF) limited the study, as different models yield different performance metrics. RMSE, the chosen performance metric, can be manipulated, potentially leading to inaccurate model evaluations. Additionally, the study was geographically confined to the state of Odisha, India with an assumption that factors governing the value of awqaf properties are similar to those in other states of India, and elsewhere.
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Abstract
The term “Metaverse” has gained immense attention lately, propelled by the swift progression of digital technology throughout every aspect of society. This progress has significantly expanded the realms of virtual worlds, obscuring the divide amid physical and digital spaces and amplifying the influence of the Metaverse. Through augmented and virtual reality, the Metaverse integrates into the physical world, enabling users to navigate real and simulated environments via avatars and holograms. Metaverse is considered as a next stage of internet which facilitates connections regardless of physical distance. It engage users in 3D environments. These days many emerging entrepreneurs are using Metaverse technologies in their business. The study is conducted to understand the development of Metaverse entrepreneurial opportunities by analyzing the various challenges associated within the virtual world. The Metaverse creates a shared virtual space combining physical and virtual reality and offers a distinctive platform to the upcoming entrepreneurs. The present research paper focused on the origin, history, and characteristics of Metaverse and simultaneously it addresses the key entrepreneurial activities that can be undertaken in it. The research paper concludes that Metaverse will have a positive impact on various entrepreneurial ventures including industrial investments, collaborations, regulatory frameworks and technological innovations as well.
Keywords
MetaverseDigital entrepreneurshipAvtarVR and AR
1 Introduction
“Metaverse” is a Greek word where Meta connotes ‘beyond’ and Verse signifies ‘Universe’. Combining these two words we get “Beyond Universe.” The term Metaverse gained momentum in Neil Stephenson’s fiction “Snow Crash” in the year 1992.Metaverse poised a world where the users engage themselves through creating Avtars which is an advanced version of internet. The Metaverse which is an augmented reality space encourages users to perform various activities such as purchase of land, building, dining, gaming, etc. All these are done through Virtual Reality (VR) glasses. Various platforms such as Roblox, Fortnite, Lindon’s Lab Second life help users to create Avtars enabling them to be socially available in the virtual world. The digital space is creating multifaceted opportunities for the entrepreneurs and users and thereby bridging the gap between virtual and real world. Facebook CEO Mark Zukerberg has shifted to create an immersive ecosystem ‘Metaverse’. Many big companies are investing heavily in technology such as cryptocurrency, blockchain, VR, etc. signifying a convergence of technologies.
As the Metaverse evolves, it transforms from a conceptual idea into a tangible digital reality. This study delves into the Metaverse's multifaceted aspects, drawing insights from diverse experts, examining its profound impact across disciplines.
The Metaverse allows individuals to engage in first-person experiences and establish a shared presence with others [19, 24]. During the 2021 annual conference of Facebook, Mark Zuckerberg, the CEO, articulated the company's commitment to constructing a connected array of experiences, a novel rendition of the web, an amalgamated immersive environment known as ‘Metaverse’ [13]. The corporate sector has dedicated years to investing in and exploring the foundational technologies essential for the Metaverse. For instance, Meta introduced the “Presence Platform” to facilitate novel immersive encounters [15]. Meta has also initiated trials with “Zuck Bucks” as a fresh form of currency for the Metaverse [17]. Various companies are engaged in developing 4D gaming or innovating new VR headsets (e.g., Meta, Sony, and Apple) (Faber, 2022). The Metaverse represents a virtual realm that integrates all facets of digital technology, encompassing video conferencing, games like Minecraft or Roblox, cryptocurrency, email services, virtual reality, social networking, and live streaming. Historically, the Metaverse remained confined to theoretical discussions. However, with the advent of the digital era and the continuous progress of Internet behemoths, the divide between virtual concepts and actuality is progressively diminishing. This research scrutinizes these subjects precisely through the fusion of an educated exposition and a diverse disciplinary approach adopted by experts who possess varied backgrounds. The focus is on various facets of the metaverse and its profound influence on transformation.
1.1 Definitions of Metaverse
Definitions of the Metaverse vary, aligning with descriptions of a 3D virtual shared world leveraging augmented and virtual reality services, constituting an immersive digital infrastructure supporting multiple virtual worlds. The Metaverse's essence lies in providing seamless transitions between these worlds, allowing users to experience and interact in a first-person perspective while sharing a mutual presence with others. Metaverse is defined as a pervasive and enduring digital framework that accommodates various virtual realms [19]. Each realm is underpinned by a variety of facilitating technologies that enable the creation, distribution, and consumption of digital objects (goods, services, and interactions) [18, 22]. It is expected that individuals will be capable of smoothly moving from one virtual realm to another within the metaverse [19, 22]. In the metaverse, individuals engage from a first-person perspective and establish a shared presence with others [19, 24]. The infrastructure of the metaverse relies on diverse technologies, such as virtual reality (VR) and augmented reality (AR) headsets for virtualization [19], tools for avatar manipulation and haptic feedback [25, 27, 28] blockchain technology and NFTs [7], as well as foundational technologies like high-speed networks and cloud computing [6]. More specific definition of Metaverse was given by Dr. Sang-Min Park and Professor Young-Gab Kim into four distinct categories: environment, interface, interaction, and social value.
Environment: Metaverse environments encompass realistic, unrealistic, and fused settings. Realistic metaverses faithfully mirror geography and physical elements based on the developer’s intention. Avatars in realistic metaverses can't exist in multiple locations, and movement speed mirrors real-world limitations. Unrealistic environments in the metaverse deceive users’ senses, transcending realistic time and space barriers.
Interface: The interface aspect includes 3D, immersive, and physical methods. While 3D isn't a mandatory metaverse element, many definitions refer to it as a “3D virtual world.” Immersion plays a crucial role in engaging users and maintaining a seamless world experience.
Interaction: Metaverse interaction falls into social networking, collaboration, and persona dialog categories. Redefining and effectively utilizing social networking experiences within the metaverse presents challenges. Interest in collaborative value creation beyond individual VR experiences is growing, while persona dialog aims to maintain natural NPC-based conversations. The metaverse's world is supported by user interactions, emphasizing the importance of networks in various studies.
Social Value: Sustainability and interdisciplinary studies contribute significantly to social values and the metaverse's resilience. Sustainability stands as a vital factor within the metaverse, complementing the real world and also serving as its own target. The metaverse fosters the exchange of diverse experiences and knowledge among users, enabling financial growth, innovation, and the expression of different facets of individuals. Interdisciplinary research acts as a bridge for the metaverse to evolve beyond a mere 3D environment and physical applications, integrating it into societal development.


2 Review of Literature
The literature on the Metaverse presents a comprehensive view of its current status, potential growth, and implications across various domains. The metaverse has been characterized as a novel manifestation of the internet that employs virtual reality headsets, blockchain technology, and avatars within a fresh amalgamation of the corporeal and digital realms [14], The [26] A more suitable definition of the term metaverse within the literature has yet to be agreed on, however, we align with brief definition as detailed in Damar [8] where the study depicts metaverse as: “the layer between you and reality” and the metaverse denoting a “3D virtual shared world where all activities can be carried out with the help of augmented and virtual reality services”. There are several entrepreneurial opportunities in various sectors like digital marketing, advertisements, games, education, and tourism in the metaverse which possess the capability to transform business and reduce social inequalities. Shivani, Inder [23] There are potential entrepreneurship opportunities in the metaverse world, highlighting it as an opportunity to be seized economically. Being an entrepreneur in the metaverse world is currently costly. Aysun et al. [2] Entrepreneurship opportunities in the metaverse are there, including the use of digital twins, gamification, and collaborative spaces. Eight concepts related to metaverse and digital entrepreneurship, including digital twins and collaborative spaces. Biancone (2023). The metaverse has the potential to update technology and interaction. The development of the metaverse brings both opportunities and challenges. Brendan, Howe [3].
2.1 Research Question
What are the key entrepreneurial opportunities offered by the Metaverse?


3 History of Metaverse
The historical trajectory of metaverse revealed important milestones. From the World Wide Web invention by Tim Berners-Lee in 1989 to the introduction of the term “metaverse” by Neil Stephenson in 1992, and the creation of Second Life by Philip Rosedale in 2003, the evolution continued with the advent of blockchain technology and cryptography in 2009. Later technological developments such as Oculus in 2012, NFT in 2014 and Decentraland in 2015 further shaped the Metaverse landscape. Games such as Pokemon Go and Fortnite combine AR and real-world games and enrich virtual experiences. The COVID-19 pandemic accelerated virtual interactions, stimulated an explosion of virtual platforms, and prompted research in the virtual world. In 2021, Microsoft's Mesh for Microsoft Teams was renamed Meta by Mark Zuckerberg, while large companies such as Microsoft, Walmart, and Nikewere investing heavily in the Metaverse as the focus of future technological and social development.
3.1 Components of Metaverse
The following Fig. 1 depicts Jon Radoff's breakdown of the Metaverse value chain into seven layers which provides a comprehensive understanding of its components:[image: ]
Fig. 1Layers of metaverse.
Source https://​medium.​com/​building-the-metaverse/​the-metaverse-value-chain-afcf9e09e3a7



Experience: This layer focuses on the dematerialization of physical space and objects within the Metaverse. Users can engage in various experiences like e-sports, classroom simulations, gaming, and more through applications like Netflix, Roblox, and Facebook.
Discovery: It involves the process of discovering new experiences within the platform. Inbound discovery is that where users are actively engaged in seeking information and experiences through various apps, events, real-time experiences, and community-driven content, whereas outbound discovery is concerned with various opportunities that is available in the Metaverse such as notifications, advertisements, and email, etc.
Creator Economy: Metaverse is like a mirror to reality. This layer provides a huge platform for content creators who are engaged in producing digital contents such as blogs, e-books, design tools, webinars, sandbox environments, and asset markets etc.
Spatial Computing: It combines the of VR, AR and MR for the effective functioning of Metaverse. In Spatial computing specialized softwares and hardwares are required such as 3D engine, voice and gesture recognition, human biometrics, etc. It also creates immersive experiences through sensors that engage sight, sound, and touch, allowing them to interact with a realistic world.
Decentralization: In this layer there is a shift of control to distributed networks so that users can gain ownership while maintaining privacy and security on their data sets. A revolutionary step in this regard is blockchain technology.
Human Interface: This layer particularly deals with all those devices through which users are able to experience the magic of Metaverse. Such devices include VR headsets, smart glasses, wearables, etc. Such interfaces helps users to experience metaverse just like physical world.
Infrastructure: This layer basically deals with advanced technologies that make the metaverse functional. Examples include computing power and network, AI, Wi-Fi, blockchain technology, advanced GPU technology, video gaming technology, etc.
The best way to understand metaverse is through its layers as each layer represent different phases of value chain of metaverse market.


4 Entrepreneurial Opportunities in Metaverse
Young entrepreneurs are focusing towards virtual entrepreneurship which encompasses either virtual business completely or transforming the existing business into digitalized ventures. Virtual entrepreneurship in Metaverse is performed in the virtual shared environments involving creation and management of business. There has been a paradigm shift in performance of business in the modern world using innovative tools so as to streamline the business processes. Virtual entrepreneurship embraces creation and identification of innovative applications for developing digital ventures. Metaverse acts as a real world where users within the same space can open shops, resturants etc. so as to meet the demands of metvaerse society.
Although there is a lot of scope for business applications in the metaverse but at present, it is at its nascent stage and in the process of development as the technology driven metaverse will provide ample opportunities in various sectors ranging from social media to e-commerce and even real estate. Various projections indicate that the global metaverse market is likely to grow smoothly, reaching $1,527.55 billion by 2029, compared to $100.27 billion in 2022, with a remarkable compound annual growth rate (CAGR) of 47.6%. Such tremendous growth is the result of taking up of online video gaming and a growing consumer preference for online product shopping.
The metaverse is gaining attention as it provides a creative approach for businesses to communicate and work with users all around the world online. Metaverse provides a ground for a complete virtual economy encouraging users to engage in a variety of activities, including the formation of genuine enterprises. There was massive internet shopping, virtual meetings, and e-learning during COVID epidemic. However, the restrictions on physical movement imposed by the epidemic have significantly increased the usage of digital technology in several aspects of human life [12], (Nagel, 2020; Spurk, Straub, 2020).
Furthermore, consumers can participate in diverse events like art exhibitions, product launches, trade shows, concerts, and more from any location worldwide through immersive experiences. Recognizing the vast business prospects offered by the metaverse, major technology firms like Google, Microsoft, Nvidia, and others have made substantial investments in this space [21]. In 2023, the metaverse is expected to generate over $32 billion in consumer spending and $13.84 billion in revenue for the gaming and metaverse market [10] (ZipDo, n.d.) [1]: Latest User & Market Trends, n.d.)
The expansion of the gaming metaverse sector is anticipated to exhibit a Compound Annual Growth Rate (CAGR) of 38.2%, escalating from $36.81 billion in 2022 to $710.21 billion by the year 2027 [16]. In 2021, the global metaverse industry had a market size of $38.85 billion and is forecasted to attain $678.8 billion by the year 2030. (How to Prepare Your Business for Metaverse Trends in 2023—Business of Apps, n.d.) It's not only consumer-facing industries that stand to gain from the metaverse. Business-to-business enterprises will also see significant advantages. Consider a scenario where a manufacturer needs to purchase new equipment parts. Currently, they receive either a physical brochure or a PDF via email, typically containing static 2D images. However, in the metaverse, users could interact with products in a virtual setting at reduced expenses. The metaverse presents a remarkable potential to significantly broaden the marketplace's accessibility for regular clients from upcoming and frontier economies. Evolution of internet has already revolutionized the reach of goods and services that were once inaccessible. Important players of metaverse market include Meta, Nvidia, Roblox, Bytedance, Epic Games, and Alphabet Inc. [16]. Now, individuals in low-income countries, for instance, might secure employment in Western companies without needing to migrate. Educational prospects will also widen, as virtual reality environments offer a cost-effective and efficient means of accessing training. However, these advancements will necessitate transparent governance structures to navigate associated challenges. From a corporate standpoint, there are immense opportunities for scaling operations. Rather than maintaining physical stores in numerous cities, a major retailer could establish a global hub within the metaverse capable of catering to millions of customers. Beyond retail, metaverse will create a difference in payment from cash to cryptocurrency in games, sports betting, and gambling (Opportunities in the Metaverse, n.d.)
The following Fig. 2 states that the metaverse market is projected to experience significant growth, driven by the increasing use of digital platforms and AR, VR, and mixed reality technologies. The market was valued at USD 7.91 billion in 2022 and is projected to reach USD 107.49 billion by 2030, with a compound annual growth rate (CAGR) of 45.2% during the forecast period (2022–2030). The incorporation of digital platforms into industries and the growing use of AR, VR, and mixed reality in art and recreational activities are key drivers for this growth. Based on the analysis conducted by Newzoo, IDC, PWC, Statista, and Two Circles, projections suggest that the Metaverse market is poised to achieve a valuation of $783.3 billion by 2024, with a figure of $578.7 billion anticipated for the year 2020, indicating a steady annual compound growth rate of 13.1%. In light of the increasing trend among video game developers to enhance existing offerings through immersive 3D virtual environments that bear resemblance to social media platforms, the scope for market expansion is evident. This expansion encompasses diverse avenues such as live entertainment options like concerts and sports events, in addition to vying for a portion of the revenues generated from social media advertising.[image: ]
Fig. 2Global metaverse market overview.
Source Secondary Research, Primary Research, and Analyst Review Metaverse market Trends



It is noteworthy that the overall magnitude of the Metaverse market has the potential to surpass that of gaming software, services, and advertising revenues by a factor of 2.7. Key players in the online gaming sector, such as Roblox, Microsoft, Activision Blizzard, Electronic Arts, Take-Two, Tencent, NetEase, and Nexon, are strategically positioned to leverage the growth of 3D virtual worlds in order to drive user engagement and growth to promote engagement and sales.
4.1 Some of the Important Entrepreneurial Opportunities in Metaverse Include the Following
Virtual commerce and Retail: Entrepreneurs can establish virtual stores or marketplaces within the Metaverse, offering products and services to users worldwide. Virtual shopping experiences can be enhanced with features like virtual try-ons, immersive product demonstrations, and interactive customer support. This is how businesses can transition their goods and services into the virtual realm by creating virtual storefronts and showrooms. (8 Best Metaverse Business Opportunities in 2024, n.d.).
Virtual Real Estate: Just as in the physical world, virtual real estate within the Metaverse holds value. Entrepreneurs can invest in acquiring and developing virtual properties, such as event spaces, entertainment venues, or residential areas, and monetize them through rentals, events, or virtual property sales. Thus, users can acquire virtual real estate, build their own environments, and accrue digital assets [5].
Entertainment and Media: Content creation in the Metaverse presents significant entrepreneurial opportunities. This includes developing virtual experiences, games, multimedia content, and immersive storytelling for entertainment, education, training, and marketing purposes.
Virtual Events and Experiences: Entrepreneurs can organize and host virtual events, conferences, concerts, exhibitions, and workshops within the Metaverse. These events can attract global audiences and offer unique experiences not possible in the physical world. Brands can create immersive experiences and events in the metaverse, eliminating geographical and capacity limitations. (Business Opportunities in the Metaverse - iCommunity, n.d.).
Virtual Services and Consulting: Entrepreneurs can provide virtual services such as consulting, coaching, tutoring, therapy, design, programming, and digital marketing within the Metaverse, leveraging digital tools and platforms to reach clients globally.
Metaverse Infrastructure and Technology: Developing tools, platforms, and infrastructure to support Metaverse experiences presents entrepreneurial opportunities. This includes creating virtual reality (VR), augmented reality (AR), and mixed reality (MR) technologies, as well as building platforms for social interaction, commerce, communication, and content creation within the Metaverse.
Virtual Finance and Cryptocurrency: With the rise of virtual economies within the Metaverse, there are opportunities for entrepreneurs to innovate in virtual finance, blockchain technology, digital currencies, non-fungible tokens (NFTs), decentralized finance (DeFi), and virtual asset trading.
Education and Training: Entrepreneurs can offer virtual classrooms, online courses, tutoring services, skill-based training, and professional development programs within the Metaverse, catering to learners of all ages and backgrounds. (8 Best Metaverse Business Opportunities in 2024, n.d.).
Overall, the Metaverse provides a fertile ground for entrepreneurial innovation, offering diverse opportunities for those willing to explore and capitalize on this emerging digital frontier. As the metaverse remains to grow and evolve, it is anticipated to create even more business opportunities and transform various industries.
Conclusion
The metaverse is here, and it’s not only transforming how we see the world but how we participate in it – from the factory floor to the meeting room. ~ Satya Nadella, Microsoft CEO.


