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Sustainable supply chain management (SSCM) is a new area of interest to scientists and industrial practitioners through which to maintain productivity, reduce costs, and enhance agility. SSCM is especially important to protect the environment and reduce pollution by heavy industries. It considers the environment the main stakeholder in minimizing the carbon footprint during production, lowering emissions of dangerous gases, and reducing industrial pollution. Considering the aforementioned purposes, the aim of this study was to explore the relationships between top management support, perceived justice, supplier management, and SSCM and assess the moderating role of supply chain agility. This quantitative study was conducted in the vast textile sector in Pakistan. We collected data through a questionnaire and found that top management support, perceived justice, and supplier management are positively and significantly associated with SSCM. However, there was no significant moderating effect of supply chain agility on the independent variables and SSCM. These findings have practical implications for production managers and top management in enhancement of their roles in promoting environmental wellbeing. By developing rules at the organizational and governmental levels that consider the role of top management, perceived justice, and improved supplier management, the sustainability of the supply chain can be improved. This analysis provides academics who study the supply chain a practical prescription and adds to the body of knowledge about the validity of top SSCM pillars.
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1 INTRODUCTION
1.1 Background
The corporate government’s excessive production activities have endangered the environment. The rise in carbon levels, depletion of the ozone layer, rapid changes in weather conditions, and pollution (air, water, land, noise, light, and plastic) have stressed the leadership of developed and developing countries equally. The recent massive flooding in Pakistan is strong evidence of environmental effects of industry. Corporations, due to social and environmental pressures, are forced to make their production activities more sustainable and environmentally friendly. This intense pressure has forced companies to rethink converting their conventional supply chain (SC) operations to include use of more sustainable and environmentally friendly methods. In this regard, the prominent roles of top management support (TMS), supplier management (SM), and perceived justice (PJ) among the employees have been identified as crucial factors to consider for adjustment or transformation to support sustainable practices. Utilizing raw resources in ways that are easier on the environment is one good example, as corporations are more focused on collaborating, in their supply chain management (SCM), with suppliers of raw materials who are ethically and environmentally responsible. One more illustration of this is the drive toward renewable sources of energy and spending as little of the available operational funds as possible. This includes choosing greener and cleaner energy options, such as solar and wind power, rather than fossil fuels. The State Bank of Pakistan has come up with more renewable energy financing options to help corporations at large reduce their carbon footprints (State Bank of Pakistan, 2022). The demand for social, environmental, and financial accountability is what drives the concept of sustainability in organizations. Many multinational corporations that made this pledge were met with opposition from suppliers that did not adhere to sustainability rules. The issue of sustainable supply chain management (SSCM) was not addressed in the prior decade, yet new techniques have been created over time. The SC notion has evolved from its conventional understanding to one that emphasizes sustainability. Zeng et al. (2022) found that leadership should plan for the long term and put more focus on the environment while devising their SC strategies. This field, in contrast to traditional SCM methodologies, has a lot to offer the industry. According to Narimissa et al. (2020), it is critical to verify the dimensions of an SC. Over the last decade, academics have put far too much emphasis on the study of SSCM. According to Fahimnia et al. (2015), there have been numerous studies that explain SC sustainability. Pakistan’s citrus industry became focused on SSCM for various reasons (Naseer et al., 2019). Today, SSCM is a well-known topic of global interest. Pakistan’s establishment and economy are dependent on several different sectors and industries, including the textile industry. Pakistan, as a developing country, aims to execute new ideas, improve industry infrastructure, and build policies and programs for environmental growth. Top management includes the top-ranking members or leaders of a company or organization, including the chairman, chiefs, directors, president, and managers (Hadli, 2017). The support of upper management is essential for functional SCM since it is critical to the success of their attempts to improve operational performance through increased effectiveness and efficiency (Abraham et al., 1999). Top management should be viewed as a cohesive entity that is trying to increase the company’s bottom line (Larson et al., 2007). According to Konovsky (2000), considering the concept of perceived fairness is necessary when analyzing a person’s attitude or behavior about a certain event. The concept of PJ may be broken down into four distinct subcategories: interactional justice, procedural justice, distributive justice, and informational and interpersonal components of fairness. Interpersonal justice and informational justice are the two categories of justice that may be found within the sphere of interactions (Griffith et al., 2006).
Many businesses and the suppliers who serve them have grown too dependent on one another because of the increased prevalence of outsourcing, consolidation, and a narrower supply base (Trent and Monczka, 1998). When looking for a reliable source of raw materials and supplies from among the thousands of suppliers available, businesses frequently rely on monitoring, auditing, and selecting a supplier as their primary methods. This is carried out to guarantee that there are no hiccups in the SC and to cultivate a positive working relationship with the supplier. When a company possesses these characteristics, it is better able to manage its inventory and acquisitions in a manner that conforms to the intricate set of needs and constraints imposed by the SC (Choy and Lee, 2003). In today’s unpredictable business climate, supply chain agility (SCAG) is essential (Sangari and Razmi, 2015). Mamirkulova et al. (2020) found that the Silk Road will enhance the quality of life in the region. Jaffar et al. (2019) found that corporate social responsibility plays a pivotal role in sustainability. Women contributed well to their family income during the COVID-19 pandemic (Ge et al., 2022), and technology adoption has been a good source of online purchasing during the pandemic (Al Halbusi et al., 2022). The overall performance of the SC has improved because of agility, which is beneficial for a variety of processes, including procurement, manufacturing, outsourcing, production, and delivery (Khalili-Damghani and Tavana, 2013).
Given that Pakistan is still considered a developing nation, the concept of sustainability is still in its infancy there. The production sector, the textile industry, and agriculture are only a few of the industries that are concerned with sustainability (Nazam et al., 2019). There is a dearth of high level studies on SSCM in Pakistan’s textile and agriculture industries (Naseer et al., 2019). Without the support of higher management, establishing an SSC may be difficult, which is another reason why SSCM is so difficult (Tobescu and Seuring, 2015).
