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Abstract

:

Background: Sustainable procurement is about considering social and environmental factors alongside financial factors in making procurement decisions and purchasing goods and services that take into account the social, economic, and environmental impact that such purchasing has on people and communities. This study was carried out to address the effects of procurement sustainability on reverse logistics. It considered four objectives: to establish the relationship between environmental procurement sustainability and reverse logistics, to examine the relationship between economic procurement sustainability and reverse logistics, to examine the relationship between social sustainability procurement and reverse logistics, and to examine the moderating role of government policy. Methods: This study applied structural equation modeling to check the research hypotheses. A purposive sampling technique was used. A structured questionnaire was used to gather primary data. The data gathered were analyzed using descriptive and inferential analysis. The data were analyzed in SPSS version 21. The study found that environmental, economic, and social procurement sustainability has a significant and positive effect on reverse logistics. Government policy moderates the relationships between environmental, economic, and social procurement sustainability and reverse logistics. Conclusions: This study recommends that organizations team up with environmental protection agencies to produce environmentally friendly products. Social interventions that can help protect society from damage should be acknowledged. Good economic policies that ensure that organizations increase their wealth should also be acknowledged.
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1. Introduction


Several industries and organizational supply chains have been under the authority of sustainable procurement. Organizations increasingly realize the significance of incorporating procurement sustainability into their operations, including reverse logistics, as a result of growing worries about environmental deterioration and resource depletion; in light of this, the authors of [1,2,3] proposed that procurement sustainability includes the strategic and operational procedures used by organizations to guarantee that the sourcing of goods and services is carried out in a way that is socially and environmentally responsible, taking into account factors such as environmental impact, working conditions, and ethical considerations. According to the Sustainable Procurement Charter of the United Nations (SPCUN), procurement sustainability is the process of making purchases of goods and services that maximize value for money, reduce adverse environmental, social, and economic effects, and produce favorable social and environmental outcomes. However, according to research by the Reverse Logistics Association, controlling reverse logistics procedures has become one of the top priorities for modern businesses. The justification is that companies have long understood that they must reduce their environmental footprint, and that doing so has advantages for their bottom line and reputation. For instance, the MIT Center for Transportation and Logistics discovered that businesses could cut expenses by up to 10% by prioritizing sustainability in their reverse logistics procedures [4]. Companies can employ various tactics to make their reverse logistics operations more sustainable. These include putting product return policies in place, running their operations on renewable energy sources, and using recycled materials for packaging. According to a different study published in the Journal of Cleaner Production [5,6], companies that employ these tactics are more likely to be viewed as socially responsible by customers, which can enhance their brand reputation. Reverse logistics is the process of organizing, implementing, and managing the efficient, economical flow of raw materials, in-process inventory, finished goods, and related information from the point of consumption to the point of origin, aiming to recapture value or ensure proper disposal [7,8]. Reverse logistics has typically been viewed as a cost center for businesses, with a primary focus on lowering the financial losses brought on by returns and lowering environmental responsibilities [9]. The authors asserted that, with an increased focus on sustainability, reverse logistics is increasingly seen as a way to advance environmental objectives while producing financial gains [10,11]. However, incorporating procurement sustainability concepts into reverse logistics has substantially impacted companies’ economic, social, and environmental elements.



This paper fills the scientific gap in the analysis of the effects of procurement sustainability on reverse logistics by developing an approach based on structural equation modeling (SEM) and considering the effects of social, economic, and ecological sustainability procurement on reverse logistics. In addition, this study defines the mediating role of government policy in the relationship between reverse logistics and social, economic, and ecological sustainability procurement.




2. Literature Review


The literature emphasizes the necessity of sustainable reverse logistics techniques and how they have recently attracted much attention for several reasons. A survey by the World Economic Forum [12] revealed that increased public awareness and concern about environmental concerns, including climate change and waste management, is one of the major motivators. A poll by the Global Measurement and Data Analytics Business revealed that 73% of consumers indicated that they would be willing to alter their purchase patterns to lessen their impact on the environment [13]. In support of this, consumer demand for sustainability has significantly expanded, driving companies to implement eco-friendly strategies across their value chains, including reverse logistics. According to studies, the need to incorporate sustainability into reverse logistics has been further underlined by laws and policies intended to advance sustainable procurement practices and the concepts of the circular economy. For instance, the Waste Electrical and Electronic Equipment (WEEE) Directive of the European Union mandates that companies should take charge of the collection and ethical disposal of electronic waste [14]. To comply with these laws, businesses have built effective reverse logistics networks and made investments in recycling infrastructure. The commercial rationale for sustainable reverse logistics procurement practices has also strengthened. Numerous studies have demonstrated that adopting sustainable practices in reverse logistics can result in cost reductions, increased operational effectiveness, and increased customer loyalty. For instance, research conducted by Guidehouse [15], a renowned international consultant, discovered that improving reverse logistics procedures can lead to up to 30% cost savings. As customers are more likely to support environmentally conscious businesses, sustainable reverse logistics techniques can help brands build their reputation and increase customer happiness. Procurement sustainability significantly impacts reverse logistics, economic viability, and customer loyalty [16]. Integrating procurement sustainability into reverse logistics has become a strategic requirement for enterprises across industries due to rising consumer awareness, regulatory pressures, and compelling financial benefits. To demonstrate the effectiveness of procurement sustainability principles in reverse logistics, this article covers best practices and cases. Other investigations, such as [17,18,19,20,21,22,23], are valuable from the point of view that the green economy and logistics increasingly affect society’s social and economic environment. There is a lack of primary research to clarify the role of the research questions in the system of sustainability policy, which determined the need for this analysis.