The Metaverse is now emerging as a shining reality. It aims to provide a universally decentralized platform where everyone will have the resources needed to grow and progress. Metaverse will be a future place of work, entertainment, games, communication and meeting other needs within a single destination. Metaverse will provide ample benefits and opportunities for each business to grow and develop. A decentralized market economy will be its basic feature where all companies will have fair opportunities to participate and benefit from dividends. Moreover, it will provide safety and security for the exchange of digital assets through NFTs (non-fungible tokens). Thus, it can be concluded that, the rise of virtual entrepreneurship is an exciting development in the world of business. Virtual entrepreneurship is a boon to the economy as it will lead to numerous opportunities for growth and is going to mark a noteworthy position in the future of commerce. For individuals who possess a wealth of experience in the entrepreneurial realm or those who are embarking on their initial journey, the present moment presents an opportune occasion to delve into the captivating potentialities of virtual entrepreneurship within the metaverse.
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Abstract
The research aims to study the risks surrounding the economic unit, including the operation of swap and options contracts and their impact on sustainability, its dimensions, and enhanced reports for the financial statements. In applying his research, the researcher followed the use of hedging accounting on the financial investments of the Baghdad Soft Drinks Company to reduce the risks to which it is exposed, and relied on the inductive approach in the theoretical aspect mixed with The deductive approach in the practical aspect, and the researcher followed the analytical approach by making use of the various available sources and analyzing what is in them to identify the research variables and the factors associated with them that enable examining the relationship between them and their impact on achieving the desired results. For the purpose of proving the research hypothesis, adopting a hypothetical method in treating investments. Finance by employing hedging accounting to reduce the risks facing companies. The research addresses the problem of the negative effects of crises in general and the environmental, social and economic dimensions in particular by using hedging accounting and enabling it to control risks effectively and successfully. The use of financial derivative contracts will help to hedge risks and reduce their consequences. Regarding the results achieved, the financial position of Baghdad Soft Drinks Company was strengthened by acquiring financial assets, and employing these gains with hedged financial assets enhances their ability to continue and address risks before they occur and achieves sustainable financing, as well as sustainability reports that help in making decisions and give awareness. The economic unit for balancing the dimensions of sustainability (economic, environmental, social).
Keywords
SustainabilityRisksHedge accounting
1 Previous Research
In Ibrahim’s research, the study aimed to introduce the concept of sustainable development and its accountability, the entrances to preparing sustainability reports and its obstacles and determinants of disclosure, as well as the concept of voluntary disclosure of the sustainability report, and to present a proposed model for voluntary disclosure of sustainability reports. In the Iraqi market for securities, investors and financial analysts, the study reached several results, the most important of which is that the proposed model shows the importance of disclosing sustainability reports by providing more comprehensive and more comprehensive information on economic units [1].
While Li and Marinc sees in his research the use of financial derivatives and the risks of holding companies for US banks The use of financial derivatives and risks of U.S. bank holding companies and the aim of the research is to identify the positive relationship between derivatives and risks in relation to derivatives for trading as well as to derivatives in hedging. The use of financial derivatives is positively and significantly related to the regular exposure to risks that bank holding companies are exposed to [2].

2 The Methodological Framework
	2.1.
Research problem: All companies are exposed to risks and accounting is the effective way to measure them, so they must play their role in addressing the problems and the major effects they cause. The problem that the research aims to solve is “What is the role of hedging accounting to reduce risks and achieve a sustainable economic situation for the economic unit?”

 

	2.2.
Research hypothesis: Hedging accounting and its financial instruments and derivatives help reduce risks and enable research to overcome risks and continue its sustainable activity.

 

	2.3.
Importance of research: The importance of research emerges from the extent of the impact of risks and their impact on corporate sustainability.

 

	2.4.
Research objective: The research aims to study the risks surrounding the economic unit and the mechanism of operation of both options and futures contracts and their impact on sustainability, its dimensions, and enhanced reports for the financial statements.

 






3 Risk
Al-Shammari believes that, in the financial sense, it refers to the volatility and instability of returns or the fluctuation in the company’s market value, that is, uncertainty about future cash flows, as the economic unit prefers certain cash flows over uncertain cash flows [3].

4 Risk Management
Enterprise Risk Management (IRM), the Association of Insurance and Risk Managers (AIRMIC) and the General Risk Management Society define risk management as “the process by which economic units systematically address the risks associated with their activities with the aim of achieving sustainable benefit within each and across all Activities [4] while the ISO standard indicates that it can be used in many industries and application areas, this appears to be closer to project risk management [5] Risk management defines the vocabulary in terms of institutional or regulatory risk management: “The coordinated activities to direct and control an economic unit with respect to risks.” The US Food and Drug Administration (FDA) defines risk management as “the systematic application of quality management policies, procedures, and practices for the functions of assessing, monitoring, communicating, and reviewing risks” [6]. Risk management programs are defined as The formal process used to identify, qualify, and mitigate concerns that an economic unit may discover. Many economic units have some form of risk management programs. These programs may be very mature and well-defined [7].

5 The Main Causes of Risks
There are several causes that make up risks, some of which are internal, such as the nature of goods and services, and administrative and financial decisions, and some are external. The causes of risks can be identified as follows: [8].	5.1.
Inflation.

 

	5.2.
Type of commodity and product.

 

	5.3.
Market fluctuations.

 

	5.4.
Fluctuation of interest rates.

 

	5.5.
Change in laws and legislation.

 






6 Hedging
It is considered an important achievement in the financial markets during the current years because of its contribution to the growth of the derivatives market [9]. This growth in the market led to the creation of innovative financial instruments that greatly helped in providing investors and economic units with tools to manage price fluctuations. Unfavorable. As it enables them to avoid risks by transferring them or transferring them to other parties willing to bear them, it is an effective market in reallocating risk among dealers [10]. Also, most economic units, as a result of their exposure to market risks, hedge to reduce their exposure to fluctuations in prices, as financial planning reduces Potential exposure to the risks of financial distress resulting from a cash shortage [11].
From the above, we conclude by saying that hedging is an achivement that contributes to the growth of the derivatives market and thus creating innovative tools to manage price fluctuations. It is truly an important and main strategy that cannot be dispensed with in risk management.

7 Hedging Strategies
There are several forms that are used to hedge against market risks, which will be presented as follows [12, 13].	7.1.
Short hedging: In this strategy, when you own goods or assets and fear a decrease in their price, you take into account hedging against a decrease in the price by maintaining a short position on the futures exchange.

 

	7.2.
Long hedging: It is also called the anticipatory hedging strategy, because the hedging economic unit expects to purchase goods or financial assets through the current market at a later date.

 






8 The Evolving Need for Derivatives
Derivatives can be viewed as a need-based social innovation in the financial economy, necessitated by the need to control extremely increased volatility due to problems of inflation, currency, debt defaults and many other factors [14].

9 Uses of Financial Derivatives
Financial derivatives are used for the following purposes [15].	9.1.
Risk management.

 

	9.2.
Speculation.

 

	9.3.
Reducing transaction costs.

 

	9.4.
Arbitrage.

 






10 Using Derivatives for Hedging and Precaution
The following procedures must be followed when using derivatives in risk management [16]:	10.1.
Identifying the types of risks that the economic unit is likely to face and, as a result, identifying their causes, such as interest rates and exchange rates.

 

	10.2.
Quantifying the risks resulting from the economic unit’s work.

 

	10.3.
Choosing appropriate derivative tools for these risks and managing them in a way that achieves profit for the company.

 

	10.4.
Develop an effective system for monitoring performance when using the selected derivatives, and work on developing predictions of their future results.

 






11 The Concept of Sustainability
It is a business approach that contributes to developing value in the long term and takes into account the environmental, social and economic climate of how a particular economic unit operates [17].
It is also defined as the strategies, policies, plans and programs developed by the economic unit to consider the economic, social and environmental impacts of the operations it has undertaken to achieve sustainability requirements [18].

12 Dimensions of Sustainability
To achieve sustainable development, and the dimensions of sustainability are the following:	12.1.
The environmental dimension: It is related to information related to the impact of economic units on the environment and how to measure and report it. Its goal is to improve the performance of economic units in environmental sustainability in the long term through management systems in economic units that can be considered as a new tool in environmental sustainability [19].

 

	12.2.
The social dimension: Economic units that have long-term sustainability plans pay wages and benefits to their employees to encourage them to live a sustainable life within their area of ​​residence. This generates trust within the economic unit [20].

 

	12.3.
The economic dimension: The concept of sustainable economic development has received increasing attention in recent years from economic units, along with the concept of social and environmental development, due to the significant economic impact on the environment and society, as a result of the increasing economic growth, especially in the industrial sector, and the emissions resulting from it [21].

 






13 Sustainable Finance in Risk Management
The development of sustainability accounting must combine the viewpoints of internal and external parties, and as a result, sustainability accounting is provided through the following [22].	13.1.
Supporting continuous improvement processes in economic units.

 

	13.2.
Compliance with regulatory and environmental policies.

 

	13.3.
Providing the information required for internal decision-making in the economic unit.

 

	13.4.
Disclosure of information to external reports of stakeholders.

 





Sustainability accounting works on a balanced view of the facts, shifting from internal to external interest, taking into account the three dimensions of the economic unit’s activities (environmental, economic, and social), and communicating information to internal and external parties [23].

14 Sustainability Accounting Reports in Financial Statements
In recent years, the number of economic units that have realized the need to make their operations more sustainable has begun to increase, due to external pressures from stock exchanges, markets, governments, and stakeholders to disclose more transparent reports in terms of the performance of the economic units’ activities from economic, environmental, and social aspects, after the traditional financial statements failed to do so. Fulfilling the needs of its users because it does not reflect the ability of the economic unit to survive and continue in the long term. Thus, disclosure through sustainability reports has become a priority for economic units, especially large ones, because they are reports that provide disclosures about the impacts of the economic unit (economic, environmental, and social) that it has during the exercise of its activity, whether these are Positive or negative impacts on the environment, economy and society in a transparent and balanced manner.
Accountants’ knowledge of accounting methods and methods for collecting information constitutes technical expertise, so they are relied upon to determine sustainability indicators and design methods to determine the tools through which sustainability information is collected and reports are prepared, and their information is characterized by accuracy, reliability, and suitability to the needs of stakeholders [24].
Reference [25] confirms that the role of accountants appears in supporting the sustainability efforts of economic units, through the leadership role that accountants play in the measurement, control and governance processes and their awareness of their role to achieve the sustainability of the economic unit, by emphasizing the refinement of their skills and continuing education in expanding Their knowledge of integrating economic, environmental and social activities and disclosing them in a balanced manner.

15 Sustainability Accounting and Its Relationship to Risks
	15.1.
Systemic risk management: Commercial economic units must enhance the disclosure of financial metrics, including liquidity coverage ratios in Basel III and exposure to derivatives not listed in the stock market. Quantitative metrics include the results of stress tests, under adverse economic scenarios, which include planned and actual measurements. My agencies [26]:	15.1.1.
Loan losses.. 20.1.1. Net income before taxes, losses and revenues.

 

	15.1.2.
The ratio of capital to ordinary shares.

 

	15.1.3.
Percentage of total capital.

 

	15.1.4.
Total risk based on capital ratio.

 

	15.1.5.
Its financial leverage ratio.

 






 






16 Practical Aspect
	16.1.
Information about the Baghdad Soft Drinks Company: A private joint stock company located in Baghdad/Al-Zafaraniyah and its affiliated factories and sites.

 

	16.2.
Accounting treatments using derivative contracts for financial investments: The accounting treatment will be carried out through the use of options contracts in the companies whose names are invested, and the company invests its money in purchasing shares of the companies of Iraqi Dates, Al-Obour, and Shams Al-Abrar, as shown in the Table 1.Table 1Long-term financial investments before entering into an options contract


	Account name
	Nature of investment
	Number of shares
	Nominal value of shares which is the cost of purchase
	Investee entity

	Long-term financial investments
	Financial sector
	39,778,582
	46,376,642
	Iraqi Dates

	Long-term financial investments
	Financial sector
	10,050,000,000
	10,050,000,000
	Obour Company

	Long-term financial investments
	Financial sector
	3,000,000,000
	3,000,000,000
	Shams Al-Abrar


Source Prepared by the researcher based on the company’s annual report




 





In order for the company to hedge against the risk of a decrease in the share price, it enters into a put option contract that gives it the right to sell the share (financial asset) at a predetermined price before or on a specific date. To explain the put option, we assume that the share price (in the investee companies) decreases from its current level during the year. In this case, a put option is purchased, which gives the right to sell the stock at a fixed price when its current price decreases.
If the current price of the stock rises, the option is not executed, and you bear the option premium. As a result, when the option is not executed, the gains of the current price increase will be achieved.
However, if the current market price decreases, the company will implement the option and will achieve a profit equivalent to the loss it bears as a result of the decrease in the fair value of the share.
On 1/3, we assume that the company purchased an American put option on the shares of the investing companies and paid the put option premium. This option gives it the right to sell one share at the purchase price during the contract period that ends on 12/31/2023. The Table 2 shows the assumed market price for the share. From the date of the contract until the end of the contract term.Table 2Changes in the stock price at the time of purchase and from the contract date to the expiration date


	Data
	The market price of the share of Al-Obour Company
	The market price of the share of the Iraqi Dates Company
	The market price of the share of Shams Al-Abrar Company

	1/3 / 2023
	1
	1.166
	1

	30/6 /2023
	0.5
	1
	0.5

	31/12/2023
	1.5
	1.28
	1.5


Source Prepared by the researcher



The procedures followed to account for hedging of changes in the value of shares are show in Table 3.Table 3Changes in the stock price at the time of purchase and during the default year to expiration date


	The Iraqi Dates Company
	Shams Al-Abrar Company
	Al-Obour Company
	Data

	46376642= 1.166 * 39778582
	3000000000 = (1)* 3000000000
	10050000000 =1* 10050000000
	2023/3/1

	6603245 = (1 –1.166) * 39778582
	(1500000000) = (0.5 – 1) * 3000000000
	5025000000 = (0.5 – 1) * 10050000000
	2023/6/30

	11138003 = (1 – 1.28) * 39778582
	3000000000 = (0.5 – 1.5 ) * 3000000000
	10050000000 = (0.5 – 1.5) * 10050000000
	2023/12/31

	4534758
	1500000000
	5025000000
	

[image: ]




Source Prepared by the researcher



As for the difference for all financial investments and the value of purchasing the put option, it is as follows in Table 4.Table 4Net hedging amount


	Company
	Option value
	The difference in price changes
	Net

	Al-Obour Company
	25,000,000
	5,025,000,000
	5,000,000,000

	Shams Al-Abrar Company
	2,500,000
	1,500,000,000
	1,497,500,000

	The Iraqi Dates Company
	250,000
	4,534,758
	4,284,758

	The difference
	27,750,000
	6,529,534,758
	6,525,250,000


Source Prepared by the researcher




17 Analysis of the Effect of Hedging with Futures Contracts on the Returns of the Baghdad Soft Drinks Company
In order to conduct this analysis, I adopted the company’s estimated hypothetical data contained in the Table 5, which displays current prices and forward prices, as we note fluctuations in current prices, both rising and falling, and these fluctuations in current prices could expose the company To market risks because it only has a current position, but when entering a hedging strategy, whether the hedging is short or long, this will lead to controlling the risks of price fluctuations.Table 5Behavior of current and future prices—Baghdad Soft Drinks Discretionary Company


	Contract
	Months
	Current prices
	Forward prices

	April contract
	1
	1.700
	1.700

	2
	2.050
	 
	3
	2.750
	 
	4
	2.650
	2.650

	August contract
	5
	2.100
	2.100

	6
	2.350
	 
	7
	3.100
	 
	8
	3.000
	3.000

	December contract
	9
	2.450
	2.450

	10
	2.700
	 
	11
	2.200
	 
	12
	2.800
	2.800


Source Prepared by the researcher




18 Hedging Strategy with Futures Contracts
If the company needs shares, it will take a long hedging strategy, i.e. buying shares from now, in order to avoid the risks (losses) of stock price fluctuations in the future, as Table 5 shows an analysis of the effect of hedging with futures contracts on the return that is possible To obtain it, by using this strategy, you will achieve profits from the April, August, and December contracts (2023).
Here it is clear that the profits achieved from futures positions compensated for the losses of current positions, and this supports the acceptance of (the use of derivative contracts/futures contracts in the event of a rise in the prices of stock futures contracts in the future, which leads to protecting the investor from the risks of price fluctuations), as show in Table 6.Table 6Results of the impact of hedging with futures contracts on the returns of the Baghdad Soft Drinks Company