The results of this study demonstrate how upper management may assist businesses in making their SCs more environmentally friendly. Without the existence of justice in the SC, it is impossible to efficiently regulate the interactions between buyers and suppliers. Regrettably, this area has, thus far, received limited and incomplete attention from researchers (Griffith et al., 2006). Few studies have been conducted in this area. To have a complete understanding of the demand for fairness in the SC business, further research is required (Lee and Ha, 2020). Pakistan comes in at number four on the list of worldwide suppliers. The textile industry contributes close to 8.5% of Pakistan’s overall gross domestic product. The manufacturing of textiles requires a total of 440 spinning units, 1220 ginning units, 125 large spinning units, and 424 small spinning units (Ahmed, 2008). In addition, clothes account for approximately 60% of total exports, making the textile industry a powerhouse in the export market. Nevertheless, the textile industry has a detrimental impact on the natural world and the environment as one of the most polluting industrial sectors (Aftab et al., 2000).
The modern business world faces a growing number of environmental issues. For environmentalists, ensuring that companies operate sustainably on a global scale is of utmost importance. There is great cause for alarm due to erratic weather, lack of predictability in the rainy seasons, increased frequency and severity of floods, and depletion of the ozone layer. Recently, significant flooding in Pakistan affected three out of four provinces, prompting many to question the environmental performance of corporations in industrialized countries. The importance of a sustainable supply chain cannot be overstated. An environmental audit of the manufacturing process is now essential. Inspiration for this study came from a neglected and underexplored field. In developing countries, the authority to implement changes in infrastructure within the firm and green the SC rests primarily with the top management. SC sustainability may lead to decreased carbon emissions, thereby lessening the greenhouse effect; it may also lead to fewer carcinogenic pollutants, less noise, water, air, and land pollution, greater happiness and wellbeing, and more sustainable cities. Today is the day for business leaders to prioritize environmental safeguards like these. Due to the lack of comprehensive study on topics like supplier monitoring, supplier selection, and supplier auditing, this assessment of the literature on SM focuses on a single item. More emphasis is placed on these factors within SSCM (Seuring and Müller, 2008). Some academics challenge this notion, while others support it. Researchers have had mixed reactions to the book (Seuring and Müller, 2008). In addition, the study will determine how SSCM relates to SM. There is research on information sharing as a moderating variable of SCAG, even though many have advocated for and acknowledged that agility has a favorable influence (Nagel and Dove, 1991; Akkaya and Qaisar, 2021). This research, therefore, addresses the knowledge gaps in these areas. Furthermore, most prior research in this field has been conducted in rich nations, whereas very little has been conducted in developing nations. The textile industry in Pakistan was the focus of this research. Many textile factories in Pakistan are still using antiquated production methods and distribution networks. There are various practical and theoretical applications for this topic. It will facilitate the development of eco-friendly enterprises and the realization of sustainable urban plans. It will aid in the evolution of production methods toward those that are more adaptive, productive, and secure and more conducive to a healthy human society. Our research questions include investigating the roles of top management support (TMS), supplier management (SM), and perceived justice (PJ) in making the supply chain (SC) more sustainable.
2 LITERATURE REVIEW
2.1 Sustainable supply chain management
SSCM defines how to manage the flow of capital, materials, and all types of information related to the SC. It also defines cooperation and collaboration between the partners of the SC, including customers and stakeholders (Seuring and Müller, 2008). The purpose of SSCM is to execute all goals that are similar among stakeholders in the triple bottom line, including environmental, economic, and social dimensions. Additionally, most firms concentrate on economic, social, and environmental goals surrounding the complete SCM of the company. This is essential for the development of the company’s sustainable results related to SCM. It is possible to evaluate the effectiveness of an organization’s environmental policy by observing the degree to which it can cut pollution, reuse and recycle materials, and make productive use of its resources (Rao and Holt, 2005). The accounting and marketing endeavors of the firm make up the entirety of the company’s economic performance (Golicic and Smith, 2013). A company’s accountability for its acts in the fields of labor law, child labor, child abuse, and any human rights is referred to as “social performance,” and the term is used to define the company’s actions (Yawar and Seuring, 2017).
Even though there is a growing body of research in management on the topic of SSCM, it is obvious that there is a lack of research from non-Asian and non-Western sources (Bartley, 2010). Today, sustainability must be a major consideration for all SC operations, and practically all firms are making concerted efforts to shift from traditional SCM to SSCM (Govindan et al., 2016). In recent years, there has been a rise in the number of academic and professional studies on the topic of green and sustainable SCM (Soleimani et al., 2017).
Companies in the developing world do not apply SSCM to the same extent as companies in more affluent countries (Kim and Min, 2011). Pakistan is sixth on the list of countries ranked by population. Every year, Pakistan is responsible for the disposal of almost 20 million metric tons of trash. Many deaths occur annually in Pakistan because of exposure to this trash, and there is presently no efficient solution to reduce the amount of trash that is produced (Puertas et al., 2014). In a similar vein, logistical and transport constraints have posed difficulties for industrial enterprises in Pakistan regarding their operational effectiveness, and these bottlenecks were generated by solid waste (Ehsan et al., 2018). Companies may be able to decrease their influence on the natural world, take advantage of government efforts to protect the planet’s natural resources, and foster a green economy if they include environmental responsibility in their practices for managing the SC. Now is the time for academics and practitioners to investigate gaps or obstacles that prevent SSCM processes from being used in impoverished nations; to this end, implementation in Pakistan was investigated in this study.