Sustainability has received significant attention as a strategic issue among firms [24,25]. Drawing from the triple bottom line perspective, the issue of sustainability is considered to be the integration of environmental, social, and economic objectives that balance these three components [26,27]. A vast range of studies have linked the concept of reverse logistics to sustainability [24,28,29,30]. The reverse of the relationship has not received adequate attention among industry and academia. Thus, attention has largely focused on how reverse logistics contributes to sustainability [29,31]. Prior studies [32,33,34] have confirmed that reverse logistics plays an important role in reducing waste, which enables environmental, social, and economic sustainability. Several studies [25,35] have also argued that supply chain sustainability positively affects reverse logistics. While the authors of [5] confirmed the positive effect of environmental sustainability on reverse logistics, the authors of [36] found economic sustainability to be related to reverse logistics. The authors of [37] also indicated the positive effect of sound sustainability on reverse logistics. Based on the above discussion, compiled with the limited empirical support for the relationship between procurement sustainability and reverse logistics, this study hypothesizes that procurement sustainability has a significant positive effect on reverse logistics. Based on that, three subhypotheses are presented below (Figure 1):



H1. 

Environmental procurement sustainability has a significant positive effect on reverse logistics.





H2. 

Economic procurement sustainability has a significant positive effect on reverse logistics.





H3. 

Social procurement sustainability has a significant positive effect on reverse logistics.





H4a. 

Government policy moderates the relationship between environmental procurement sustainability and reverse logistics.





H4b. 

Government policy moderates the relationship between economic procurement sustainability and reverse logistic.





H4c. 

Government policy moderates the relationship between social procurement sustainability and reverse logistics.






3. Materials and Methods


3.1. Research Methods


This study aimed to investigate the effects of procurement sustainability on reverse logistics. The study specifically sought to examine the relationship between environmental procurement sustainability and reverse logistics, the relationship between social procurement sustainability and reverse logistics, and the effect of economic procurement sustainability on reverse logistics. Regarding the general objective, the research was guided by the following objectives: (a) to establish the relationship between environmental procurement sustainability and reverse logistics; (b) to examine the relationship between social procurement sustainability and reverse logistics; (c) to examine the relationship between economic procurement sustainability and reverse logistics; and (d) to examine the moderating role of government policy on procurement sustainability in reverse logistics. In seeking a clear comprehension of the objectives, this study was guided by the following research questions:




	
To what extent does environmental procurement sustainability affect reverse logistics?



	
To what extent does social procurement sustainability relate to reverse logistics?



	
To what extent does economic procurement sustainability affect reverse logistics?



	
To what extent does the moderating factor of government policy on procurement sustainability affect reverse logistics?








Based on previous investigations [38,39], structural equation modeling (SEM) was employed to examine the hypothesized association between the main individual units of constructs and variables by testing the direct relationships specified. Considering previous studies [40], SEM allows for the simultaneous examination of multiple variables and their interrelationships. In this case, it enables the exploration of the complex relationships between social, economic, and environmental sustainability procurement and reverse logistics, considering moderating variables (i.e., government policy).



This study is divided into two stages: the first stage comprises the measurement model pertaining to the indicators of the relevant variable or elements, and the following section presents a structural model expressing the relationships among the variables under study. The results from the measurement model were tested for two psychometric properties—validity and reliability. Both tests are necessary for the measurement model, since it evaluates the accuracy of the measures developed and each construct. Prior to the estimation and testing of specified models of the study, the observed variables were subjected to a vigorous data screening process. Afterwards, observed and latent variables were validated, and reliability was also checked.