	Contract
	Long term position
	Cash position
	Net profit/loss

	 	Forward prices today
	The term price is the month of implementation
	Profit/loss from the long position
	Current price today
	The current price in the month of implementation
	Profit/loss on cash position
	 
	April contract
	1.700
	2.650
	0.950
	1.700
	2.650
	(0.950)
	0

	August contract
	2.100
	3.000
	0.900
	2.100
	3.000
	( 0.900)
	0

	December contract
	2.450
	2.800
	0.350
	2.450
	2.800
	(0.350)
	0


Source Prepared by the researcher



It is clear from the above that the risks and accounting problems facing Baghdad Company under emergency conditions require accounting treatments for the elements of the financial statements that are affected by those conditions and work to reduce and control the risks through what has been achieved from the gains resulting from hedging and then employing those gains by entering into… Futures contracts to purchase financial assets after hedging their values. This leads to the acquisition of financial assets from hedging in options contracts, and it is also possible to invest the gains with hedged financial assets. All of this enhances the company’s ability to continue, sustainably, and address risks before they occur. The issue of the impact of natural disasters, crises, and the challenges of climate change on the financial sector is one of the topics that is being discussed. With the interest of authorities in various countries of the world; As it has become possible for monetary and financial authorities to play a pivotal role in promoting the transition towards green and sustainable financing, based on taking environmental risks resulting from climate change into account, when formulating goals and making financial decisions, decision makers, regulators and practitioners have focused on environmental sustainability, in particular Addressing the phenomenon of global warming, and development based on taking climate change into account, as the main global climate change agreement aims to define the decisive role of the financial sector in this field by December 2023, which requires systematic economic transformations on an unprecedented scale, and the financial sector must… In which banks, fund managers, insurance companies, investors and a wide range of supporting professional services play a pioneering role in working to improve the environmental (industry sector), economic and social aspects that support green and sustainable financing, ensuring the transfer of capital flows to companies, investments, projects and technologies that contribute to a sustainable world, where The goal of the financial sector is simple if we start from the bottom, where every financial decision should be made at the level of individuals, and not just at the level of institutions because including the principles and practices of green and sustainable finance at the level of individuals in their advice, analyses, actions and decisions leads to a smooth and simple transition towards… Financial Sustainability The broader perspective of sustainable finance goes beyond the risks of economic, social and environmental changes. In fact, we cannot successfully address the economic, social and environmental emergency without addressing the broader aspects of economic and social sustainability, as well as providing shared prosperity on a broader scale for current and future generations, based on it and within the framework of ensuring Providing support in the field of developing the financial sector, which contributes to enhancing financial stability and access to financial services, while keeping pace with current issues at the global level, with the aim of supporting companies’ efforts to work on greening and sustaining financial systems, and contributing to managing the challenges related to managing the risks of changes that affect financial systems. Dimensions of sustainability, away from unacceptable practices of green finance.

19 Conclusions and Recommendations
	19.1.
Conclusions	19.1.1.
Hedging accounting tools are complex to control risks by achieving a balance between gains and losses, and are characterized by special accounting characteristics that include small values ​​and in some cases no value in a way that does not reflect the potential values ​​of dealing in these tools, which constitute an area of ​​exposure to the risks of non-disclosure and the risks of poor control over them., as well as the multiplicity and difference in the purpose and direction of the companies that use it.

 

	19.1.2.
Hedging accounting increases the effectiveness of the early warning indicator for crises through the changes it makes in accounting measurement, as it contributes to transforming the amount of expected risks into acceptable risks that can be treated and helps protect funds in order to avoid future risks.

 

	19.1.3
Hedging using options contracts is primarily subject to appropriate and prudent selection of derivative instruments and deriving a precise understanding using financial statements in line with international accounting and financial reporting standards for a reform that benefits from the exchange of experience and knowledge.

 

	19.1.4.
Working to reduce and control risks through the gains achieved from options contracts, as well as using those gains to enter into futures contracts to purchase financial assets after hedging their value.

 

	19.1.5.
Disclosure through sustainability reports is one of the priorities of economic units, especially large ones, because they are reports that provide disclosure of the impacts the economic unit has (economic, environmental, and social) that it creates during the exercise of its activity, whether these impacts are positive or negative on the environment, the economy, and society, in a transparent and balanced manner.

 






 





19.1 Recommendations
	19.2.1.
The financial assets realized as a result of hedging should be invested in hedged financial investments.

 

	19.2.2.
Financial investments in the company should be hedged to protect them from risks and obtain hedging gains.

 

	19.2.3.
Using the gains achieved from hedging to enter into financial derivatives that help in the sustainability of the company.

 

	19.2.4.
The necessity of using options contracts to avoid risks and achieve sustainable financing.

 

	19.2.5.
Sustainable reports should be prepared to identify the positive impacts (focus on them) and negative impacts (work to address them).
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Abstract
Stock exchanges around the world are beginning to integrate Environmental Social and Governance (ESG) considerations in market infrastructure, this is in line with the increasing attention of various parties on sustainable investment. Scientific research on ESG has increased over the past two decades. However, scientific research based on a three-stage systematic literature review approach on ESG in stock investment is still limited. This study adds to the scientific literature by reviewing 63 journal papers. Articles obtained from Scopus have been screened to ensure the quality of articles. From bibliometric analysis using VosViewer; resulting in four clusters has provides future research directions on ESG in stock investment.
Keywords
ESGInvestmentStock
1 Introduction
ESG is a concern for many parties, especially in recent years. The current global investment trend focuses more on asset instruments that state the implementation of ESG principles. Approach in investment that take into consideration of ESG (Environment Social Governance) in management of portfolio of a responsible investment strategy is also known as Sustainable Investment [12]. The stock market continues to integrate ESG considerations into market infrastructure. Number of written guidelines related to ESG disclosure has continued to grow along with the increase in mandatory rules on ESG disclosure. However, ESG risks related to sustainability washing continue to be a challenge for the development of the sustainable fund market, due to the self-labeling of sustainable funds [39].
Environmental, social and governance (ESG) are non-financial factors used by companies and investors to measure corporate sustainability. This has become an investment criterion used these days. Environmental factors measure a company's behavior towards the environment; Such as carbon emissions, water and air pollution, green energy projects, waste management, water consumption, measuring risks related to environmental issues. Social factors ultimately measure corporate behavior in certain groups of individuals; Such as gender and employee diversity, data security, consumer happiness, fair labor practices, related to the issue of how companies treat employees and consumers. Governance factors have a long-term performance and success impact by ensuring a trusted environment, transparency, and accountability; Such as the diversity of the board of directors, political donations, CEO salaries, significant judicial presence, and internal corruption, try to analyze how the company is run [1, 13, 18, 24]
According to Bhandari [4] there are types of investors who respond to investment policies in the country and also investors who try to upgrade their reputation by displaying their attention for ESG factors, Auer and Schuhmacher [3] said about investors who are willing to choose controversial assets as long as they have superior performance (irresponsible profit seeker), and Chatzitheodorou et al. [10] explain about two types of investors who consider non-financial factors in their investment choices, namely first investors who see an opportunity to minimize risk by diversifying assets sustainably (profit seeking), and second investors who invest based on value so as to choose assets that use environmental, social, and equality principles (values driven).
This paper tries to see the literature of ESG implementation on stock investment that still looks heterogeneous, with increasing investor interest in investments that consider ESG factors in portfolio formation or managerial decisions. Not many have reviewed the literature that reviews ESG specifically on stock investment.
Literature review base on recent bibliometric articles show the possible future research directions of ESG should be related to factors such as ESG disclosure, ESG investment, environmental protection and corporate governance [17], exploring the relationship between ESG and firm value is of vital importance to further verify companies’ sustainable development capabilities [26], articulating the advantages and environmental effects, corporate social responsibility (CSR) and sustainability reporting now have a stronger social focus, [6], there is a gap in the literature regarding the associations between ESG disclosure and earnings management practices which is considered as an unexplored research field [31], the hotspots include socially responsible investment, climate change, corporate social responsibility, green finance, carbon credits, and renewable energy [27], academia has turned the discussion of shocks to resilience and adaptation [35], the most vital link is between the words “ESG” and “firms”, as well as “stock”, “value”, “social”, “environmental”, and “risk” [36].

2 Methodology
Systematic Literature Review Strategies
This study screening some articles that were listed in scopus during the specified period (1900-present). As the subject of ESG Stock Investment were broad, we applied some criteria. The search string was used are TITTLE-ABS-KEY (“ESG” AND “Stock” AND “Investment”). Base on the selection strategy, the search yielded to 184 articles. This study was not limited to time, only articles that were written in English were selected. We also choose article as our standard document type, and we choose article that has reach it final publication stage. We limited our subject area of journal to ensure the articles have an appropriate body of knowledge of Finance in general. We choose article with source tittle that has index Q1 and Q2.
For eligibility we done some manual checks by reviewing the titles and abstracts to ensure that all articles suitable with the desired criteria. Several articles, which were related to ESG but did not explain its relation with Stock Investment, and some which were related to stock investment but did not explain a complete ESG factor, were excluded from the list. Titles, abstracts, and keywords of the articles were read to confirm that they fitted the topic.
In inclusion we try to observe some fundamental facts about the articles included in the analysis. It can be seen that the theme of ESG in Stock Investment began to be widely carried out since 2007, this is in accordance with the increasing attention and practice of ESG in the financial world since a UN report in 2005 which argued that adding ESG to the capital market would lead to better societal outcomes. UN also developed the Principles for Responsible Investment (PRI) to become a standard for asset managers and owners to contribute to a sustainable global financial system [37].

3 Results and Discussion
Bibliometric Analysis
Bibliometric analysis is carried out based on the output of the distribution of selected articles processed using VosViewer 1.6.18 to obtain an overview based on co-occurrence, co-citation, and bibliometric coupling.
Co-occurrence analysis can be seen in Fig. 1. So that we can identify four clusters, the larger the nodes show the more keywords are used in a publication. It can be seen that first (red) clusters dominate, with the largest node being in the keyword Sustainability which is widely related to the capital market and portfolio formation and performance. The second (green) cluster contains many keywords related to ESG components. The third (blue) cluster contains keywords about investment and ESG related to ESG indices that are important in decision making. The fourth (yellow) cluster containing the keywords Covid19, sustainable finance, and sustainable development goals.[image: ]
Fig. 1Co-occurrence all keyword


The co-citation analysis focused on cited authors with a minimum of five citations. First cluster is a group of authors who discuss about portfolio formation. The second cluster discusses about the formation of the ESG index and the factors in it. The third cluster discusses about the comparison of ESG index performance with other indices. The fourth cluster discusses about the sustainability of the company. Based on the distance between nodes, it appears that the green and yellow clusters have a closer distance, this indicates the author is cited simultaneously in an existing publication.
Bibliography coupling analysis is viewed by country using a minimum of one document from the author and a minimum of one number of citations from the author, using a minimum cluster size of five. It can be seen that published articles from France are the most cited countries. A sufficiently large node indicates the large number of cited publications that use the object of research of the country. The first cluster largest nodes in the United States and the United Kingdom, the second cluster is Spain, the third cluster is India, and the fourth cluster is Australia. Based on sources using a minimum of one document from the author and a minimum of one number of citations from the author, clusters consist of the most dominant sources and influence other clusters, indicating that they have references that are similar to other cluster references. This cluster discusses more about asset portfolio performance. Based on the author using a minimum of one document from the author and a minimum of ten citations from the author, using a minimum cluster size of twelve. The first clusters are research that uses a market model, second cluster is research that discusses a lot about asset portfolios, third clusters are research that discusses a lot based on the investor's point of view, and fourth cluster is research that discusses asset performance.
3.1 Cluster 1: ESG Portfolio Management and Performance
Investment conditions in some countries with inefficient markets suggest ESG investors can obtain superior risk adjusted returns [7, 8, 33, 42]. However, on the other hand, an increase in investment demand based on ESG values will cause an increase in prices, which in turn reduces returns, so that performance underperforms [2, 19, 25, 34], as higher costs and limited diversification lead to less efficiency and less profitability [20] or because investors do not consider ESG factors in making investments [29] because investors do not understand the implications of ESG on company performance [4, 28], another study found ESG does not affect stock returns [16].
ESG factors are considered important in conducting risk assessments [11, 38], initially can reduce the level of asset risk [1, 29], but in the end it can increase asset risk [22, 34, 41].
Several studies try to form an optimal portfolio based on minimal risk and maximum expected return and sustainability to assess portfolio performance [9], where this will be a theoretical and quantitative investment checking tool [32] but still has mixed results [1]. Previous research on ESG in stock investment has reviewed many stock benchmark comparisons such as Cunha et al. [12] looking at the performance of companies included in the sustainability index in several countries. Several studies have also seen different influences among ESG factors on investment performance or risk [7].

3.2 Cluster 2: Interaction Between ESG and Other Asset Groups
Previous research used many empirical and theoretical methods with secondary data and primary data in the capital market. Research on the interaction between asset portfolios shows a bidirectional causal relationship between ESG, conventional, and ethical portfolios in the short and medium term, tends to weaken in the long term, ESG portfolios, currencies, and commodities also see significant and strong causality in the short term, with a tendency to weaken in the medium term and disappear in the long term, but can still be used for diversification and hedging in the long term [2]. In addition, the difference in the performance of ESG portfolios and conventional portfolios is disappearing and has no significant differences [40].

3.3 Cluster 3: ESG Index Development
Several studies try to highlight the differences in ESG measurement indicators used by rating agencies so that they are difficult to compare, this may be due to data related to sustainability reports that are limited, tend to be qualitative and difficult to compare, the standards used can be different, made by subjective decisions based on certain assumptions [8, 15] highlight the lack of conclusive proof of the relationship between ESG score and stock returns due to ESG Score measurement bias caused by company size, country location or market type, period, and industry sector. Zumente and Lāce [43] tried to form alternative ESG scores by using specific weights for each factor.

3.4 Cluster 4: ESG for Sustainable Finance
ESG factors are considered to improve a company's financial performance [9]. According to Joliet and Titova, [21] ESG scores are more relevant in active asset management. During non-crisis periods, ESG funds tend to underperform compared to conventional ones [23] but are considered to have more resilient performance in times of crisis [2], on the other hand [30] found no change in performance during the pandemic and [5] found SRI had underperformed in developing countries but had outperformed in developed countries. Research conducted by Demers et al. [14] during the beginning of the pandemic period shows that buy and hold abnormal returns are positively influenced significantly by ESG score, but with the addition of other variables this becomes insignificant, so it is concluded that ESG score is not something to be considered during the pandemic.