2.2 Top management support and sustainable supply chain management
The phrase “top management” refers to the executives at the very top of an organization who work together to make important decisions and improve the bottom line of a business (Sandberg and Abrahamsson, 2010). This group includes executives with titles such as chief executive officer (CEO), director, partner, president, and manager. The goal of TMS is to provide all company employees with the tools and direction they require to realize their full potential in terms of their unique identities, levels of agency, levels of self-confidence, and levels of professional performance (Ryan and Tipu, 2013). The managers at the very top of the corporation are the ones who are responsible for the success or failure of the business (Hadli, 2017). According to Ilyas et al. (2020), green SCM, environmental sustainability, and community-based sustainable development goals (SDGs) all benefit from assistance from senior management. The provision of financial aid by the government strengthens the connection between TMS and environmentally responsible SCM. Through this study, we make the case for increased engagement by SMEs in environmentally responsible SC practices and sustainable development goals. Investigation of the role that senior management plays in the management of SCs is still in preliminary stages (Sandberg and Abrahamsson, 2010). In their research, Shee et al. (2018) found that using cloud computing led to enhanced SC coordination. They also observed that SC visibility offered by the cloud has a positive correlation with SC performance, which in turn affects the sustainability of businesses. Kumar et al. (2019) indicated that the dedication of senior management is the most significant component, among causative soft factors, influencing the effective adoption of green SCM.
The involvement of senior management acts as a moderating factor in the connection between SC performance and internal integration, external integration, and internal integration with suppliers. Social value creation is good for environmental sustainability (Li et al., 2022). The community will develop well under the China–Pakistan Economic Corridor (Aman et al., 2022; Hussain et al., 2019; Jaffar et al., 2020). In addition, people should be discouraged from tax avoidance to make organizations more sustainable (Li et al., 2022).
Recognizing, engaging in, and effectively managing such problems are necessary to make the most of the enormous potential for achievement that lies in the integration of many different facets of sustainability. According to the findings of Abraham et al. (1999), endorsement by top-level management is the primary factor moving businesses and organizations toward the adoption of effective SCM. As several researchers and industry professionals have emphasized, senior management commitment is one of the most important factors in the capacity to achieve and maintain long-term SCM success (Oke et al., 2009). When managers seek to address numerous conflicting SSCM components at the same time, they face a range of challenges. For long-term SC projects, top-level management’s understanding of potential dangers and opportunities is necessary (Giunipero et al., 2012). After controlling for factors such as organization size, perspective on national regulations, cost pressure by the organization, and industry practices at various levels, Suryanto et al. (2018) found that organizational learning mechanisms, organizational support, and adoption of GSCM practices had positive and significant relationships with one another. The effects and implications of inefficient logistics management have been carefully studied. An analysis by Sajjad et al. (2020) demonstrated instrumental and normative rationale for employing SSCM. The findings also demonstrated that normative logic and instrumental logic are not mutually exclusive; rather, that they may coexist.
Both TMS and SSCM have been subjects of discussion among academics and industry professionals. According to the findings by Dou et al. (2018), assistance from upper-level management was identified as a crucial and essential fundamental facilitator. It is heartening to see how SC participants view proximity to one another as a key facilitator of the network’s success. After 2 years, review and feedback on these enablers suggested that the mapping of enablers had been successful. The green multi-tier (MT) SM practices of the target organization improved dramatically when the company’s leadership concentrated on the most crucial enablers. According to Saeed et al. (2019), the most prominent drivers of SSCM and the adoption of sustainability measures are regulatory pressures and market forces. To prioritize sustainability-related initiatives and implement sustainable practices across the entire SC network, practitioners and decision-makers may find it helpful to divide the SSCM drivers into primary and secondary categories. It is then necessary to quantify the association between TMS and SSCM in the scenario to confirm the relevance of prior research in the context of a developing country.
Hypothesis 1. Top management support has a significant positive relationship with sustainable supply chain management (SSCM).
2.3 Perceived justice and sustainable supply chain management
Multidisciplinary studies, especially those grounded in the social sciences, have examined justice in organizations (Colquitt, 2001). It is generally accepted that there are three types of PJ, namely, procedural justice, interactional justice, and distributive justice. An empirical study shows that all three components of corporate justice are critical in shaping employee behavior and attitude. Previous research has shown that when people feel they have been treated fairly at work, it improves their sense of mission and purpose, which in turn has a ripple effect across the business. Inputs like time and effort from workers are rewarded with perks and pay from their employers (outcomes). A worker’s sense of social fairness or injustice might be influenced by making comparisons to other groups or individuals. The United Arab Emirates served as the location for this study. Organizational justice, in the form of employee devotion, has been found to affect SSCM, according to published studies (Matopoulos et al., 2019). Although there is a strong positive correlation between perceived procedural and distributive fairness and embeddedness, perceived unfairness does not have any direct impact on knowledge sharing. A significant positive correlation between perceived fairness and embeddedness has been found (Zhou et al., 2020). Knowledge exchange is very important, but embeddedness also has a substantial impact on green innovation within a sustainable SC. Similarly important is the problem of integration. Using the organizational justice theory as a foundation, Alghababsheh et al. (2020) argued that suppliers’ perceptions of buyers’ justice (i.e., distributive, procedural, and interactional) can drive the social justice displayed by suppliers as an alternative and complementary vehicle to the conventional approaches to governance of sustainability.
When it comes to SCM, doing what is right is crucial, since it is only through strong internal collaboration that companies in the SC can truly succeed (Gundlach and Achrol, 1993). Although numerous studies have looked at the role of justice in interpersonal relationships, very few have investigated it in the context of a business’s SC (Griffith et al., 2006). Research on the relationship between justice and SCs has been scarce, given the importance of justice in SC interactions (Luo, 2007). Interactional justice, distributive justice, and procedural justice are the three aspects of justice examined here. Research into the role of justice in improving the SC is still in its preliminary phases, even though it is of paramount relevance in SC interactions. Justice has the potential to be used more extensively, recommending likely activities that managers should take to promote social justice across the SC; most of the practices that were investigated by Jabbour et al. (2020) were religious in nature. Many significant positive correlations also exist between the investigated procedures. These associations may foretell the presence of possible linkages, thereby exposing routines that might benefit from widespread adoption through joint efforts. Wei et al. (2020) found that trust in the IT-enabled SC information integration implementation process was correlated with higher levels of interactional justice and procedural justice. When it comes to issues of fair distribution, however, the views of corporate leaders are not important. Two perceptions among partners, the commitment to network resources and fairness of network resources distribution, influence the sharing behaviors of an organization, as stated by, who integrated the three issues to examine their influence on SC collaboration and, consequently, realized firm performance. The perceived fairness of network resource distribution depends on several factors. Each of these two approaches to the SC is an attempt to better understand the value of social capital and the difficulties it presents.
When an employee is compensated fairly, by other members of the company, for the effort put in, it is distributive justice (Adams, 1965). Fairness in the decision-making process is measured by a concept known as “procedural justice” (Chan Kim and Mauborgne, 1998). When we talk about “interactional justice,” we’re referring to the employees’ and customers’ impressions of the amount of empathy, kindness, fair treatment, sensitivity, and care that was put into the scenario. Interactional justice may be broken down into two categories: informational and interpersonal. Perceived fairness in interpersonal interactions is known as interpersonal justice, whereas fairness in the exchange of knowledge is known as informational justice (Colquitt, 2001). Kshetri (2021) examined the quality of products, environmental accounting, and social impact measurement in several case studies of blockchain systems applied to SCs in developing countries. In this study, we explore how blockchain technology may help improve upon the many shortcomings of previous attempts to build sustainable SCs in developing countries. The theories tackle a wide range of problems, such as a hostile institutional setting, prohibitive prices, technological limitations, uneven power distribution among SC partners, and a lack of transparency in the distribution of value. Lee and Ha (2021) investigated the impact of interactional justice on information quality and SSCM, drawing parallels between Korean and multinational pharmaceutical enterprises. Insights into the connection between interpersonal justice and informational justice were provided. Interpersonal justice, informational justice, and informational quality all had a strong positive association. Overall, the positive effect of information quality on the sustainable performance of SCM was shown to be independent of a company’s location. Ikram et al. (2019) observed that CSR performance was much higher for companies that used an EMS compared to those that did not. Businesses that adopted an EMS had a positive and substantial effect on financial security, environmental safeguarding, justice, and societal contribution, whereas those that did not adopt an EMS had a positive and significant effect on employee contentment and economic output. In conclusion, companies may find that implementing an EMS helps them combat economic, social, and environmental challenges. This is one of the reasons why implementing an EMS appears to be a practical means of developing and improving CSR activities and other business objectives. There is a pressing need for more research into the function of justice in SCM. The following hypothesis was formulated based on the aforementioned information.
Hypothesis 2. Perceived justice has a positive significant relationship with SSCM.
2.4 Supplier management and sustainable supply chain management
Over the past few years, SCM has emerged as an essential strategy for managing both processes and inventories. The complex interplay of the system’s many moving parts has resulted in a shift in the power balance among distributors, wholesalers, retailers, and manufacturers (Poirier, 1997). As a result of increased outsourcing, consolidation, and reduction in the supply base, most businesses and their suppliers are highly dependent on one another (Trent and Monczka, 1998). Sarkar et al. (2021) looked at a three-stage SC that consisted of a single supplier, a single manufacturer, and many retailers. If the early setup costs of the provider can be brought down, the model has a higher degree of accuracy. Because it is impossible to ensure that a supplier will consistently provide high-quality goods, manufacturers are required to make estimates on the cost of defects. It is the primary responsibility of the manufacturer to improve product quality while simultaneously reducing carbon emissions to ensure the long-term financial health of the organization. Qualitative content evaluation of a large sample of multinational companies by Dahlmann and Roehrich (2019) was carried out using data from the carbon disclosure project’s climate change SC project. They found that companies placed a high priority on effectively understanding and managing information ambiguity related to larger sustainability problems, even though they depended on SC partners to reduce information uncertainty around indirect emissions data. This was a surprising finding given prioritized understanding and managing of information ambiguity related to sustainability. In addition, their research demonstrated that organizations engage with their suppliers, customers, and other partners in the SC in ways that are fundamental and transactional, as well as collaborative. To identify the most productive constellations for deploying MT-SSCM, Sauer and Seuring (2018) developed a three-dimensional framework that is centered on supply and demand uncertainties and the expectations for sustainability enforced by the supplier’s immediate surroundings. We also reviewed the implications of our findings and potential future research paths related to the modification of imperfect planetary alignments.
For financial reasons, the retail chain has modelled its operations around the manufacturing method. Numerical trials have shown that the model reduces carbon dioxide emissions to their absolute minimum when the optimum values for the decision parameters are used. Koberg and Longoni (2019) conducted an extensive literature review to define SSCM in global SCs and to synthesize the relationship between configurations, governance systems, and sustainability results. They did this to answer the research questions presented in the previous sentence. There are an increasing number of people who believe that it is beneficial for a company’s long-term success to have an organizational structure that emphasizes personal ties between the parent firm and numerous tiers of suppliers. This is the case regardless of whether those suppliers are controlled internally or by an external party. According to Khalid et al. (2019), the desires and pressures of customers are what are driving the creation of third parties (NGOs, certification organizations, or intermediaries). Enhanced communication and decreased expenditure are two objectives that are being addressed. It is possible to reconsider and reinterpret the findings by using the contingency analysis as a guide. The essential demands for environmental and social concerns can be addressed by the early participation of the third party in environmental risk management. Maintaining open lines of communication and working together with suppliers are two of the most effective ways to produce win-win results with your suppliers and avoid having to make concessions, which is the purpose of completing supplier audits and performance monitoring. According to Rentizelas et al. (2020), mandating socially responsible business practices leads to less inventiveness on the part of enterprises than does compliance. In addition, policymakers should keep in mind that firms usually do the bare minimum to fulfill government responsibilities, which limits the rate of improvement in social sustainability performance.