4 Conclusion
The increasing attention of various parties (investors, governments, regulators, companies, non-governmental organizations, and the public) on sustainability issues causes the importance of combining financial and non-financial information, where non-financial factors are part of the reputation and measurement of company value and became an important part in financial, business, and consumption decision making so that many stakeholders demand information related to ESG implementation by companies to reduce agency conflicts and strengthen relationships with stakeholders. However, the rules related to continuous reporting are still limited, where reporting is still mostly done on a voluntary basis, some companies that include ESG in their strategic plans, may be because the report is a mere legitimacy in the absence of actual commitment. Interested parties not only want to ensure the company's contribution to ESG, but still hope that the company can still generate long-term economic growth.
ESG in Stock Investment is attractive because there are still many things that need to be done in order to fully utilize the potential of the capital market to support sustainable development. The goal of sustainable development requires cooperation between the government, the private sector, and the entire community. It can be seen that ESG delivery is not only beneficial for investors, but all company stakeholders. This is especially important in developing countries, as some previous research has focused more on developed countries. Challenges related to the application of ESG in investment are still very large, in the future an important discussion lies in harmonization of company ESG disclosure and reducing the risk of green washing, developing countries are quite impactful investment choices for investors who have concerns about the global climate and socioeconomic issues, where companies in developing countries have rivaled companies in developed countries in terms of economic application sustainable, but due to the lack of understanding of ESG resulting in a lack of reports related to ESG and inadequate regulations related to ESG investment, the application of ESG investment is still very limited. It signifies the importance of the role of governments and regulators in the process of developing and implementing ESG in financial markets, and there are indications that investors in developing countries may use ESG-based assets to diversify assets, especially during times of economic downturn.
Further research recommendations can be grouped into four aspects. First, the aspect of forming an optimal ESG portfolio and assessing portfolio performance. The increase in stock options that consider non-financial factors causes research in this regard to continue to grow, but diversification options are still limited and costs are still considered high, so it is interesting to analyze optimal portfolio formation not only based on profit and risk, but also based on ESG values. Whether investors who do the right thing can produce better performance than market performance both in normal phases and crises, or in times of temporary anomalies due to unexpected events. Second, from the aspect of interaction between asset groups, where investors who pay attention to ESG values in their investment decision making still need to diversify assets. The choice of investment assets that are increasingly diverse and changes in investor mindset will result in a relationship between assets that move dynamically based on the investment horizon. Whether ESG-based investments can be an important part of the considerations made by stakeholders and investors. Third, from the aspect of forming ESG indices which are considered too diverse based on the agency that issued it. The importance of forming an alternative ESG index for a particular industry or market, so that it can be more reliable in being a reference for investment decision making. In addition, it may be possible to form an index of each ESG factor separately, so that the determination of the ESG index in particular can be more flexible in the procedure for determining the weight of each factor. So that it can provide more relevant input on the format of the ESG disclosure report that needs to be done by the company. Fourth, from the aspect of sustainable finance. Research on variables that affect the stock performance of a company is still very diverse, the resilience of ESG-based stocks at certain periods is interesting to be investigated further. In particular, looking at the relationship between ESG-forming factors and their influence on company performance can be further investigated. There is an indication of a two-way influence between ESG factors and asset return or risk. In addition, aspects of investor behavior have not been explored much in research, considering that investor sentiment is increasing on ESG-based stocks. Given the increasing opportunity to obtain more data and over a longer period of time, it is expected to provide better research results. The increasing attention of various parties regarding ESG-based stock investment and the increasing choice of assets and the longer the existing data become opportunities to conduct research and analysis with better results.
This study analyzes ESG on stock investment using systematic literature review and bibliometric analysis, and also tries to see the prospects for further research in the future which is expected to be a valuable input for academics and non-academics such as industry, policymakers, and investors. Four clusters has demonstrate the importance of continued research on ESG in decision-making. ESG is seen as burdensome for companies due to increased costs, but on the other hand ESG can affect performance, return and risk, as well as company growth. The attention of various parties is also increasing regarding the implementation of ESG in supporting sustainable finance.
This research still has limitations that may be overcome in future studies. First, this research only uses Scopus article sources in the form of English-language journals that are already at the final stage and published in top-tier journal groups to ensure article quality. Many other sources may be able to complement beyond the material discussed in this study, this must be taken into consideration when interpreting the results. Second, we have limitations in journal access capabilities and also in analyzing articles. Better access and analysis capabilities may be able to produce different research clusters. Third, future research can apply strategies and other methods that can enrich research results on this theme.
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Abstract
QA application in dApps is an issue that every blockchain network faces because it is decentralized. This paper aims to analyze the correlation between Six Sigma, which is famous for its systematic approach to tackling organizational issues, and Hyperledger Fabric, which is a permission blockchain platform known for the security and scalability of the architecture it offers to support the enhancement of the QA processes within the context of healthcare when delivering and implementing dApps. Even though Six Sigma is introduced in the centralized organizational management model, this research aims to evaluate whether Six Sigma can be implemented in the decentralized nature of Blockchain. The implication of this research is enormous because it might change the quality assurance approach for decentralized applications. The applied study uses the DMAIC (Define, Measure, Analyze, Improve, Control) to identify and understand quality issues that arise during the creation and integration of dApps into the healthcare system. This integration will advance the field of Quality Assurance for decentralized applications to be more secure and scalable in health and disease control and monitoring, such as blood pressure, glucose level, and other records in health care initiated from intelligent wearable devices, giving a sense of confidence about the authenticity of the research.
Keywords
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1 Introduction
Decentralized applications, or dApps, are built on the blockchain, resulting in comprehensive solutions that are transparent and secure. This is because the characteristics of blockchain technology make it well suited for distributed ledgers, whereby data has high levels of integrity and is more challenging to change; in addition, the consensus-based approaches to transaction approval make it ideal for high-trust, high-security applications [10]. Nevertheless, owing to the inherent decentralized feature, QA in dApps has always been challenging. The primary purpose of this paper is to explore the feasibility of integrating Six Sigma in the advanced decentralized applications development process field where Hyperledger Fabric can be adapted to enhance quality assurance. The potential impact of this technology on the healthcare setting is significant. In this specified setting, the deployed technology is intended to improve healthcare monitoring, such as controlling and evaluating the rate of BP in patients, potentially revolutionizing how we approach healthcare.
1.1 Hypothesis
Integrating the Six Sigma elements within Hyperledger Fabric will enhance the quality management system in the dApp development process, reducing defects and improving the efficiency and quality of the dApps within healthcare settings.


2 Literature Review
2.1 Decentralized Applications and Blockchain Technology
The decentralized apps are designed based on blockchain technology to enable them to be self-reliant, effective, and dependable in different business segments. The feature of distributed consensus on participants and the non-changeable nature of the entries given by hash chains makes blockchain technology suitable for applications that require trust and security [10]. Distributed application architecture, unlike typical application architecture, distributes the computing resources,hence, the integrity of the system is not compromised.
Hyperledger Fabric, one of the permissioned blockchain frameworks, can be adopted in an enterprise environment because it has modularity and design flexibility. This empowers organizations to customize the blockchain for applicative purposes [1]. Hyperledger Fabric follows a permission approach by allowing the selection of the fabric network members and restricting the number of transaction types or kinds that fabric can perform, thus offering better privacy and security for the members and the transactions being made. The ability to support smart contracts and self-executing contracts containing the terms of the code agreement offers business process efficiency and automation [9].

2.2 Six Sigma Methodologies
Six Sigma is defined as a business improvement strategy that aims to develop and apply a structured quality enhancement model to minimize variation and thus reduce organizational errors and flaws. Initially used in manufacturing, Six Sigma allows for practical application in virtually any industry to improve operational effectiveness and product quality [4]. The core of Six Sigma lies in its DMAIC framework (as seen in Table 1), which consists of five phases: DMAIC is a problem-solving tool that involves five distinct but related steps: Define, Measure, Analyse, Improve, and Control. This form of structure aids organizations in creating tendential change to drive standardization, minimizing process fluctuations and bearing near optimal quality levels [8].Table 1DMAIC phases and their key activities


	DMAIC phase
	Key activities

	Define
	Identify project goals and customer deliverables

	Measure
	Collect data and determine current performance

	Analyze
	Identify root causes of defects

	Improve
	Develop and implement solutions to address root causes

	Control
	Maintain improvements and ensure consistent quality




Process mapping, root cause analysis, and statistical analysis are some of the tools and techniques that Six Sigma employs to manage the different phases [6]. Applying statistical tools and following the scientific method, Six Sigma creates massive transformations in quality and speed [3].

2.3 Quality Assurance in Decentralized Applications
Evaluating software quality in dApps is quite complex because the technology implements a decentralized and immutable blockchain environment. Typical quality assurance paradigms remain embedded in a conventional control model, where such concepts as processes and data can be directly supervised and managed. In the dApps case, nodes are in different places, and the processes are coordinated according to the consensus algorithms. This decentralization raises challenges in identifying and addressing quality problems because there is no single control over the entire network by an overseeing authority [2].
In addition, since the alteration of the code and transactions of the dApp is a part of the blockchain once the dApp is uploaded, it becomes challenging to perform post-deployment modifications. It is essential to ensure that proper QA solutions are implemented during the development stage to minimize the occurrence of bugs and to guarantee optimal performance and security of a product [5]. Prior research on QA has identified the fact that dApps require extensive testing, and there is a need for a good set of testing tools used to test dApps [7].

2.4 Integration of Six Sigma with Hyperledger Fabric in Healthcare Setting
Combining the methodologies of Six Sigma with the Hyperledger Fabric is a novel approach to improving QA in dApp. However, it can be seen that even though Six Sigma is conceptually centralized, its fundamental ideas of improving the process and minimizing the defects are very much applicable in distributed environments such as blockchain. Some of the critical characteristics of Hyperledger Fabric include the modular nature of the architecture of the fabric platform and the improved permissioned environment, which avails the practical application of Six Sigma tools and methodologies [1].
Integrating Six Sigma methodologies with Hyperledger Fabric can be considered the solution for enhancing the quality assurance processes in decentralized applications within the healthcare setting. This specified technology can improve the overall monitoring aspect of the healthcare process. For example, this technology can control and evaluate blood pressure, and timely interventions can be deployed. Therefore, proposing the DMAIC structure in the context of decentralized blockchain-based solutions enables a tender and understandable way to define and solve quality issues. Integrating the Six Sigma methodology of efficiency enhancement in the processes with Hyperledger Fabric’s strong blockchain structure forms an elaborate QA system that addresses the potential problems in developing dApps. In light of these findings, this research enhances the understanding of how QA practices currently operate in this relatively new realm of blockchain technology to eventually contribute to a continuous advance in decentralized application development within the healthcare setting.


3 Methodology
The research method includes an extensive evaluation of quality assurance (QA) practices in developing decentralized applications (dApps), emphasizing the problems most frequently faced and the existing quality concerns. This work incorporated the Six Sigma DMAIC (Define, Measure, Analyse, Improve, Control) model with Hyperledger Fabric characteristics within healthcare settings.
3.1 Data Collection Method
Survey collection for this study was done online and was open to doctors, nurses, and IT personnel in the healthcare industry. To conduct this study, the following questions were included in a survey focusing on the proposed Six Sigma combined with Hyperledger Fabric in healthcare: Recruitment of participants was done through professional healthcare organizations’ list serve and social networking. Because the survey revolved around quality assurance in decentralized applications, it included inquiries about their encounters, issues, and viewpoints. To maintain participants’ anonymity, various data were masked, and the response was compared for patterns arising within the context of the present study goals. Applying this method, it is possible to organize the data collection from diverse target populations across geographic regions. Moreover, 53 healthcare professionals were selected for this research survey and were all contacted via email. The results obtained from the study were evaluated/analyzed using descriptive analysis using SPSS.

3.2 Define Phase
The Define step determines the crucial quality characteristics for dApp development and deployment in detail. Some measurable parameters might be transaction time, rate of transactions, number of security breaches, and operations of intelligent contracts. Defining quality targets during the initial steps of the DMAIC methodology is critical for the succeeding phases of the initiative [11].

3.3 Measure Phase
During the Measure phase, data is collected for the measures defined during the Define phase to assess the current organizational performance. Being an active member of the logging and monitoring family, I quickly acquire the correct information, such as transaction time, error percentage, and security events, from the Hyperledger Fabric. This information is one of the parameters of strength and weakness evaluation [12].

3.4 Analyse Phase
In the analysis phase, the collected data are transformed in a way that may yield a cause of possible quality defects. Regression analysis and hypothesis testing define these causal factors that define the inefficiencies and the defects that reduce performance. Hyperledger Fabric also implements modularity, providing critical structural considerations of the framework's specific components, including smart contracts and network topology [13].

3.5 Improve Phase
The improvement phase relies on the presentation of variation pertinent to the aspects of quality that may be deemed substandard on the process assessment. It may mean refining the expressed intelligent contract code or the network settings and climates or optimizing the inclusion of security aspects. It entails changing several parameters of the process and decreasing the probability of such incidences by adopting a superior method, Hyperledger Fabric, that is also singable and has enhanced security measures [11].

3.6 Control Phase
The control phase also guarantees sustained improvement in the quality of the implemented enhancements. This also includes developing tools to monitor network performance in the Hyperledger Fabric to raise alarms where abnormal performance levels are recognized. Constant evaluation enables the detection and sustenance of such improvements in their consistent practice to deal with new issues that may arise in implementing quality improvements [12].


4 Results
See Fig. 1.[image: ]
Fig. 1Conceptual framework [12]


4.1 Descriptive Statistics
This descriptive analysis provides basic statistics (mean, standard deviation, min, max) for variables such as Age and Occupation among the sample (N = 53). This demographic information might help understand the characteristics of the study participants, which is potentially relevant for understanding user roles in healthcare settings.

4.2 Demographics Analysis
This result shows the distribution of Age and Occupation categories within the sample. It shows how many respondents fall into each age group (e.g., 18–25, 26–35) and each occupation category (Software Developer, Quality Assurance Specialist, Blockchain Developer). This helps in understanding the demographic and occupational composition of the study sample, which could relate to roles within healthcare IT and blockchain development.

4.3 Regression
These results focus on regression analysis related to predictors like Consensus_based_approach, Integration_of_Sixsigma, More_efficient_and_Reliable, and Applying_DMAIC on the dependent variable Hyperledger_Fabric. The results suggest weak explanatory power (R Square = 0.057) of these predictors on Hyperledger_Fabric, indicating these factors may not strongly predict outcomes related to Hyperledger Fabric integration in healthcare quality assurance settings.
Explanatory Power:
The model has low explanatory power with and R Square value of 0.056, indicating that only 5.7% of variability in Hyperledger_Fabric can be explained by the combined effect of the predicators (i.e. Consensus_based_approach, Integration_of_Sixsigma, More_efficient_and_Reliable, and Applying_DMAIC).
Model Significance:
There is no statistical significance of the mode (F(4,48) = 0.721, p = 0.582). Thus, one can make the assertion that the predicators, when taken together, do not significantly explain the variability in the dependent variable, that being Hyperledger_Fabric.
Individual Predicators:
The unstandardized coefficients indicate the individual contribution of each predicator to the mode;	Integration_of_Sixsigma: B = 0.137, p = 0.394

	Applying_DMAIC: B = 0.102, p = 0.650

	More_efficient_and_Reliable: B = 0.167, p = 0.417

	Consensus_based_approach: B = -0.111, p = 0.457.





However, none of these predicators are statistically significant, indicating that the individually these factors do not contribute to predicting the outcome for Hyperledger_Fabric.
Standard Error and Adjusted R Square:
The standard error of the estimate is 1.14927, which measures to an average distance that the observed values fall from the regression line. The adjusted R Square value is –0.022, adjusting R Square for the number of predicators in the model. Since the value is negative it suggests that the model fits the data worse than a simple mean of the dependent variable.
Thus, the hypotheses associated with the predictors—Consensus_based_approach, Integration_of_Sixsigma, More_efficient_and_Reliable, and Applying_DMAIC, may not be relevant to the outcomes concerning the Hyperledger Fabric adoption in the healthcare quality assurance context. Therefore, there is a weak explanatory power and the lack of statistical relevance of the factors used in this model to explain why Hyperledger Fabric is effective in this case.

4.4 Correlation Analysis
The correlation analysis examines the relationship between key variables like the Hyperledger_Fabric, More_efficient_and_Reliable, Decentralised_nature_of_blockchain, Applying_DMAIC, and Consensus_based_approach. The Pearson correlation coefficients provide insight into how these factors may interact or are able to influence one another when it comes to quality assurance concerning decentralized applications, in particular Hyperledger Fabric in healthcare.
For one, the correlation coefficient between Hyperledger_Fabric, More_efficient_and_Reliable is noted to be 0.27, which is a positive but weak and not statistically significant coefficient (p-0.365). therefore, one can make the assumption that there is a slight positive association between the perception of Hyperledger Fabric and its efficiency and reliability. However, this relationship cannot be viewed as significant due to the lack of strength.
In the same vein, when it comes to Hyperledger_Fabric and Decentralized_nature_of_Blockchain the correlation coefficient found is 0.0018. The figure is one that is extremely weak positive this showcasing that the relationship is even less significant than the previously outlined factor (p = 0.900). Therefore, the decentralized nature of blockchain has little to no direct correlation with the perception of the effectiveness of Hyperledger Fabric. For Hyperledger_Fabric and Applying_DMAIC, the correlation coefficient is 0. 086, which is also low and not statistically significant (p = 0. 539). This indicates a weak positive relationship between using DMAIC a Six Sigma methodology and Hyperledger Fabric, and again this is not statistically significant. On the other hand, in Hyperledger_Fabric and Consensus_based_approach the correlation coefficient is –0133, which means that the relationship between the two variables is a weak negative, and is not statistically significant (p = 0. 342). This means that there is a weak negative correlation between a consensus-based approach and the perception of Hyperledger Fabric but it is not strong enough to make conclusions.
Significant Correlations
A significant negative correlation was found between Decentralised_nature_of_blockchain and Applying_DMAIC (correlation coefficient = –0.297, p = 0.031). This indicates that there is a statistically significant inverse relationship between these two variables, suggesting that as the decentralized nature of blockchain is perceived more strongly, the application of DMAIC might be perceived less favorably, or vice versa.
To link these outcomes with the topic “Quality Assurance in Decentralized Applications: Understanding the implications of the proposed findings in the paper, Integrating Six Sigma Methodologies with Hyperledger Fabric in Healthcare,” it is imperative to explicate how the Six Sigma methodologies, efficient and reliable processes, and consensus approaches affect the Hyperledger Fabric in the healthcare quality assurance context. These results indicate that while these factors are considered part of the proposed framework, their influence on each other or on the perception of the Hyperledger Fabric’s performance is relatively weak and not always statistically significant.
The regression and correlation analyses show that, there could be other factors or variables that are more significant in the achievement of quality assurance objectives in decentralized health care applications through Hyperledger Fabric. Future research could investigate other factors like legal matters, users’ perception, and technological developments to enhance the understanding of how quality assurance can be improved in these innovative healthcare applications.