It is quite likely that the application of these strategies will result in an improvement in product quality. To fulfill the requirements of globalization, which call for the distribution of items of superior quality at reasonable prices, it is becoming increasingly important to have SCs that are both quick and reliable. This is crucial because it enables businesses to compete on an even playing field for a longer period. The degree of adaptability of the SC is influenced by both the firm and the suppliers to the company (Wong and Wong, 2008). As a direct consequence, effective vendor management has come to be considered essential in the framework of sustainable growth (Harms et al., 2013). According to research conducted by Jum’a et al. (2022), four factors have a significant impact on managers’ decisions on the implementation of GSCM: suppliers, the environment, consumers, and costs. Both the connection between the external market/financial variables and GSCM adoption and the link between internal factors and GSCM adoption were significantly affected by the size of the business. The size of the firm was a significant determining factor.
Therefore, SCM is challenging not only because of the intricate global distribution paths of services and commodities but also because of the great distances that exist between numerous suppliers (Reuter et al., 2010). Even though businesses are required to take responsibility for both themselves and the SCs that they operate, they are confronted with a variety of challenges and dangers on a social, environmental, and economic level (Cousins et al., 2004). This is especially true for vendors originating from emerging and developing markets, which regularly find themselves in challenging social, economic, and political circumstances (Beske et al., 2008). The importance of effective SM to successful business operations is generally acknowledged by SCM (Prajogo et al., 2012). Data from a study of 119 United Kingdom manufacturers were studied by Alghababsheh and Gallear (2021), who concluded that collaborative tactics were more effective than assessment processes in convincing suppliers to enhance their social performance. However, after relational and structural capital have been realized in the partnership, evaluation methodologies become necessary for driving suppliers’ social performance. They also observed that the benefits of engaging in cooperative endeavors were amplified when both relational and cognitive capital were developed simultaneously. The effectiveness of the vendor is necessary for the operation of a successful SC (Forslund, 2014). Zhang et al. (2022) investigated the enablers of upstream green supply chain integration (GSCI), assessed the contingent influence of supplier development on upstream GSCI, and gave theoretical and practical contributions by integrating and balancing the interests of suppliers in green integration. Their findings suggested that the growing number of suppliers mediates not only the connection between relational governance and upstream GSCI but also the connection between senior leadership endorsement and upstream GSCI. In addition, it was shown that the link between upstream GSCI and supplier expansion was influenced by several different causes and that this correlation was significantly impacted by both cost-driven and customer-related factors. Alzoubi et al. (2020) presented the triple bottom line paradigm as a method for companies to evaluate their performance from a variety of viewpoints and improve their relationships with partners in the SC by being more transparent and forthcoming with information. The paradigm was developed as a means for businesses to review their performance. They demonstrated how organizations may improve their social and environmental impact by working in this manner and connecting SC collaboration with sustainable SC strategies. This was carried out to show how SC collaboration can be used. SC integration improved the firm’s performance on all indicators, including both financial and non-financial indicators (Zhang et al., 2022). The following hypothesis was developed based on the information provided.
Hypothesis 3. Supplier management has a positive significant relationship with SSCM.
2.5 The moderating role of supply chain agility
When it comes to doing business, agility is described as the seamless integration of all components and competitive advantages, which may include, but are not limited to, speed, profitability, innovation, adaptability, and quality (Yusuf et al., 1999). A company’s agility may be measured by its ability to create a wide range of items in a short amount of time at a low cost and in compliance with the requirements set out by its clientele (Fliedner and Vokurka, 1997). Altay et al. (2018) studied how the organizational culture of a company influences the performance of SCAG. According to the findings, the agility of the SC is an essential dynamic skill that has a significant influence on performance just before the onset of a crisis. As a result of rivalry on a worldwide scale, several different businesses have been forced to pick up the pace from a relatively relaxed to a more hectic one (Esper et al., 2007). Due to the complexity of the current competitive market and the unpredictability that it produces, businesses are becoming more agile in their operations to provide a better level of service to their clients and consumers (Gunasekaran et al., 2008). Researchers and practitioners in the field of SCM can investigate the when, where, and why of the relationship between lean, agile, resilient, and green practices and the qualities of capabilities, sustainability, and performance by theorizing and executing moderated mediation analysis (Shrouf et al., 2020).
By adopting a more agile mindset, companies may be able to overcome the obstacles to satisfying the demands of their customers. According to Lee (2004), supply networks need to have some degree of adaptability. In both the real world and the academic world, it is generally acknowledged that agile practices are beneficial (Nagel and Dove, 1991). The effectiveness of the SC is affected by how quickly production, sourcing, and delivery can be conducted (Khalili-Damghani and Tavana, 2013). Salandri et al. (2022) investigated two separate occurrences. They started by looking at the connection between ecologically friendly practices and the final product. They eventually learned that agility functions as a moderator in interactions of this kind and that it influences both parties. The results of their preliminary inquiry led to two significant discoveries: 1) organizations that prioritize environmentally friendly business practices linked to the circular economy, particularly recycling, recovery, and reuse, see improved levels of operational performance; and 2) the use of eco-materials and environmentally friendly packaging does not have a significant impact on operational performance. Second, it was found that adopting a more flexible mindset may potentially eliminate the negative impact on productivity that is linked with turning green. Recycling, material recovery and product reuse are not as likely to improve business operations as the use of eco-materials and ecologically friendly packaging. The capacity to adapt has a potential role as a moderator. If businesses want to improve their operational performance in a way that is both sustainable and long-term, they will need to make significant investments in the training and development of their workforce. Akkaya and Qaisar (2021) found that agility serves as a moderating factor.
It is generally accepted that SCAG exerts a substantial amount of pressure on the strategic competitiveness of a business. Although there is some disagreement, most specialists think that agility is good. No research can definitively indicate whether SCAG plays a moderating effect in the relationship between SSCM, TMS, perceived fairness, and SM. The findings of this study have implications for how we understand the regulatory role that SCAG plays in the information-sharing process.
Hypothesis 4a. Supply chain agility moderates the relationship between top management support and SSCM.
Hypothesis 4b. SCAG moderates the relationship between perceived justice and SSCM.
Hypothesis 4c. SCAG moderates the relationship between supplier management and SSCM.
2.6 A conceptual model with the underpinning resource-based theory
The resource-based view (RBV) theory refers to the competitive benefits of a company based on the relationship between societal needs that begin to arise for enhanced performance of the environment and deployment of assets of the company to maintain three strategic abilities: product management, prevention of pollution, and sustainable development (Hart, 1995). Consequently, we believe that the RBV theory may describe the development of resource capabilities and the economic side of the firm. In this study, RBV is best for conceptual thinking related to sustainable SC performance. The following diagram consists of a graphical explanation of the variables in the study. The conceptual model in Figure 1 highlights TMS, PJ, and SM as independent variables (IVs) and SCAG as a moderator, whereas SSCM is the dependent variable (DV).
[image: Figure 1]FIGURE 1 | Theoretical framework.
3 RESEARCH METHODS
This study involved quantifiable emphasis and objectives, with statistical or numerical techniques for data analysis. Therefore, we carried out empirical research using a quantitative approach. The data were scientifically collected through a structured survey and analyzed using robust and rigorous methods. The interference of the researchers was limited during the study, as it was conducted in a non-contrived setting. A non-contrived setting has an advantage over a contrived setting in that findings from the former are more generalizable, having been derived from an empirical study conducted in a natural setting. Manipulation of the exogenous constructs by the researchers was minimal in the non-contrived setting. Hence, an explanatory study type was used to examine the exogenous and endogenous constructs in the model.
3.1 Measurements
The researchers used the adopted validated scales listed in the following table from previous empirical investigations to collect data from respondents. The study used a questionnaire, composed of 59 measurement items anchored on a five-point Likert scale, which requested respondents to select their opinion, with 5 indicating “strongly agree” and 1 indicating “strongly disagree,” in relation to the corresponding statement. A closed-ended questionnaire is a convenient way to collect data; it restricts the respondents to the given options and results in highly relevant data. Use of a survey makes it possible to analyze the characteristics of a wider population by analyzing a representative sample (Li et al., 2019; Lei et al., 2022; Li, Y. et al., 2022). Table 1 indicates the sources of adopted scales.
TABLE 1 | Sources of adopted scales.
[image: Table 1]3.2 Data collection and analysis
Participants in this study were drawn from the upper and middle management levels of textile mills in Pakistan. The population included all the upper and middle level managers working in the textile sector of Faisalabad and was nearly 40,000 in number. The rule of thumb was used to determine the appropriate study sample size, as recommended by Hair et al. (2011). The proposed sample size was determined by multiplying the total items in the questionnaire by 10; therefore, an adequate sample size was 590. Moreover, the sample size was validated using G-Power software. Out of all the textile mills, only those mills located in Faisalabad city of Pakistan were selected. The city is referred to as Manchester of Pakistan, as it has long been famous for its textile industry. Faisalabad was selected due to the fact that approximately 40% of all textile industry workers in Pakistan are in this city. The results of the study can be then be generalized to all of Pakistan, as the country’s textile sector is well-represented by the industry in Faisalabad. Mills were selected with consideration of their age, size, ownership structure, number of employees, profitability, leadership types, and geographic locations. Initially, the respondents were selected based on their designations. Designations ranged from middle-line managers to top managers. In Pakistan, top management includes directors of the company, executive vice presidents, senior vice presidents, regional managers, mill managers, and zonal managers. Middle-line managers include marketing managers, team leaders, finance managers, production managers, human resource managers, and supply chain managers (Abbasi and Tufail, 2021; Farzadfar et al., 2022; Schmidt et al., 2022). Many leaders in the textile industry were unwilling to fill out the questionnaires; therefore, it was difficult to collect data using strict sampling methods. We resorted to using a non-probability sampling method called convenient sampling. Informed consent from all the respondents was obtained, and they were ensured that all data would be confidential and used only for academic purposes.
For data analysis, we used the Partial Least Square (PLS) and Statistical Package for the Social Sciences (SPSS) programs. SPSS version 26 and “SmartPLS” version 3.3.7 software programs were used to analyze the data and determine whether they were complete and accurate. SPSS was used for descriptive analysis. The PLS-SEM technique was applied to evaluate the hypothesized relationships that exist between the exogenous and endogenous constructs. PLS-SEM was best suited for data analysis in our model as it has been successfully applied in a similar study (Li et al., 2019). When evaluating measurement and structural models, SmartPLS is superior to SPSS as it can evaluate the entire model in a single instance.
The findings of the study have important implications for creating an environmentally friendly SC that is sustainable overall. The reduction of production costs, enhancement of productivity, lessening of environmental harm, and lessening of pollution all have promise for benefitting both companies and the workers employed by those companies. Ultimately, staff employees will enjoy working in a more secure environment. Logistics and the SC are significant pillars of support for the manufacturing sector. Everyone in the SC, from the company’s suppliers to its ultimate customers, must be considered when making decisions on the products or services to offer. Evaluation of the feasibility of the SC in our study demonstrated increased environmental benefits along with increased conscientiousness, which, in turn, leads to increased social benefit.
4 RESULTS
4.1 Demographic analysis
This section consists of demographic information about respondents, such as gender, age, and salary. We distributed 590 questionnaires and received 383 completed surveys with accurate data; the response rate was 66.6%. The collected data were representative of the overall population. From the data collected, we found that 74.5% of the respondents were male and 25.5% were female. The greatest number of respondents was in the age group of 30–35 years or older, at 31%. In this study, the population was selected from top and middle management, therefore 50.70% of respondents were in middle management and 49.30% were in top management.
4.2 Measurement model
The measurement model was evaluated to examine the quality of the construct. The analysis of the criteria of quality begins with the outer loadings, followed by the examination of the reliability of the construct and the validity of the construct.