5 Discussion
Integrating Six Sigma methodologies with Hyperledger Fabric in the context of decentralized applications (dApps) for healthcare reveals significant insights into quality assurance (QA) practices and their implications. Firstly, the descriptive statistics provide foundational insights into the sample characteristics of age and occupation. This demographic breakdown underscores the relevance of the study within the healthcare IT and blockchain development domains, where roles such as software developers, quality assurance specialists, and blockchain developers are pivotal. Understanding the demographic composition helps contextualize the application and acceptance of Six Sigma principles within diverse professional contexts, which is crucial for effective QA implementation in decentralized healthcare applications.
The regression analysis, however, indicates a modest explanatory power of the predictors (Consensus_based_approach, Integration_of_Sixsigma, More_efficient_and_Reliable, Applying_DMAIC) on Hyperledger_Fabric integration (R Square = 0.057). This suggests that while these factors contribute to understanding quality assurance in decentralized applications using Hyperledger Fabric, their impact on the platform's integration in healthcare settings is limited. The findings imply that other unexplored variables or external factors not accounted for in this study might significantly influence the effectiveness of QA processes.
In addition, the correlation analysis among variables such as Hyperledger_Fabric, More_efficient_and_Reliable, Decentralised_nature_of_blockchain, Applying_DMAIC, and Consensus_based_approach provides nuanced insights. The weak correlations suggest that while these factors are interconnected, their direct influence on each other within the QA framework of Hyperledger Fabric in healthcare applications is minimal. This implies that considering additional variables or contextual factors, a multifaceted approach is essential for optimizing QA practices in decentralized healthcare dApps.
The proposed approach, which is based on the Six Sigma DMAIC framework in Hyperledger Fabric, has been proved from a methodological standpoint. The Define phase identifies the quality characteristics deemed necessary for dApp in health care, such as transaction time, security incidents, and the peculiar operations of intelligent contracts. The Measure phase can leverage Hyperledger Fabric’s monitoring properties to obtain high-quality data that forms a solid underpinning for the subsequent analysis.
Regression and hypothesis testing are used in the analysis phase to determine what is causing the poor quality, using Hyperledger Fabric’s component-design approach to break down the parts of the structure, like the smart contracts and network setting. The above analysis depth enables precise enhancement during the Improve phase, whereby refining the smart contract code or the network arrangements improves efficiency and security. The Control phase guarantees more consistent improvement of QA by constantly monitoring and modifying the dApp model while keeping up with the Hyperledger Fabric’s scalability and security paradigms to maintain the dApp’s efficiency for healthcare ecosystems. Thus, integrating the Six Sigma methodologies with Hyperledger Fabric demonstrates the level of improvement for QA processes in decentralized healthcare applications; however, it also points out the need for an integrated approach. Subsequent research can further review the influence of inserting other factors that may affect the effectiveness of QA, including the impact of the regulations, the user’s acceptance of the concept, or the integration of blockchain technology. That would give a more comprehensive view on enhancing the effectiveness of QA in decentralized healthcare applications that are gradually developing in digital healthcare.

6 Conclusion
Thus, the proposal of applying Six Sigma methodologies in conjunction with Hyperledger Fabric in the healthcare sector refers to progress in the realm of quality assurance of decentralized applications. This research aims to discover if the Six Sigma business improvement methodology, applied to the distributed architecture of blockchain, can manage and solve quality issues in creating and implementing mobile applications. The research outcomes highlighted how Six Sigma practically applies to implementing quality improvement in Hyperledger Fabric-based health care applications. The DMAIC organization of the phases with the company helped define and pinpoint methods for monitoring transaction efficiency, security, and inventive approaches to contract operations. Although the study also indicated shortcomings in predicting the influence of some factors on the integration of Hyperledger Fabric, the researchers called for more research to determine other factors that could affect the quality assurance indicator. Still, in light of these difficulties, the application of correlation analysis proved fruitful, as it has helped identify the interconnection of different quality factors within the context of decentralized healthcare applications. Future research should extend the application of the present model to other context variables like regulatory requirements, users’ attitudes, or technological innovations. From this perspective, the approach will be holistic, allowing for the improvement of the understanding of the precise optimization strategy that would enhance QA and the ideal way in which blockchain could improve the delivery of healthcare and its consequences on patients. In conclusion, using Six Sigma combined with Hyperledger Fabric enables organizations to develop sound approaches to testing decentralized healthcare applications’ reliability, security, and quality in the growing digital environment in the wake of the fourth industrial revolution. This approach has great potential for changing the current state of affairs in healthcare IT; it creates a basis for developing new models aimed at healthcare systems' current and future needs.
6.1 Recommendations
Based on the findings of this study, it is suggested that continuous monitoring mechanisms should be incorporated within Six Sigma strategies in Hyperledger Fabric systems. It is proactive and guarantees the enhancement and adaptation of quality challenges in decentralizing healthcare applications.

6.2 Practical Implications
Applying Six Sigma to the Hyperledger Fabric can improve quality control procedures, increase the accuracy of the information, and strengthen protection in health-related Apps. This strategy reduces risks and creates confidence among the stakeholders because the company maintains the quality of its performance and operates legally.

6.3 Limitations
Challenges include the misfit of the Six Sigma mechanistic model for decentralized settings, organizational resistance to change, and the fact that it will require frequent updating due to emerging advancements in blockchain technology and healthcare standards and legislation. These challenges need more research and concerted effort by the teams of interdisciplinary practitioners to develop the best practices that should be adopted for QA processes to be effective.


Appendix
Descriptive Statistics	 	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Age
	53
	1.00
	4.00
	2.4717
	1.17020

	Occupation
	53
	1.00
	3.00
	1.9623
	0.83118

	Valid N (listwise)
	53
	 	 	 	 



Statistics	 	Age
	Occupation

	N
	Valid
	53
	53

	Missing
	0
	0




Age	 	Frequency
	Percent
	Valid percent
	Cumulative percent

	Valid
	18–25
	15
	28.3
	28.3
	28.3

	26–35
	12
	22.6
	22.6
	50.9

	36–45
	12
	22.6
	22.6
	73.6

	46–55
	14
	26.4
	26.4
	100.0

	Total
	53
	100.0
	100.0
	 


[image: ]

Occupation	 	Frequency
	Percent
	Valid percent
	Cumulative percent

	Valid
	Software developer
	19
	35.8
	35.8
	35.8

	Quality assurance specialist
	17
	32.1
	32.1
	67.9

	Blockchain developer
	17
	32.1
	32.1
	100.0

	Total
	53
	100.0
	100.0
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Variables Entered/Removed	Variables

	Model
	Variables entered removed
	Method

	1
	Consensus_based_approach, Integration_of_Sixsigma, More_efficient_and_Reliable, Applying_DMAIC
	Enter


Dependent Variable: Hyperledger_Fabric
All requested variables entered



Model Summary	Model
	R
	R square
	Adjusted R square
	Std. error of the estimate

	1
	0.238a
	0.057
	–0.022
	1.14927


aPredictors: (Constant), Consensus_based_approach, Integration_of_Sixsigma, More_efficient_and_Reliable, Applying_DMAIC



	ANOVAa

	Model
	 	Sum of squares
	df
	Mean square
	F
	Sig

	1
	Regression
	3.808
	4
	0.952
	0.721
	0.582b

	Residual
	63.400
	48
	1.321
	 	 
	Total
	67.208
	52
	 	 	 

aDependent Variable: Hyperledger_Fabric.
bPredictors: (Constant), Consensus_based_approach, Integration_of_Sixsigma, More_efficient_and_Reliable, Applying_DMAIC



Coefficients	 	Unstandardised coefficients
	Standardized coefficients

	Model
	 	B
	Std. error
	Beta
	t
	Sig

	1
	(Constant)
	1.938
	0.797
	 	2.433
	0.019

	Integration_of_Sixsigma
	0.137
	0.159
	0.130
	0.861
	0.394

	Applying_DMAIC
	0.102
	0.223
	0.070
	0.456
	0.650

	More_efficient_and_Reliable
	0.167
	0.204
	0.119
	0.819
	0.417

	Consensus_based_approach
	–0.111
	0.148
	–0.108
	–0.750
	0.457


aDependent Variable: Hyperledger_Fabric



Correlations	 	Hyperledger_Fabric
	More_efficient_and_Reliable
	Decentralised_nature_of_blockchain
	Applying_DMAIC
	Consensus_based_approach

	Hyperledger_Fabric
	Pearson Correlation
	1
	0.127
	0.018
	0.086
	–0.133

	Sig. (2-tailed)
	 	0.365
	0.900
	0.539
	0.342

	N
	53
	53
	53
	53
	53

	More_efficient_and_Reliable
	Pearson Correlation
	0.127
	1
	0.249
	–0.182
	–0.197

	Sig. (2-tailed)
	0.365
	 	0.072
	0.192
	0.158

	N
	53
	53
	53
	53
	53

	Decentralised_nature_of_blockchain
	Pearson Correlation
	0.018
	0.249
	1
	–0.297*
	0.020

	Sig. (2-tailed)
	0.900
	0.072
	 	0.031
	0.887

	N
	53
	53
	53
	53
	53

	Applying_DMAIC
	Pearson Correlation
	0.086
	–0.182
	–0.297*
	1
	0.089

	Sig. (2-tailed)
	0.539
	0.192
	0.031
	 	0.526

	N
	53
	53
	53
	53
	53

	Consensus_based_approach
	Pearson Correlation
	–0.133
	–0.197
	0.020
	0.089
	1

	Sig. (2-tailed)
	0.342
	0.158
	0.887
	0.526
	 
	N
	53
	53
	53
	53
	53


*Correlation is significant at the 0.05 level (2-tailed)
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Abstract
Malaysia has long been plagued by the issue of a lack of organ donors in the population. Government and non- government institutions have made numerous attempts to address this issue, but it has not yet been fully solved. The research found that most respondents were less interested in organ donation efforts, but they were in favor of continuing the efforts in order to educate Muslims about the value of organ donation. Although the Quran and Hadith, do not clearly specify that organ donation is permitted in Islam. In 1970, with the modern advancement in medicine the National Fatwa Councils has finalized the decision to permit the organs and tissues donation for transplantation and it is in fact a must. The objective of this study is to design a PSA (Public Social Announcement) to investigate how much the Muslim community in Malaysia has accepted this fact and aware the significance of the organ donation campaign. The research methodology identified the ADDIE model with questionnaire to the target audience to conclude its findings. The research objectives include promoting knowledge and understanding of organ donation among Malaysian Muslims, developing a 2D animation PSA, and evaluating its effectiveness in raising awareness. The results conclude an increasing knowledge among Malaysian Muslims to participate in organ donation. The finding shows that 83.9% strongly agree that the PSA is effective to spread awareness on the organ donation campaigns. The unique feature of Augmented Reality sets this 2D PSA to engage with the storyline and information. That said, this PSA contributes the understanding of animated PSA on significance society related to health, attitudes and behaviors within cultural and religious groups, advancing health communication strategies to the nation.
Keywords
Organ donation campaignMuslimsIslamic fatwasQuran and hadith2D animatedPSA
1 Introduction
Despite National Fatwa Council's 1970 decision that organ and tissue donation for transplantation is permitted and a must, awareness of organ donation among Malaysians, especially Muslims, is relatively low. The majority of Muslims underestimate the significance of organ donation. In fact, saving the lives of those who require the organ will prevent further harm from occurring through organ donation. Because of so much different points of view, this PSA will help them understand better the benefits and advantages of donating the organs as stated by the facts and according to Maqasid Syariah, generally it means according to the sanctioned rulings as well as the secrets behind it with the purpose of protecting the welfare of humans define the purposes, meanings and wisdoms set by Shari'ah Islamiyyah in the country. Organ transplantation is allowed to meet the demands of preserving human life which is one of the demands of the Maqasid Syariah [1].
This paper discusses the problem statements of the PSAs in raising awareness on issues pertaining organ donation of public interest, explaining the research objectives, research questions, literature reviews from publication of journal and books, research methodology in completing the PSAs and the processes of analysis, design, development, implementations and evaluation. Thus, this study also discusses the results and findings with figures related to the questionnaires given to the respondents.
1.1 Problem Statement
As technology advances, many PSAs employ animated characters to persuade and raise public awareness. Animation is a movement simulation created by displaying a series of images or frames, such as cartoons on television. PSAs have been shown in studies to be effective at conveying messages. PSAs are free public service announcements on issues of public interest. PSAs allow the full creative force of a volunteer ad agency to campaign against social ills such as drunk driving, teen pregnancy, AIDS, dropping out of school, prejudice, and racism (Rodman, 2012). It also employs animated characters to persuade viewers and raise awareness about certain issues, which can influence their attitudes and, as a result, stimulate their action in the real world.

1.2 Research Objectives

	To promote and enhance knowledge and understanding the organ donation among Malaysian especially Muslim.

	To develop an effective 2D animation PSA on the organ donation awareness.

	To evaluate the effectiveness of this PSA in spreading the awareness about organs and donations.






1.3 Research Questions

	Why is it essential for us to understand and spread awareness about organ donation?

	What has been done to educate and promote how wonderful organ donation can be?

	How does the 2D Animation PSA helps general public in recognizing the benefits of organ donation?

	Why is the 2D Animation PSA is the most effective media for raising awareness about organ donation?







2 Literature Review
This chapter will discuss the history of 2D animation, the definition of the 2D animation and its role in the learning environment, types of animations available, and the effectiveness of animation as well as how it can help general public aware and review the available animated PSA awareness on health, organ, donation, medicines and many other societal beneficial topics related. The literature studies identified similar area of research in human social disciplines, behavioral learning and many other topics as to inculcate the positive living and healthy environment to the nations.
2.1 PSA—How Organ Donation Works
To know the significant of the organ donation, this video explains how organ donation actually works. There are some points given in the video about the procedure. The use of colors in the clip are stands-out while the visual design is eye-catching and polished enough (refer to Fig. 1) Birn [2] of Pixar Animation Studios writes a great deal about the importance of lighting and color in his book Digital Lighting and Rendering, while carefully selecting colors, filmmakers can cause a greater impact in their viewers.[image: ]
Fig. 1PSA how organ donation works. https://​www.​youtube.​com/​watch?​v=​igTmwJQutFM




2.2 PSA Organ Transplant
The strengthens of this clip can be shown by how it stays consistent with their branding image and message but there is a weakness on color selections. While this clip explains more about how organs work and beautifully function in our body, the subtitle box seems a bit disturbing and hide the overall visual design that have in that clip. The intention of the subtitles can be great for people who do not understand the language or experience hearing loss disable. Without subtitles in a video, a significant part of the world’s population wouldn’t be able to understand it. Therefore, putting subtitles on a video makes it accessible to a greater number of people [3]. However, this clip might have failed to meet the right text selections as well as the text box consistencies.

2.3 PSA Organ Donation
While the color selections can be the strength for this clip, but the animation does not seem smooth and fluid, and sometimes the transition is too fast from one thing to another thing. The transition effect can be an arbitrarily complex behavior that may include send signal actions or operation calls used to interact with other blocks [4].


3 Research Methodology
The ADDIE model (Fig. 2) has been employed as our research methodology.[image: ]
Fig. 2ADDIE model



As Fig. 2 explains, this selection was based on its relevancies to the research topic and its ability to provide a comprehensive and structured framework for data collection, analysis, design, development, implementation, and evaluation [5]. Thus, this methodology is suitable to ensure the credibility and thoroughness of our study, enabling us to draw meaningful conclusions and make informed recommendations as Thim-Mabrey statements [6]. He states that the ADDIE model is widely utilized in instructional design, serving as a prevalent and practical framework. This approach aids designers in the creation of impactful teaching materials and designs, ensuring effectiveness in the instructional process. The implication is that the ADDIE model is valued for its ability to enhance the instructional process and contribute to successful learning outcomes. Details of the processes are described below:
3.1 Analysis Phase
The ADDIE model encompasses a systematic approach for designing an animation PSA, consisting of several distinct phases. The initial stage, analysis emphasizes a comprehensive examination of the target audience, their specific learning needs, and the desired outcomes. This step enables the identification of key hygiene practices to be addressed, a better understanding of the audience's preferences, and the determination of the intended impact. To effectively present the research topic on organ donation in Malaysia and its significance among Malaysian Muslims, the initial phase of this project focused on identifying an appropriate title. This selection process took into consideration the current issues surrounding organ donation, as well as the specific context of Malaysian Muslims. Extensive analysis was conducted on various factors including the target audience, technological requirements, task specifications, team roles, cost considerations, and time management.

3.2 Design Phase
Moving into the Design phase, the focus shifts towards developing the instructional strategy and contents. Employing the ADDIE model allows for careful planning of crucial elements such as animation style, script, visuals, and interactive components. This systematic approach ensures that the self-hygiene information is conveyed in a clear, engaging, and audience-tailored manner. Interactive digital storybook meets both functional and creative requirements. Design is wise for its concise, casual, and simple character, its balanced treatment of color usage and local identity approaches, and its integrated approach to the fundamentals of the topic, the animation has much to offer both audience and more mature general public alike. The researcher uses a wide variety of examples from formal studies and everyday experiences to illustrate important principles and techniques [7]. Based on the above considerations, we proceed to finalize the characters for the organ donation PSA, which consisted of three series. This involved creating sketches of the characters, selecting suitable typography, determining the appropriate background narrator, and establishing the overall theme and mood of the PSA. The objective was to make the visual elements visually appealing while ensuring that the messages were conveyed clearly, aiding the audience in understanding the intended meaning and story. Furthermore, in order to evaluate the effectiveness of the PSA, a test was conducted with the target audience sourced from the internet before implementing the final version.

3.3 Development Phase
Next, in the Development stage, the animation PSA is brought to life based on the design specifications. The iterative nature of the ADDIE model enables valuable feedback and allows for revisions, ensuring that the animation is visually captivating, appropriately paced, and aligned with the desired learning outcomes. The purpose of the evaluation phase was to guarantee that the objectives of the project were fulfilled. This phase of the project was important because it showed whether or not its objectives were met. If not, the investigator needs to go back and review the analysis phase in order to refine the objectives and make the modifications that are needed. The data was gathered using the samples. The online survey was distributed to 30 students.

3.4 Implementation Phase
During the implementation phase, all the animations were assembled and compiled into a video format. This marked the final stage where the researcher conducted alpha testing to ensure the quality and functionality of the video. Any potential bugs or glitches were identified and rectified before proceeding to the next step. The final process involved distributing questionnaires to the target audience to gather their feedback and insights before officially publishing the video to the intended viewers.