4.2.1 Factor loadings and construct reliability
Factors or outside loadings are defined as the extent to which each of the items in the correlation matrix correlates with a given principal component (Pett et al., 2003). In this investigation, there were no items discovered to be less than the value of 0.50, a criteria indicated by (Hult et al., 2018). As a result, no items were eliminated from the study. The essence of reliability is repeatability. A reliable instrument delivered repeatedly would yield the same results. In our study, the composite reliability ranged from 0.913 to 0.982, whereas Cronbach’s alpha ranged from 0.878 to 0.950. Both composite reliability and Cronbach’s alpha imply dependability that exceeds the recommended level of 0.70 (Hair et al., 2011). The results of factor loadings are shown in Figure 2.
[image: Figure 2]FIGURE 2 | Measurement model.
4.2.2 Convergent validity
When the value of the average variance extracted (AVE) is equal to or exceeds 0.50, the underlying construct is measured through item convergence (Fornell and Larcker, 1981). Results of convergent validity are dependent on statistics of AVE. Table 2 demonstrates that all variables met the required threshold values. Therefore, convergent validity was established.
TABLE 2 | Convergent validity of constructs.
[image: Table 2]4.2.3 Discriminant validity—Fornell and Larcker criterion
Multiple collinearities can be prevented by evaluating the discriminant validity of the investigation when latent variables are added. The Fornell and Larker (1981) criterion is the method most used for this purpose. The criterion developed by Fornell and Larcker (1981) has been widely used to measure the degree of correlation of latent variables of the model. According to this criterion, the composite reliability (CR) and the mean extracted variance (AVE) are good predictors of the convergent validity of the measurement model. However, a new method, known as the heterogeneous correlation ratio method (HTMT), has been developed to establish discriminant validity. Although there are no universally accepted criteria for discriminant validity, a score of less than 0.70 indicates that discriminant validity is present between two scales. Consistent with the results of the current study, the correlations of AVE and R2 between the construct and the other structure were weaker than those between the same constructs. Kline (2011) suggested a threshold of 0.85. As a result, the discernment greatly improves confidence. Table 3 shows the values per the established standards.
TABLE 3 | Discriminant validity by the Fornell and Larcker criterion.
[image: Table 3]4.3 Structural model
The next stage in SEM is to assess the proposed hypotheses by evaluating the hypothesized relationships.
4.3.1 Hypothesis testing
The findings for Hypothesis 1 (H1) demonstrated in Table 4 that PJ had a substantial influence on SSCM (β = 0.236, t = 3.209, p = 0.001). Therefore, H1 can be accepted. Hypothesis 2 (H2) investigated whether SM had a substantial beneficial impact on SSCM. The data indicate that SM had a substantial influence on SSCM (β = 0.442, t = 6.327, p = 0.000). As a result, H2 was supported. The question explored in Hypothesis 3 (H3) was whether TMS had a substantial beneficial effect on SSCM. Table 4 shows that TMS had a substantial influence on SSCM (β = 0.282, t = 4.687, p = 0.000). As a result, H3 may be trusted.
TABLE 4 | Hypothesis outcome.
[image: Table 4]4.3.2 Moderating analysis
Based on the findings shown in Table 5 and Figure 3, the moderating effect of SCAG on the association between TMS and SSCM was insignificant (β = −0.063, t = 1.341, p = 0.181). Likewise, the moderating effect that SCAG had on the association between PJ and SSCM was not statistically significant (β = 0.004, t = 0.669, p = 0.504). It was also found that there was no moderating effect of SCAG on the connection between SM and SSCM (β = 0.009, t = 0.156, p = 0.876).
TABLE 5 | Moderation hypothesis outcome.
[image: Table 5][image: Figure 3]FIGURE 3 | Structural model of moderation.
Table 6 suggests reasons for these results based on the current context in Pakistan.
TABLE 6 | Overall hypothesis outcomes.
[image: Table 6]4.4 Discussion
People are becoming increasingly concerned about climate change, unexpected weather changes, and ecosystem destruction on a worldwide scale. Most environmentalists and scientists concur that the principal causes of this degradation are the rising use of fossil fuels and the prevalence of ecologically unfavorable business practices. The usage of chlorofluorocarbons in manufacturing processes, which results in excessive carbon emission, is detrimental to both the environment and public health. Chlorofluorocarbons are utilized in the manufacturing of goods. As a result, there is an increasing amount of pressure on the governments of both wealthy and developing nations to pass environmental protection legislation. The Security and Exchange Commission of Pakistan, which is responsible for overseeing the development and operation of businesses in Pakistan, is also cognizant of the impact that product manufacturing and maintenance processes have on the local environment. It is also playing an important role in social media (Wang et al., 2021; Zhou et al., 2022; Geng et al., 2022; Zhang et al., 2022). Considering the preceding facts, further investigations have led to the discovery of a viable solution in the form of protocols for the management of sustainable SCs in Pakistan’s industrial and service sectors. This sector accounts for the highest total exports, particularly in the upper Punjab and other cities that are prominent textile industry hubs. We chose the textile industry to examine the factors that lead to ecologically responsible SCM. As a developing nation, Pakistan has much to gain from the environmental protection and green movement experiences of more industrialized nations. From our study, we found a strong positive link between TMS and SSCM. These findings are consistent with previous studies (Ilyas et al., 2020; Sandberg and Abrahamsson, 2010; Kumar et al., 2019). There was a strong positive link found between PJ and SSCM, and our findings support the previous studies of Colquitt (2001), Zhou et al. (2020), and Alghababsheh et al. (2020). As mentioned by Sauer and Seuring (2018) and Wong and Wong (2008), suppliers have a key role to play in developing a SSCM system. Our study validated the previous research in this regard. Several rules and government bodies in Pakistan closely regulate and monitor the environmental footprints left by the country’s manufacturing sector. There are ongoing conversations and debates in Pakistan about ways to lessen reliance on fossil fuels and develop environmentally friendly products. It has been an acknowledged practice in this country for an exceedingly long time that those in positions of authority influence what happens to businesses, therefore it was crucial to study how top management supports the development of SSCM. In Pakistan, the highest level of management has the authority to decide on environmental protection measures, formulate policies, allot financing, and require progress reports on SSCM. Therefore, we began by examining the assistance offered by senior management and discovered a substantial correlation concerning environmentally responsible SCM. If upper management is dedicated to sustainability goals, they must be extremely helpful in maintaining the SC, in addition to committing their efforts to the health and safety of people and the environment. We also examined the perception of justice as we feel employees in Pakistan must believe that their jobs, responsibilities, efforts, and performance systems are fair. In this regard, we discovered a strong positive correlation between a sense of justice and the capacity to manage the SC effectively. How employees see the justice, effort, and performance systems influences their capacity to design environmentally friendly techniques for SCM, which will in turn influence the organization’s environmental protection efforts. Numerous wholesalers and distributors are the third most significant component.
It is commonly believed that suppliers dictate the quality standard. Even while top management has no direct influence over suppliers, a company can nevertheless, through revised contracts, obtain high-quality raw materials from them and persuade them to conduct more environmentally friendly activities. We opted to investigate this link because it was unclear how suppliers fit into the process of managing a company’s SC. We discovered a significant correlation between effectively managing suppliers and maintaining the SC of a business. One of the most important lessons from this research is that higher management should establish clear communication channels with external suppliers and involve them in their goals of saving the environment. Even though a company may be able to employ a variety of strategies to encourage its suppliers to go green, significant effort will be required because Pakistan has a low education level; most of its workforce is uneducated and thus unaware of the environmental impact of their actions. Therefore, it is vital to educate the floor staff regularly on the potential negative effects their actions may have. As our final area of inquiry, we investigated the value of SC flexibility. In contrast to the findings of past studies, we could not uncover any correlation between our independent variables of TMS, perceived fairness, SM, and the preservation of the company’s SC. This discovery contradicts the vast body of research undertaken throughout the world. Pakistani society likely has deeply ingrained customs that make bringing about change extremely difficult, especially when engaging with individuals with lower levels of education. Changing SCM to make it more environmentally responsible and sustainable is a gradual process. This study has broader implications for the corporate sector in developing countries, and it provides advice for the senior management of organizations that are serious about strengthening the sustainability of their SC and supporting the green movement. When the SC is sustainable, waste is reduced, carbon emissions are reduced, fossil fuel consumption is reduced, and the environment for workers and the public is made safer and healthier. Long-term, the fact that a corporation will produce fewer dangerous items for consumers will result in more revenue for the company and improvement in the standard of living for the general population.
CONCLUSION
The objective of this study was to evaluate the relationship between successful long-term SCM and top-level management support, SM, perceived fairness, and how well suppliers are managed (SSCM). Our findings demonstrated that TMS had a positive influence on SSCM (β = 0.282, t = 4.687, p = 0.001), which supports results found in the published literature. In addition, we discovered a correlation, both positive and statistically significant, between the concept of justice and the management of sustainable SCs (β = 0.236, t = 3.209, p = 0.001). In the context of SCM, justice encourages connection creation by having a beneficial influence on the perspective of SCM regarding the value of maintaining such ties over time. In addition, SM has a favorable and statistically significant influence on SSCM (β = 0.442, t = 6.327, p = 0.001). SM is affected by a wide variety of additional variables. One of these additional variables is the context of the company, which affects the core functions of the SC and, as a result, has a significant impact on SC performance. Academics and working professionals agree that agility results in a plethora of favorable outcomes. It has been established that agility has a moderating effect. The results of the test to identify the presence of moderating factors were: β = 0.0127, t = 3.27, and p = 0.012. In our study, the reliability and validity of the instruments were established, but the hypotheses regarding the moderating impact of organizational SCAG on the relationships between the independent variables and SSCM were not validated. This suggests that the theories lack support. According to our findings, the moderating effect of SCAG on the relationships between TMS, PJ, SM, and SSCM is not remarkable. This is due to the cultural context of a developing nation. Individuals inside organizations are not particularly kind and accommodating, and they are slow to adopt new ideas. Sustainable SCM is an innovative strategy that combines environmental issues throughout the entire SC, from the manufacturer to the end consumer. Moreover, a previous study was conducted on small and medium-sized manufacturing companies in both Turkey and Malaysia, both of which are developed nations. Both Turkey and Malaysia have developed and implemented sophisticated systems for their supply networks, and businesses in both nations employ agile methodologies in their operations and SCs. In contrast, the vast majority of enterprises in Pakistan either lack a SC system or outsource the management of their SC. Our study addressed the established research questions regarding the significance of TMS, PJ, and SM in the process of achieving a sustainable SC. The results of this study will be useful for policymakers who are attempting to design sustainable and efficient supply networks. Improvement of the SC will make the organization nimbler, and, as a result, it will lower the cost of manufacturing by reducing waste along the SC. Our findings will help expand the knowledge of SC members regarding SCM and is applicable to businesses in developing nations.
The public and private sectors of many countries should be the key focus of future research. This study focused on factors that influence SCM, such as support from top management, PJ, and SM. Additional research should focus on other factors, including the innovation of work processes, the application of information technology, the collaboration of SC members, interactional justice, social responsibility, environmental dynamism, and SC dynamic capabilities. This study was conducted in textile mills; however, additional research conducted in agricultural settings, healthcare settings, educational settings, logistics, and transportation settings, among others, would be beneficial.
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2. Perceived justice has a positive significant relationship with sustainable | Accepted | If everyone gets what they deserve, it boosts morale all along the supply
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and sustainable supply chain management accepted | traditions, rapid changes in the supply chain are not welcomed. People are
notoriously slow to accept change. The worker requires some amount of
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