3.5 Evaluation Phase
Finally, the Evaluation phase concludes the ADDIE model's process by assessing the impact and effectiveness of the animation PSA. This evaluation involves gathering feedback from the audience, measuring knowledge retention, and evaluating behavior change related to organ donation. By incorporating robust evaluation measures, the animation PSA can be continuously improved for maximum impact and to ensure its efficacy in achieving the intended goals. To get it ready, the evaluation process was completed. The project was examined by the team before it was finally presented to the actual audience.


4 Results and Discussion
In this section, the researcher conducted data analysis via pie charts and bar charts with labels for graphical analysis. The target audience for this project completed a questionnaire via Microsoft Forms, with a total of 31 questions answered by 34 respondents. The survey comprises both closed-ended and open-ended questions, multiple response options, and an interval scale. This section not only provides valuable insights across demographics, project content, effectiveness, and interface but also successfully empowers energy conservation efforts and supports Sustainable Development Goal (SDG) initiatives.
Based on Fig. 3, the graph indicates 48.4% of the respondents’ answers are high, 32.3% of them have medium knowledge of organ donation and 12.9% of them have high knowledge of organ donation. This shows that this study, 2D PSA can help the respondents to gain knowledge about the Organ Donation among Muslims.[image: ]
Fig. 3The respondents’ knowledge after watching 2D PSA



Based on Fig. 4 the finding shows majority of the respondents strongly agree with 61.3% voted on the Animation Video itself is easy to use. Followed by 6.5% feel AR is easy to use and 32.3% are neutral. This data shows that they need really good explanation and tutorial how to use AR.[image: ]
Fig. 4Which type of multimedia solution is more engaging to spread awareness?



As per the graph presented in Fig. 5, respondents were asked about the effectiveness of this 2D PSA for its Augmented Reality. The results indicate that 83.9% strongly agree with the question, while 16.1% disagree. The unique feature of Augmented Reality sets 2D PSA apart, allowing users to engage with the storyline and information in more specific and clear picture. This element distinguishes Augmented Reality from both digital and traditional platforms to spread awareness, which is usually lacked in this kind of interactive PSA environment.[image: ]
Fig. 5The effectiveness of this 2D PSA spreading awareness



Figure 6 depicts which type is more engaging to spread awareness. Findings show that the Organ Donation Awareness, all respondents (64.5%) are more engaging to the use of augmented reality in 2D PSA Animation Video. The overwhelming positive feedback from respondents indicate that the goal of evaluating the effectiveness of 2D PSA Awareness of Organ Donation among Malaysian Muslims has been accomplished.[image: ]
Fig. 6Did the use of augmented reality in the 2D PSA contributes to a more engaging and memorable experience for respondents?




5 Conclusion
Organ donation awareness among Malaysian Muslims emphasized the importance of ongoing education and community engagement. Studies focused on dispelling misconceptions, addressing religious concerns, and promoting the life-saving impact of organ donation. Increased awareness led to a more positive attitude and higher participation rates, ultimately saving more lives within the Malaysian Muslim community.

6 Recommendation
To enhance the entertainment value, it is recommended to incorporate animation principles such as vibrant color schemes, engaging character designs, and visually appealing graphics. These elements are crucial in capturing the audience's attention and making the content more enjoyable. Maintain a consistent animation style and branding throughout the content. This not only reinforces the identity of the campaign but also provides a cohesive and visually pleasing experience for the audience.
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Abstract
Smart agriculture practices are growing worldwide with emerging technologies that aims to enhance the agriculture productivity and sustainability. India also emerging with various programmes to support the use of smart agriculture and to contribute in advancing technological usage. Institutions of India invest effectively in the enhancement of agricultural innovations. Hence, this study aims to evaluate the existing smart agricultural policies and initiatives employed by Indian country. Additionally, intends to examine investment patterns and contribution of institutions by identifying the Strength, weakness, opportunity and threats. Furthermore, this study involves secondary data collected from the reports, websites, articles, news etc. Results imply that a significant efforts have been put up by the institutions to support the smart agricultural practices with the help of schemes and policy frameworks. Furthermore, the agricultural technology and practices have advanced due to the governmental and private sectors increased involvement.
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1 Introduction
The economic sectors have seen vibrant transformations where broad usage of digital technology, and the agriculture industry is no different. The implementation of several digital tools as well as technology into conventional farming operations is the hallmark of the agricultural digital revolution, which may be known as “smart farming” or “smart agriculture” [43]. Climate smart agriculture (CSA), as per World Bank [6], it indicates the thorough control over landscapes, including farmland, fisheries, livestock, and forests to convey the associated problems of food security as well as climate change. According to food and Agriculture Organisation of the United Nations FAO, 2024 [15], CSA is in favour of achieving globally recognized goals including the SDGs as well as the Paris Agreement. The use of smart agriculture techniques is growing globally as a way to enhance productivity and sustainability in agriculture industries. Many countries consist of numerous initiatives, one of the initiatives of different countries are Sustainable Agriculture Research and Education (SARE) program and the Conservation Innovation Grants (CIG) [45] by the United States, European Union has European Innovation Partnership ‘Agricultural Productivity and Sustainability’ (EIP-AGRI) [14]. Moreover, Japan consists of Smart Agriculture Demonstration Projects [29]. Brazil has ABC Plan [16] and South Korea has Korea Smart Farm Policy [25] through which the smart agricultures being supported. In India, smart agricultural techniques usage is growing in response to issues including climate change, water shortages, and diminishing farm profitability [26]. The evolution of technology like robots, drones, IoT, artificial intelligence, and precision agriculture is increasing crop yields, cutting input costs, and improving farm management in [40]. Through developments in smart agricultural technology, Indian farmers have an opportunity to overcome challenges and increase the productivity and profitability of their operations [8]. Institutions are vital in promoting smart agriculture practices in the Indian agricultural sector where they contribute significantly to the improvement or development of agricultural innovations that are peculiar to a certain region [9]. Institutions are groups or establishments that provide farmers the resources and assistance they may need. According to research, institutional elements such government extension programs, financial loans, and subsidies have a significant role in influencing the uptake of CSA techniques [41]. However, according to Devi 2023[12], in India, just 15% of farmers make smart agricultural technologies usage due to restricted adoption as a result of issues with accessibility, cost, and awareness. Whereas Shanmugasundaram et al. 2023[36], claimed only less than 10% of farmers are using smart agriculture. Also, it is observed that the obstacles encountered in incorporating novel technology in the agricultural sector stem from conventional methods as well as restricted resources [7]. This shows there are still large acceptance as well as implementation gaps in smart agricultural practices, in spite of the Indian government's enormous efforts and financial expenditures in this area. Hence this study aims to evaluate the existing smart agricultural policies and initiatives. Additionally, intends to examine investment patterns and contribution of institutions by identifying the Strength, weakness, opportunity and threats. Through this critical evaluation this study seeks to provide better understanding of the existing institutional support for smart agriculture.

2 Literature Review
Literature review is crucial for elaborating research issues, provide context, proving dependability, and directing the conclusion of suggested research works. Hence this section provides overview of the Smart Agriculture and Institutional support.
2.1 Smart Agriculture
Smart agriculture is a strategic initiative that combines digital technologies that is artificial intelligence, big data and analytics, simulation, cloud computing, wireless sensor networks, digital twin, augmented reality, autonomous robotic systems, artificial intelligence, cyber-physical systems and system integration [1] in farming field. The internet infrastructure is necessary for the Internet of Things to operate but this consists drawbacks whiling handling large amount of network devices and implementing them with other systems [23]. The crop selection, mineral detection, and production quality improvement are done by the smart agriculture [31] in the agriculture field. Moreover, the traditional farming practices are being revolutionized through the implementation of smart farming technologies through which it is possible to monitor and make decisions in real-time when cultivating potatoes as well as other crops [21].

2.2 Institutional Support
Institutions are very essential in translating the extremely science-centric and abstract aspects with regard to climate change science into forms that can be applied [32]. Their elements are very crucial for overcoming limitations of finances and knowledge [41]. Moreover, communication between the public, private as well as NGOs institutions are important for institutions to function effectively [3]. Additionally, collective action needs to be significant among those whose size and functional configuration vary [2]. Research illustrates the impact of institutional support in shaping creativity performance with particular focus of the moderating effect of innovative resource acquisition also the intermediary effect of entrepreneurial orientation [11]. Moreover, institutions assist as the backbone of economic entities’ support, allowing sustainable development, digital transformation, and the application of ESG principles in regional economies [42]. This emphasizes the institutional existence in supporting improvement for the business is crucial.

2.3 Institutional Support for Smart Agriculture Practices
Institution’s role is vital in the advancement of CSA that proves by supporting adoption, encouraging inclusivity, stimulating innovation, disseminating knowledge, and facilitating investment as well as insurance for smallholders and vulnerable populations [17, 27, 41, 44]. In addition to that, the literature emphasizes how the CSA concept's institutional features have been gradually but steadily coming into prominence, with an aim on hard institutional frameworks, market structures, and knowledge infrastructure characteristics in specific [41]. Additionally, through the implementation of CSA policies and strategies within financial institutions’ operations, the funds will be available for the investment for agriculture field, enhancing field growth as well reducing climate risk [5]. The support from institutions in India for agriculture growth comes through Banks as well (rural banks, commercial and co-operative banks) as it plays a significant role in providing funds for farmers for the adoption of SAP [5] where 70% of credit disbursements done by the commercial banks, cooperative banks making 20% of the total and 10% of the total provided by the Rural banks. Additionally, 17.5% of all bank loans are offered to the agriculture sectors offered by banks. The significance of loan provided by these banks are very crucial for the development of the technologies in agriculture field [33]. Beyond that with the help of National Bank for Agriculture and Rural Development (NABARD) and the United Nations Development Programme (UNDP) NABARD partnership the smallholder farmers are benefiting as it is implementing Association for Innovation Development of Entrepreneurship in Agriculture (a-IDEA) which is in the Agri-Innovation Center at ICAR-National Academy of Agricultural Research Management (ICAR-NAARM) [30]. CCAFS-CIMMYT organisation also by collecting the soil samples through communities, help the farmers like in Haryana, Karnal [10]. Moreover, concept-oriented approaches to agricultural problems the FAO, Kasetsart University, and the Indian Institute of Technology Kanpur have launched AGROVOC to encourage the farmers [38]. These effective initiatives depict the importance of institutions in adoption of SAP.


3 Methodology
The aim of the study evaluates the existing initiates and policies provided by the institutions to promote smart agriculture practices. This research employs detailed review of secondary data that involves both qualitative and quantitative insights. Moreover, it includes the information from the news articles, journals, websites and reports. World bank 2024, Food and Agriculture Organization of the United Nations (FAO) 2024 etc. websites have been referred. Furthermore, reports such as Ministry of Agriculture & Farmers Welfare Government of India 2022–2023, NABARD final Report 2022 was relevant for the study so the information has been extracted from these reports. Additionally, news articles and websites were the source of extracting financial data for smart agriculture. Lastly a swot analysis will be used to identify the strengths, weakness, opportunity and threats in implementing smart agriculture in agriculture domain.

4 Digital Agriculture Mission (DAM) 2021–2025
The establishment of the Digital Agriculture Mission in 2021 was done by government after witnessing how technology may help the ongoing challenges. The Indian government has taken proactive measures taken to promote tech tools like as Kisan drones, extend tax benefits, and collaborate with farmer-producer associations indicates the mutually beneficial link between agritech advances and policy-making [39]. Moreover, The Modi government has set up INR 450 Cr for the Digital Agriculture Mission, also about INR 600 Cr has been allocated for the technological advancement of the agriculture industry [20]. Some of the initiatives taken by Government of India (see Table 1) to support smart agriculture are presented below:Table 1Initiatives taken by Government of India


	India Digital Ecosystem of Agriculture (IDEA) [34]
	National e-Governance Plan in Agriculture (NeGP-A) [34]

	• The IDEA function as a basis upon which to construct innovative agri-focused solutions which makes better use of agri-technology to enhance India's agricultural ecosystem
	• Which involves funding for projects utilizing technologies that is machine learning (ML), block chains, artificial intelligence (AI), robotics, drones, data analytics, etc. is distributed to the State(s) or UT(s)

	Sub Mission on Agricultural Mechanization (SMAM) [34]
	National Agriculture Market (e-NAM) [34]

	• Ministry of Agriculture and Farmers Welfare is promoting Kisan Drone technology in order to modernize the agriculture industry [28]
	• It is an electronic trading site that spans all of India, to create a single, nationwide agricultural commodities market

	PM KISAN [34]
	Agricultural marketing schemes [34]

	• Under the Direct Benefit Transfer mechanism, fund is sent directly to the bank accounts of the qualified farmers. Farmers can make use of the Farmers Corner on the site to self-register
	• To promote the development of agricultural marketing infrastructure through investments from the public, cooperative, and private sectors with backend subsidies

	Agriculture Infrastructure Fund (AIF) [34]
	National mission on horticulture [34]

	• To set up a medium- to long-term debt financing facility with the intention of investing in feasible Infrastructure projects for the purpose of postharvest management and assets related to communal farming with the help of financial assistance and incentives in order to improve the nation's agricultural infrastructure
	• The HORTNET initiatives is Web-enabled, work-flow-based solution for the Mission for Integrated Development of Horticulture funding support

	National project on soil health and fertility [34]
	Development of Kisan Suvidha mobile application [34]

	• To provide the nation's farmers with soil health cards as a means of addressing nutrient insufficiency in fertilization techniques. Farmer access to the Soil Health Card Portal enables them to track soil samples
	• To facilitate farmers to receive information on the market prices, plant protection, weather, input dealers (fertilizer, pesticide, seed), farm machinery; cold storages Veterinary clinics, diagnostic labs, and godowns, and soil health cards

	Rashtriya Krishi Vikas Yojana (RKVY) [28]
	Pradhan Mantri Fasal Bima Yojana (PMFBY) [28]

	• RKVY intends to secure the overall growth of agriculture and related sectors by providing states the freedom to create and carry out local solutions, such as smart agriculture technology
	• PMFBY employs technology in its crop insurance programs, including satellite photos and drones to precisely analyze crop damage and estimate production

	Digital India Initiative [13]

	• To encourages the application of technological advances in agriculture, such as weather forecasting, market research, and precision farming through mobile applications and platforms


Source Compiled by author



Institutional investments or efforts in distributing schemes is critical for advancing agri-technology. The Total amount, claims paid, Cards Issued, amount sanctioned, trade value, Funds allocated, Institutional credit, Funds released across different schemes (see Table 2) exhibits the strategic approach to incorporate technology and sustainability which is crucial for improving agriculture sustainability and productivity.Table 2Amount spent or released by schemes for smart agriculture


	Scheme/intervention
	Years/date
	Amount (in rupees)

	Pradhan Mantri Kisan Samman Nidhi (PM-KISAN) [38]

	Total amount released
	January 2022
	1,82,000

	December 2022
	2,00,000

	Pradhan Mantri Fasal Bima Yojana (PMFBY) [38]

	Total claims paid
	January 2022
	1,04,196

	December 2022
	1,28,522

	Soil health cards issued [38]

	Cycle I
	2015–2017
	10.74 crore

	Cycle II
	2017–2019
	11.97 crore

	Model village programme
	2019–20
	19.64 lakh

	Agri Infrastructure Fund (AIF) sanctions [38]

	Total amount sanctioned
	January 2022
	11,891 crore

	December 2022
	13,681 crore

	e-National agriculture market [38]

	Total trade value
	January 2022
	1.72 lakh crore

	National horticulture mission [31]

	Funds released for NHM
	2021–22 as of 31 March, 2022
	516.18 crore

	2022–23 as of 31 December, 2022
	252.35 crore

	Revised estimate
	2021–22
	830.23 crore

	Funds allocated
	2022–23
	1,049.26 crore

	Sub mission on agricultural mechanization [31]

	Funds released for Kisan drone
	2021–22
	256.75 lakhs

	2022–23
	12,442.5 lakhs

	Institutional credit for agriculture sector [38]

	Institutional credit
	January 2022
	16,50,000

	December 2022
	18,50,000


Source Compiled by author



The above information (see Table 2) indicates the amount spent or released for each scheme of government of India. As shown in the table Pradhan Mantri Kisan Samman Nidhi (PM-KISAN) released total amount of Rs 1,82,000 in the month of January 2022 followed by in December Rs 2,00,000. Moreover, as per the report, Pradhan Mantri Fasal Bima Yojana (PMFBY) released its total claim paid to the farmers for the years 2022 January is Rs 1,04,196 and December is Rs 1,28,522. Similarly, as far as Soil Health scheme is considered, it issued in Cycle I, 2015 to 2017 10.74 crore of cards for farmers, Cycle II, 2017 to 2019 consists of 11.97 crore and Model Village Programme, 2019–20 involved 19.64 lakh of cards. Furthermore, the Agri Infrastructure Fund (AIF) total amount sanctioned for the month of January 2022 is 11,891 crore worth of agriculture infrastructure and in December it increased to 13,681 crores. Likewise, when we consider National Agriculture Market scheme the total trade volume for the year 2022 was 1,72,000 crore was recorded in E-NAM. Moving forward to National Horticulture Mission, the fund released for the year 2021–22 is 516.18 crore, 2022–23 is 252.35 crore. Likewise, the revised estimate for the year 2021–22 is 830.23 crore and the fund allocated for the year 2022–23 is 1,049.26 crore in order to help the agricultural business. Furthermore, Sub Mission on Agricultural Mechanization which involves Kisan drone which shows the support for smart agriculture, the Funds released in the year 2021–22 is 256.75 lakhs and 2022–23 is 12442.5 lakhs. Lastly, when we consider Institutional Credit for Agriculture Sector it is observed that it was 16,50,000 in January 2022 which then increased to 18,50,000 in the month December. This each schemes investment depicts how they are involved in promoting and helping farmers indulge in smart agricultural practices.
Based on the above discussion and literature review swot analysis (see Table 3) has been conducted.Table 3SWOT analysis


	Strength
	Weakness

	• Large number of organisations supporting smart agriculture
• Supportive policies and frameworks
• Increasing comprehension of the significance of climate-smart agriculture
• Ability of combing smart technology with traditional farming methods
• Growing recognition of smart agriculture
	• Resistance to change among farmers and institution staffs
• Insufficient implementation of smart agriculture
• Skills gap
• Reliance on externals
• Infrastructure accessibility


	Opportunity
	Threats

	• Collaboration between public and private sectors for investment
• Innovation and development of new policies
• Cooperation between governmental bodies, private sector, and institutions
• Agricultural technology advancement
• International collaboration
	• Financial constraint
• Data management
• Scarcity of resources
• Expenses of Climate Change Adaptation
• Inconsistency in policy


Source Compiled by author




5 Discussion
Indian institutions have made large investments in smart agricultural projects. Over the next five years, the Indian government has set sum of Rs 838 billion for the creation of CSA [27] This study implies that there are numerous schemes and supports provided to implement smart agriculture such as market intelligence, innovative farming methods, government programs as well as funding for scientific research, are working to introduce farmers to smart farming practices [4]. In India, both public as well private sectors take role in rendering support for the improvement of technology. The government schemes such as, Pradhan Mantri Kisan Samman Nidhi (PM-KISAN) released total amount of Rs 2,82,000 in the year 2022, Pradhan Mantri Fasal Bima Yojana (PMFBY) released its total claim paid to the farmers to be Rs 232,718, National Agriculture Market scheme the total trade volume for the year 2022 was 1,72,000 crore which was recorded in E-NAM followed by National Horticulture Mission, the fund released for year 2021–2023 is 768.53 crore. Lastly, Sub Mission on Agricultural Mechanization which involves Kisan drone which shows the support for smart agriculture, the Funds released in the year 2021–2023 is 12699.25 lakhs. Similarly, it also identified that accessibility, cost, and awareness is the main cause for less adoption of smart agriculture practices in India which displays the need for education. Since small landholders make up around 85% of Indian farmers, institutional support is necessary to give them accessibility to IoT technology and training so they may embrace smart agricultural methods [12]. Moving forward, where one of the studies also claimed the incorporation and use of enhanced technologies are principally the responsibility of the public domain agriculture research system. Likewise, the private sector is progressively contributing to the advancement and commercialization of better technology [24]. Furthermore, this study also shows how banking sector has also helped the farmers which involved claiming of loan, credits etc. which is also highlighted in previous study that the banking industry is responsibly committed to supporting the agricultural sector through loan programs, with an emphasis on enhancing Priority Sector loan to the sector's advantage [18]. Also, its observed that it would not be possible for resource-poor Indian farmers to implement SAP without institutions support which then confirmed with previous researchers [10]. Similarly, it also identified that accessibility, cost, and awareness is the main cause for less adoption of smart agriculture in India. Furthermore, about 70% of organized credit disbursements are made by commercial banks. Additionally, the agricultural sector in India receives nearly 17.5% of all bank loans, highlighting the significance of financial assistance for this industry. Hence, the efficient operation and expansion of the agriculture industry depend on the availability of sufficient financing, and several Indian organizations strive to make this assistance available to farmers [36]. This indicates that Indian financial institutions play a major role in the modernization as well as sustainability of the nation's agricultural sector by coordinating their financial policies & operations with the objectives of smart agriculture.

6 Conclusion
To conclude, a significant progress has been achieved in showing institutional support for smart agricultural practices with the help of schemes and policy frameworks. The agricultural technology and practices have advanced due to the governmental and private sectors increased involvement. The results imply the importance of strategic financial distribution in achieving advanced technology. However, despite of these efforts, concerns remain about the general acceptance and efficient application of these projects for smart agriculture. Although there are numerous supports from both sectors, there may still be many obstacles to overcome before smart agriculture technologies can be fully implemented to achieve institutional support, transformational impacts in agriculture, address global issues, and improve productivity, sustainability, and resilience in agricultural communities, continued cooperation, innovation, and adaptable policies are crucial.

7 Practical Implication
Institutional support is crucial for farmers to implement smart agriculture which will increase the productivity and efficiency beyond that it also helps in contributing in increasing countries GDP. As its promoting Smart agriculture practices through institutional funds etc. there are still less efforts made to know if all the farmers are receiving equal facility provided by the institutions. Hence the institution must ensure that all the farmers accessing the benefits provided by them. Although there are number of institutions providing farmers training on how to access, one-two days training alone is not sufficient. Furthermore, farmers also play role in implementing technology in agriculture they must be willing to change according to the environment for betterment of the organization. Moreover, efforts should be made to know and apply for various schemes and also must participate in farmer cooperative to share knowledge, resources etc. This study may help the institutions, farmers and future researchers to get better idea about the value of institutional support and initiatives. This helps in understanding how this kind of assistance, increases productivity and enhances sustainability in the agriculture field.

8 Limitation
Like any other study this study too have several limitations such as this study is mainly focused on smart agriculture initiatives where the entire agriculture initiatives are not pondered on. Moreover, this study uses secondary data and faces obstacles in generalizing findings through qualitative data. Future researchers’ studies could look for all the schemes and frameworks focusing on smart agriculture. Furthermore, future studies can obtain institutional and farmer perspectives of smart agriculture with primary data sources. Despite of these limitation this study still gives clear idea about how most of the institutions are emerged in promoting technologies specifically in agriculture field.
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Abstract
Indians have always preferred real gold, but many are still apprehensive to buy gold exchange-traded funds (ETFs). Even though gold exchange-traded funds (ETFs) have several advantages over physical gold, such as cost-effectiveness, safety, and liquidity, this reluctance still exists. By examining investor demographics and investment behaviors, this study aims to identify the primary social determinants impacting Gold ETF investments. Stratified random sampling was used to ensure that the study’s participant sample was representative. The sample includes representation from a wide range of demographic variables, such as age, gender, income, education, and occupation. Data were gathered using structured surveys and interviews. The survey inquired about demographic data, investment preferences, perceived risks, social influences, and awareness about Gold ETFs. Using DFA, the socioeconomic factors that significantly distinguish investors who choose Gold ETFs from those who do not were discovered. This investigation helped to clarify the relationship between certain social qualities and investment behavior. The anticipated outcomes included the ability to pinpoint significant social factors that impact investors’ choices to purchase gold exchange-traded funds (ETFs), as well as insights into the characteristics of investors and non-investors. Additionally, the ability to suggest to financial institutions and policymakers that gold ETF investments be promoted in light of the social attributes discovered would be useful. Financial institutions can develop targeted marketing efforts and educational initiatives by utilizing the scientific understanding of the social determinants influencing investments in Gold ETFs presented by this study. Legislators may utilize this data to develop initiatives that would boost the usage of Gold ETFs, hence improving investor satisfaction and market efficiency.
Keywords
ExchangeTradeEconomy
1 Introduction
Gold exchange-traded funds (ETFs), commonly referred to as paper gold, are open-ended mutual funds for investors who like to invest in 99.5% pure gold without holding physical gold. Despite the advantages of gold ETFs and technological advancements, many investors in India, particularly in Kerala, continue to prefer physical gold or equity derivatives over gold ETFs. This preference highlights a strong cultural inclination towards tangible gold as an investment, especially given the rising gold prices. Consequently, there is a noticeable lack of capital pooling towards gold ETFs, even though investors are aware of their benefits over other investment channels. Conventional economic theories and survey results do not adequately explain this phenomenon. To address this gap, it is proposed to conduct a research project using a sample population from Kerala, including districts from the north, central, and southern regions. This study will employ discriminant function analysis to examine the social factors influencing investments in gold ETFs in Kerala. By identifying these factors, the research aims to provide insights into the underlying reasons behind the investment preferences and guide policymakers in developing strategies to promote gold ETFs.

2 Statement of the Problem
This study aims to address the knowledge gap regarding the social determinants influencing Gold ETF investments in Kerala through a robust analytical approach. Given the new digitalizing policies surrounding gold purchases and investments, it is essential to prioritize understanding the investment potential of gold exchange-traded funds (ETFs) and the lack of fund pooling in this sector. There is a noticeable lack of research on this topic in the investment literature, which often focuses on the secondary market rather than the gold component of the commodity derivatives market. Therefore, this study aims to close the research gap by examining the social factors that influence Gold ETF investments in Kerala. By doing so, it seeks to provide insights into the reasons behind the investment preferences and guide policymakers in promoting Gold ETFs effectively.

3 Objectives of the Study
The objective of this paper is to explore the Social factors influencing Gold ETF Investment decisions in Kerala. Also the discriminating ability of these Social factors in distinguishing the quantum of investments were also identified and analyzed.

4 Research Design and Methodology
The current study focuses exclusively on Gold ETF investors. A descriptive research design was employed, with an emphasis on individual Gold ETF investors in Kerala, limiting the research samples to the micro level. The study includes an estimated 395 unique Gold ETF investors, spread across Kerala’s three zones. Snowball sampling was utilized, and a pilot survey involving 100 Gold ETF investors was conducted to calculate the sample size. The analytical technique used in this study is Discriminant Function Analysis, which helps determine the ability of social factors to discriminate in terms of investment amounts.

5 Reasearch Hypothesis
The study hypothesis is predicated on the research model, which posits that social factors lack the capacity to differentiate between Top-aligned, moderately aligned and Bottom-aligned investors in gold exchange-traded funds.
The social characteristics that differentiate Top-aligned Gold ETF investors from moderate and Bottom-aligned investors are ineffective in identifying their differences. These factors include investment motivation, awareness of basic needs, investment provisions, investment expectation, and economic progress.

6 Exploratory Factor Analysis-Social Factors
In order to assist explain why people choose to invest in Gold ETFs, societal variables are investigated here.
The study yielded a Cronbach’s value of 0.897, a value of 0.591 for the Kaiser-Meyer–Olkin Measure of Sampling Adequacy, and an identity matrix for the Bartlett’s Test of Sphericity. Using Rotated Component Matrix, the following five factors were identified as the outcome to EFA. The first factor, “Motive for Investment,” “Awareness and Basic needs” is the second factor. “Provisions of Investment” is the third factor. “Investment Expectation” is the fourth factor. Factor 5: “Economic Growth”.

7 Discriminant Function Analysis
In this study, Gold ETF investors are categorized based on the proportion of their total investment portfolio allocated to Gold ETFs. The categories are defined as follows.
Bottom aligned Gold ETF Investor: An investor who allocates less than 10% of their total investment to Gold ETFs. Moderately aligned Gold ETF Investor: An investor who allocates between 10 and 25% of their total investment to Gold ETFs. Top aligned Gold ETF Investor: An investor who allocates more than 25% of their total investment to Gold ETFs.
Using these definitions, a frequency analysis of the sample set data revealed the following distribution of investors: Bottom aligned Gold ETF Investors: 17.2%, Moderately aligned Gold ETF Investors: 59.2%, Top aligned Gold ETF Investors: 23.5%
These categories and their corresponding frequencies provide a clear understanding of the investment behaviors among the sampled Gold ETF investors.
The means for Top aligned Gold ETF Investors are found to be greater than the means for Bottom aligned Gold ETF Investors and Moderately aligned Gold ETF Investors when the grouping variable and the means of the other five variables are taken into account. A Top aligned gold ETF investor’s factor reason for investment has a higher mean value (20.0000) than do investors at Bottom or medium levels (15.2500 and 15.2692). When a Top aligned investor’s investing objective is taken into account, the data suggests that they tend to invest in gold ETFs at a higher proportion than their counterparts. This pattern is also seen in the other five factors—economic growth, investment expectations, awareness and basic needs, and investment provisions—ensuring the distinct position of a Top-aligned investor with a larger investment amount. A further attempt was made to determine the importance of the three categorization groups’ mean differences. On performing Tests of Equality it was found that there are differences in the average score for each of the five social aspects among investors in gold exchange-traded funds (ETFs) with low, moderate, and high investment levels. This leads to the conclusion that every social component has the capacity for discrimination. The Eigen values, which show the percentage of variation explained by the first two canonical discriminant functions, are shown in Table 1.Table 1Eigenvalues of social factors


	Function
	Eigenvalue
	% of Variance
	Cumulative %
	Canonical Correlation

	1
	26.322a
	100.0
	100.0
	0.982

	2
	0.010a
	0.0
	100.0
	0.101


aFirst 2 canonical discriminant functions were used in the analysis
Source Survey data




The results of the statistical test of significance for Wilk’s Lambda are shown in the Table 2.Table 2Wilks’ Lambda of Social factors


	Test of function(s)
	Wilks’ Lambda
	Chi-square
	df
	Sig.

	1 through 2
	0.036
	1293.975
	10
	0.000

	2
	0.990
	3.970
	4
	0.410


Source Survey data/Internet Source




One interpretation of the Tables 1 and 2 is that more than two groups can provide more than one discriminant function. The percentage of variance explained by the first function is indicated by the Eigen value (26.322). It accounts for all variance, 100% of it. The correlation that was discovered to be positively connected between the discriminant scores and the values of the dependent variable is known as the canonical correlation (0.982). Since the discriminating model’s square of the canonical correlation is 0.964, variations in the five social components account for 96% of its variance. The following hypothesis is formulated in order to examine the significance of this discriminant function.
Hypothesis
H0: There is insufficient discrimination between a Top aligned Gold ETF Investor and a Moderately aligned and Bottom aligned Gold ETF Investor among the variables taken into consideration here.
H1: The variables taken into consideration here are capable of differentiating between a Top aligned Gold ETF Investor and a Moderately aligned and Bottom aligned Gold ETF Investor.
The variables are significant (p < 0.05) according to Wilk’s Lambda statistical test of significance. The theory is thus disproved, and more explanations for this discriminant function can be found. The second discriminant function is also interpreted based on the data in Tables 1 and 2. As a result, it was found that in the case of the second discriminant function, the variation is described by 0% in the Eigen value (0.010), which represents the percentage of variance explained by the second function. The connection between the discriminant scores and the levels of the dependent variable, which was discovered to be positively associated, is known as the canonical correlation (0.101). Since the canonical correlation square is 0.010201, the variations in the five social components account for 1.02% of the variance in the discriminating model. The following hypothesis is formulated in order to examine the significance of this discriminant function.
Hypothesis
H0: There is insufficient discrimination between a Top aligned Gold ETF Investor and a Moderately aligned and Bottom aligned Gold ETF Investor among the variables taken into consideration here.
H1: The variables taken into consideration here are capable of differentiating between a Top aligned Gold ETF Investor and a Moderately aligned and Bottom aligned Gold ETF Investor.
The variables are not significant, according to Wilk’s Lambda statistical test (p < 0.05). As a result, the hypothesis is confirmed, and more justifications for this discriminant function are not possible. The proportionate contributions of each predictor variable to the discriminant function are reflected in the absolute values of each Standardized Canonical Discriminant Function Coefficient. When the first discriminant function is taken into account, it is discovered that Economic Growth (0.526) has a greater effect on differentiating between investors in Top-aligned gold exchange-traded funds and those in middle-and Bottom-aligned gold exchange-traded funds. Investment Expectation (0.486) comes next. Awareness and Basic Needs have the lowest discriminating power (0.375).
The results of Salahuddin and Islam [1] indicate that conventional determinants like growth, domestic savings, trade openness, etc. still appear to have a substantial impact on investment decisions. As a result, the current study finds that economic growth has a significant influence on how much money investors in gold exchange-traded funds invest.
The findings of Sharma et al.’s [2] study also identify twenty-five important factors that affect Omani households’ decisions about which avenue to invest in. The most rational factor that influences these decisions is market trends, which is followed by investors’ income levels, profitability of investments, places of investments, past experience, capital amounts of investments, risk tolerance, advocate recommendations, information about investment avenues, return needs, accounting information, investment needs, economic conditions, investment horizon, Tex exposure, and industry growth. The factors that have the least influence on investor performance are government policies and competitiveness. Information and investment needs, or “Awareness and basic needs of the investor,” and economic growth, or “economic conditions,” rank twelfth, thirteenth, and fourteenth, respectively. This is drastically different from the current analytical finding, which shows that the best determinant for determining an investor’s degree of investment in gold exchange-traded funds (ETF) is economic growth, followed by its counterparts.
The Canonical Discriminant Function Coefficients, which show the unstandardized scores for the independent social factors, are shown in Table 3. It is the unstandardized discriminant equation’s list of coefficients, as seen in the illustration below.Table 3Presents unstandardized canonical discriminant function coefficients of social factors


	 	Function
	 
	 	1
	2

	Motive for investment
	0.477
	0.147

	Awareness and basic needs
	0.394
	0.424

	Provisions for investment
	0.512
	−1.109

	Investment expectation
	0.653
	0.637

	Economic growth
	0.827
	−0.184

	Constant
	−38.062
	−1.567

	Unstandardized coefficients
	 	 

Source Survey data/Internet Source




Function 1:[image: $$\begin{aligned} {\text{Gold}}\;{\text{ET}}\;{\text{Investments}}\; &amp; { = }\; - 38.062 + (0.477\;{\text{MFI)}} + (0.394\;{\text{ABN}}) + (0.512\;{\text{PFI}}) \\ &amp; \quad + \;(0.653\;{\text{IE}}) + (0.827\;{\text{EG}}) \\ \end{aligned}$$]





MFI = Motive for Investment; ABN = Awareness and Basic Needs; PFI = Provisions for Investment; IE = Investment Expectation; EG = Economic Growth
Table 4 presents the values of unstandardized canonical discriminant functions evaluated at group means.Table 4Functions of social factors at group centroids


	ETF investment level
	Function

	 	1
	2

	Low
	−2.930
	0.213

	Medium
	−2.809
	−0.063

	High
	9.210
	0.002

	Unstandardized canonical discriminant functions evaluated at group means


Source Survey data/Internet Source




Table 4 indicates that, for the first function, the mean value for Top aligned Gold ETF Investors is 9.210, the mean value for Moderately aligned Gold ETF Investors is −2.809, and the mean value for Bottom aligned Gold ETF Investors is −2.930. The first function is more pertinent because it accounts for 100% of the variance. Regarding the second function, the mean value for Top aligned Gold ETF Investors is 0.002, the mean value for Moderately aligned Gold ETF Investors is -0.063, and the mean value for Bottom aligned Gold ETF Investors is 0.213. Figure 1 presents Canonical Discriminant Function of Social factors at Low, Medium and High Gold ETF Investment level simultaneously.[image: ]
Fig. 1Presents canonical discriminant function of social factors




8 Findings and Conclusion
8.1 Findings
Kerala investors’ decisions to invest in Gold Exchange Traded Funds were found to be influenced by social factors such as investment motivation, awareness of basic necessities, availability of investment opportunities, expectation of investment, and economic growth.
Economic Growth (0.526) was found to have a greater effect in differentiating between Top aligned Gold ETF Investors, Moderately aligned Gold ETF Investors, and Bottom aligned Gold ETF Investors when the first discriminant function was taken into account. Investment Expectation (0.486) comes next. Awareness and Basic Needs have the lowest discriminating power (0.375). Provisions for Investment (0.823), the second discriminant function, were found to have greater significance in differentiating between Top aligned Gold ETF Investors, Moderately aligned Gold ETF Investors, and Bottom aligned Gold ETF Investors. Investment Expectation (0.474) comes next. In this function, the least discriminating ability is found for Economic Growth (0.117).

8.2 Conclusion
The introduction of gold exchange-traded funds (ETFs) in India aimed primarily to enhance market efficiency by increasing liquidity. The impact of gold exchange-traded products on the gold market has been substantial, and they have become a significant component of the market. Despite technological advancements, Indian investors still allocate a larger portion of their investments to equities derivatives compared to gold ETFs. Understanding the social characteristics that influence their investment decisions can help determine the relevance of traditional financial and economic theories in this context. By collecting firsthand information from individual and institutional investors involved in security trading, this study aims to analyze the social attributes influencing Gold ETF investments in Kerala. This analysis will help to determine the extent to which technology has influenced these investment behaviors. This research will be the first of its kind to provide an in-depth examination of this trend within the framework of an emerging economy.
Policymakers can use the findings to develop strategies that promote sustainable development goals by incorporating these social characteristics into discriminant function analysis. Examples of such strategies include encouraging investments in environmentally friendly industries or providing support to local firms. It is crucial to integrate broader socio-economic and environmental considerations into the analysis to ensure that the promoted investment decisions align with sustainable development objectives.
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Abstract
This study investigates the impact of perceived CSR and rewards on performance among managers and employees in Lebanese banks participating in CSR initiatives through the United Nations Global Compact (UNGC). The study analyzed data from 390 participants using a questionnaire, Statistical Package for Social Science (SPSS), and statistical methods such as correlation, regression, structural equation modeling (SEM), and a brief decision tree. The results show significant positive correlations between employees’ perceptions of CSR, rewards, and performance. The study also considers demographic variations to identify distinct employee segments, suggesting the potential for directed interventions to improve outcomes. The findings emphasize integrating CSR understanding and planned reward management for positive organizational impact, offering valuable insights for corporate strategies and providing a foundation for future research. However, the study also highlights the need for further research in this area to fully understand the complex relationship between CSR, rewards, and employee performance.
Keywords
Perceived CSRRewardsEmployee performance
1 Introduction
Businesses increasingly recognize the need to be accountable for their global impact on social and environmental issues, developing CSR to enhance their identities and stakeholder perceptions and contribute to societal development [1]. CSR involves a firm, staff, and society working together to improve living conditions and achieve long-term economic progress. Still, developing nations like Lebanon, facing a financial crisis since 2019, need to implement CSR plans fully [2], and only some corporations participate in CSR [3].
Research on CSR’s benefits can help since CSR reduces opposing outcomes in difficult economic situations and enhances financial performance by distinguishing organizations from peers. [4]. Raised awareness about climate change and the impact human behavior on nature and globalization exert pressure on organizations to adopt CSR to manage governance issues and reevaluate their impact beyond profits [5, 6] CSR can impact costs, and staff employment, and improve firm’s identity and public perception [7]. However, results vary regarding CSR’s effect on business outcomes [8], making stakeholders argue that CSR misuses resources and may reduce business effectiveness [9, 10]. Moreover, ethical corporate behaviors in daily operations are mainly the responsibility of employees, highlighting their role in effective performance [11, 12]. CSR policies must consistently achieve financial, environmental, social, and ethical benefits. However, employees need more rewards during crises to align with the strategy and increase performance [13]. Studies show a strong correlation between CSR, commitment, and performance. [14, 15]. However, a lack of recognition and engagement in CSR implementation can hinder performance benefits in Lebanon. [16].
This study contributes to existing literature by examining how human capital perceives CSR and the role of rewards in shaping their performance during the crisis. The research aims to review the relationship between perceived CSR, rewards, and performance, to evaluate the current impact of employees’ perceptions of them on their performance, and better comprehend how these elements interact and influence business success in Lebanon, to highlight the role of CSR initiatives for staff and organizations, and to advance management practices and benefits. Moreover, this study will help answer the following questions. What is the impact of perceived CSR on employees’ performance? How do rewards impact employees’ performance? How do perceived CSR and rewards affect employees’ performance?
The structure of the Paper. The paper is organized as follows: Sect. 1 introduces the topic, Sect. 2 contains a literature review followed by the derived hypothesis and theoretical model, Sect. 3 outlines the methodology, Sect. 4 presents the results, Sect. 5 discusses the findings, and the last section comprises the conclusion, including the limitations and suggested area of future studies.

2 Literature Review
2.1 Employees’ Performance
Organizations are coherent systems where the firm’s working environment influences the interaction between individuals, teams, and establishments. Employee performance reflects work effectiveness, quality, and efficiency at the task level [17]. It reflects their performance and ability to perform assigned duties effectively. The relationship between organizations and stakeholders is mutually beneficial, with organizational actions significantly impacting employee performance [18]. A firm’s success relies on its managers providing wealth and fulfillment for stakeholders. Improving CSR can enhance a firm’s economic performance and long-term success. [19]. The study focuses on how staff perceive CSR strategy, affecting their performance.

2.2 Corporate Social Responsibility
CSR is a vital aspect of business strategy, focusing on the business’s responsibility to its stakeholders, including shareholders, employees, customers, government, and society. By adopting CSR, firms can gain stakeholder support and competitiveness [20–22]. Stakeholder and resource dependency theories emphasize the importance of CSR prioritizing stakeholders’ needs, optimizing social and financial outcomes, and managing critical resources [23, 24]. CSR can mitigate the negative impacts of labor disputes and deceptive practices, reducing risk and costs while optimizing earnings [25]. CSR can improve innovation and customer satisfaction and increase productivity [26]. CSR investment leads to domestic and global noticeability, government support, and people’s convenience [5].

2.3 Rewards
Rewards are the benefits that result from performing a task, a service, or carrying responsibility [27]; rewards are a package that includes salary, bonuses, health insurance, pension, and more [28]. A well-structured reward system will motivate employees and positively affect their perceptions towards CSR, leading to better outcomes [29]. Motivation, in turn, positively impacts the workforce’s effectiveness and efficiency [11]. Given the current economic crisis, the current research will examine the role of rewards in Lebanese banks implementing CSR on employee performance.

2.4 The Relationship Between Perceived CSR, Rewards, and Employee Performance
Employees’ potential significantly impacts performance [30], and sustainable strategy (CSR) enhances their sense of care for society and the environment, providing necessary needs, career development, and work-life balance. This approach contributes to staff success and higher productivity [1, 31]. It ensures employees can work competently [5]. However, the impact of CSR on employee and organizational performance is still under investigation. This study explores the influence of employees’ perspectives on CSR and rewards on performance and seeking competitiveness [32]. Understanding how CSR initiatives impact employees’ perceptions and performance is crucial, as not all initiatives have equal influence. Public recognition of CSR increases pressure on organizations from auditors and shareholders demanding appropriate performance and risk management [33]. Managers should consider the impact of change on organizational performance and employee influence [12]. Employees’ perception of the company’s identity, fairness in CSR rewards, and top management’s stance on CSR issues impact employee commitment [15]. Organizations should recognize their social responsibility to stakeholders, including employees, and consider economic and cultural aspects to comprehend CSR and employees’ performance, especially during crises [10, 34]. Based on the findings of these studies, we developed the following hypotheses:	H1: Perceived CSR has a positive correlation with employee performance

	H2: Rewards have a positive relationship with employee performance.

	H3: perceived CSR and rewards have a strong positive relationship with employee performance.






2.5 Theoretical Model
The current study develops hypotheses based on the literature review in developing the theoretical model in Fig. 1. This paper discusses selected independent variables, perceived CSR and rewards, contributing to the dependent variable, employee performance. This context explains how variables directly associate with each other.[image: ]
Fig. 1Research model. Source Developed by the Researcher




3 Methodology
This deductive research investigates employees and managers in Lebanese banks adopting the CSR approach and joining UNGC (Source: [3] and the Association of Banks in Lebanon [35]). The study used SPSS for statistical analysis with Cronbach alpha, Principal Component Analysis (PCA), and factor analysis for reliability and validity. Correlation, regression, SEM, brief decision tree, explored relationships between variables. Due to time and resource constraints, the participants were selected based on convenience and snow-bowling sampling. The Taro [36] statistical formula estimated the sample size. sample size ~377. The study sample with valid responses was 390 from different locations in Lebanon.
Data collection requires distributing the questionnaires during Fall 2023, with persistent follow-up techniques. The questionnaire contains 26 questions, starting with the research topic and ensuring the answers are confidential. Five more questions about the respondents’ demographics (gender, age, education, experience, and position). Then questions to measure their CSR perception from [37] and questions about rewards and performance from [38] respectively. The variables were evaluated on a five-point Likert scale from strongly disagree to agree strongly.
Research Reliability and Validity. The Cronbach alpha tests the reliability [39]. All values are higher than 0.7, reflecting a significant level. The Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy was higher than 0.5, with 0.929, 0.903, and 0.924 for perceived CSR, rewards, and employee performance, respectively. The Barlett test significance was lower than 0.001, meaning the PCA is suitable [40]. Only one eigenvalue was more than one from each variable. Hence, scoring was done using the formula of the summation of the Likert-style responses divided by items multiplied by 5(the Likert Scale). The higher, the more the respondent perceives the constructs positively.

4 Results
4.1 Descriptive Analysis
Demographic Variables. 52.1% of the respondents are males, 83.3% below 45 years old, and 87.4% hold a bachelor’s degree or above. 49.5% have more than ten years of experience. The respondents’ positions were 61% employees, 24.1% middle managers or equivalent, and 14.6% managers. Perceived CSR. 81% believe the CSR role contributes to the bank’s reputation and success.82% find that the bank contributes to projects that benefit society and the environment; however, only 55.4% believe that staff understand CSR, 71% agree that the management cares for their needs, and 64% those decisions related to employees are fair, implying different perspectives about management actions and decisions. 78% find CSR encourages staff to improve performance. 74 and 80% agree that banks set policies to enhance work-life balance and give customers complete transparent product information. Rewards. 65.6% believe that rewards match their expectations. 37.2% argue that rewards are not comparable to the market, and 38.2% feel that rewards do not match their performance. 38.5% do not believe that the rewards were fair. 67.5% feel rewarded as deserved. Employee Performance. 69.7% agree that the quality of staff output has improved. 30% disagree that employees are enabled to make good decisions, and 71.5% agree that new ideas are appreciated. 71.5% agree that most employees achieved the firm’s goals. However, 35.9% disagree that staff can work independently and perform well. 69% of the respondents believe staff competencies align with the firm’s operational and strategic goals. The Scored Variables. Table 1 shows all variables with negative skewness, hence more positive opinions for perceived CSR than rewards.Table 1Descriptive statistics for the perceived CSR, rewards, and employee performance


	 	Range
	Min
	Max
	Mean
	SD
	Skewness
	Kurtosis

	Perceived CSR
	78
	22
	100
	75.77
	15.35
	−0.91
	0.12
	0.46
	0.25

	Reward
	80
	20
	100
	71.02
	18.05
	−0.45
	0.12
	−0.79
	0.25

	Employee performance
	70
	30
	100
	73.07
	17.67
	−0.72
	0.12
	−0.42
	0.25





4.2 Hypothesis Testing
SPSS Results. The Pearson correlation coefficient test analyses the relationships between rewards and employee performance. Table 2 summarizes them.Table 2Pearson correlation coefficients


	 	Perceived CSR
	Reward
	Employee performance

	Perceived CSR
	1
	0.693**
	0.704**

	Reward
	0.693**
	1
	0.837**

	Employee performance
	0.704**
	0.837**
	1


** p-level < 0.001 level (2-tailed)



Regression was conducted to investigate the relationships further, perceived CSR, and employee performance relation (R Square = 0.495, p < 0.01), indicating perceived CSR explains 49.5% of the variance in performance supporting H1. Rewards and employee performance results in R Square = 0.700, p < 0.01, explains 70% of the differences in performance supporting H2. The model with combined effects of both on employee performance (R = 0.854, R Square = 0.729, Adjusted R Square = 0.728) explains 72.9% of the variability in performance. Table 3 indicates that perceived CSR (ß = 0.238, P < 0.001) and rewards (ß = 0.671, P < 0.001) have positive effects on performance, supporting H3.Table 3Model of perceived CSR, rewards, and employee performance


	Variable
	Unstandardized coefficients
	 	Standardized Coefficients
	t-value
	Sig. (p-value)

	Constant
	5.627
	2.377
	 	2.367
	0.018

	Rewards (RWRD)
	0.657
	0.036
	0.671
	18.298
	0.000

	Perceived CSR
	0.274
	0.042
	0.238
	6.496
	0.000




Amos-SEM Results. This study used SEM to investigate the relationships between variables and their indicators [41]; the model is good-fitted with CMIN/df = 4.831 (Chi-Square statistic divided by its degrees of freedom) <5, TLI = 0.893 (Tucker and Lewis index), CFI = 0.905 (the confirmatory fit index) more than 0.9 and SRMR = 0.0513 (the standard root mean square residual) below 0.08, and the root means square error approximation (RMSEA = 0.099) which is between 0.05 and 0.08, reaching 0.1 maximum. The model is considered acceptable. Results show that the effect of perceived CSR and rewards on employee performance were positive and significant (Beta = 0.208, t = 4.47 p = 0.001), (Beta = 0.732, t = 13.837, p = 0.001), respectively.
Demographic Variations. A brief decision tree shows how demographic characteristics impact employee performance judgments. Female workers between 18 and 25 evaluate their performance higher than older females and males. Managers score better performance than intermediate managers and male workers. Managers are rated higher than middle managers and other workers as the best indicators of good attitudes toward CSR. These findings indicate that concentrating on specific demographic groups, such as young female employees and managerial levels, might improve their performance, leading to organizational performance and CSR attitudes.


5 Discussion
The study explores the relationship between perceived CSR, rewards, and employee performance, finding strong positive correlations. It finds that combining them improves employee performance prediction. The results align with the findings in previous studies that investigated the individual relationships between them [15, 27, 28]. The study adds to the literature by combining both constructs, boosting employee and organization performance. Demographic analysis reveals differences in CSR perception and performance based on age, gender, and managerial position, indicating the need for customized strategies. The study provides practical advice for businesses and scholars, emphasizing the importance of CSR and its relationship with employee behavior, and recommends effective reward management, especially during challenging times. The study offers insights for future research. Practical implications include crisis management plans, adjusting rewards during crises, utilizing CSR for long-term stability and success, and directed interferences based on staff demographic variations. The study suggests an integrated approach to boosting employee performance, combining CSR initiatives with well-designed reward systems.

6 Conclusion, Limitation, Area of Future Studies
The research finds substantial positive relationships using various statistical techniques, such as regression, SEM, and Pearson correlation. The study reveals significant positive relationships between CSR and rewards, emphasizing the importance of considering both in organizational initiatives. Demographic analysis reveals differences in perceptions and performance, suggesting customized interventions are needed. The study provides valuable insights for executive management, emphasizing the need to educate employees about CSR and strategically use rewards to boost output, especially during crises. This study faces limitations due to time constraints and limited resources, and respondents’ weak English language knowledge needed further explanation. Accessibility to employees was challenging, but some networks helped them reach the questionnaire. The economic crisis in Lebanon may also affect the study. Employees may answer questions incorrectly, potentially questioning the accuracy of data collected from some banks. The study suggests raising employees’ awareness of CSR and strategically increasing rewards during crises to improve performance. Organizations should tailor their CSR programs and incentives based on demographic and attitudinal groupings. Future research should explore the mechanisms of CSR and rewards impacting employee behavior and performance and investigate the impact of gender, age, and position on performance. Longitudinal studies could also examine how changes in CSR programs and rewards affect employee attitudes and performance.
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