Exploratory factor analysis was used to check common method variance (CMV). CMV raises the spurious variance as a result of the measurement method, rather than to the construct that the measurement is assumed to represent [41]. The issue of CMV can be of concern in cases where data for independent variable (and especially when data for both the independent and dependent variables) are gathered from people with homogeneous characteristics through the use of a questionnaire [42]. Since this study was conducted on respondents with similar characteristics, assessing the CMV was necessary. CMV arises in the dataset, and the principal construct intercorrelations show a significantly large value (>0.9) [43]. The current study employed factor analysis using SPSS to explore the intercorrelations with the principal construct, and the results produced show that no significant issues with CMV exist in the dataset, as all of the inert correlations were lower than 0.9. To validate the outcome of the CMV from the unrotated factor solution to define the number of factors explaining the variance within the variables, Harman’s single-factor test was conducted [44].




3.2. Data and Sources


The independent variables in this research were environmental procurement sustainability, social procurement sustainability, and economic procurement sustainability, while the dependent variable was reverse logistics. The study included a primary survey. This is the exact population for which the data were ascertained. In view of that, they are members of the various departments within the manufacturing firms. They are made up of the Procurement, Stores, and Supply section, the Operations, Planning, and Logistics section, and the Production and Distribution section). The population size for the study was 200, of whom 129 were selected as the sample. The 129 participants defined the sample frame. The study used a Likert scale of 1–5 (1—neutral, 2—disagree, 3—strongly disagree, 4—agree, 5—strongly agree). The list of questions is shown in Table 1.



Of the total respondents, 65.1% were males, and the remaining 34.9% were females. The explanation for this is that the partakers of this study in terms of answering the questionnaires were predominantly male. The age of the respondents was also considered. The various ages that the researchers deemed relevant for the study were acknowledged. Age was categorized into four groups: 25–29, 30–39, 40–49, and 50 and above. For age, 25–29 represented 34.9% of the respondents, 30–39 represented 35.7% of the respondents, 40–49 constituted 25.6% of the respondents, and the remaining 3.9% fell within the age category of 50 and above. These results showcase a vibrant youth. This means that the majority of people who partook in answering the questionnaires were within the age category 30–39 years. Despite their age, the educational background of the respondents was not left out. The purpose of this inclusion was to determine the level of the majority in terms of how they would approach answering the questions. The researchers penned down the various levels of education. Data were collected from this item. From the data collected, 7.8% were PhD holders, 12.4% were master’s holders, 60.5% were degree holders, 12.4% were HND holders, and 7% represented others, depending on the type of certificate. The respondents’ educational backgrounds depict that most of the respondents were degree holders. The organizational sector of the respondents was not omitted. The researchers considered the various sectors, irrespective of the company used. The private and public sectors were considered, since the researchers considered manufacturing firms. The gathered data show that 42.6% of the respondents were from the public sector and the remaining 57.4% were from the private sector. This clearly shows that the respondents were dominated by people from the private sector. Last on the list are the working years of the respondents. Approximately 20.9% of the respondents had worked for less than 2 years, 23.3% had worked for 2–5 years, 24% had worked for 6–10 years, and the remaining 31.8% had worked for over 10 years. This clearly shows that most respondents had worked for over 10 years, and in practice this shows how experienced they are on the job. Bivariate correlational analyses of the main constructs of the study were examined (Table 2).



The individual and composite constructs developed were tested in terms of their correlational relationships. Spearman’s rho was below the diagonal. Considering the transformation of latent constructs from observed variables, Spearman’s correlation method was deemed to be more appropriate for non-numerical or discrete variables. This section of the analysis employed a descriptive approach (mean and standard deviations) to describe respondents’ views on the study variables (economic procurement sustainability, environmental procurement sustainability, government policy, reverse logistics, and social procurement sustainability). ECS scored mean = 3.353; St. = 1.173; EVS—mean = 2.927, St. D = 1.115. GP—mean = 3.329 and St. = 1.122. RL—mean = 3.321 and St. D = 1.172, and SS—mean = 3.406 and St. = 1.132. The descriptive analysis shows that all of the independent variables scored a mean below 3.50, indicating that these factors do not play an important role in the dependent variable (reverse logistics).



Economic procurement sustainability and environmental procurement sustainability had r = −0.001, but we found a positive significant association between economic procurement sustainability and government policy, reverse logistics, and social procurement sustainability, with r = 0.858, r = 0.858, and r = 0.837, respectively. The results also showed a negative association between EVS and GP, RL, and SS (r = −0.037; r = −0.023, and r = −0.082, respectively). In addition, the results showed a positive association between government policy and reverse logistics (r = 0.950) and social procurement sustainability (r = 0.949).





4. Results


The most covariance described by one factor was 39.01%, which is less than 50% of the total variance (Table 3). These tests confirmed that common method bias was not a possible threat to the study results and, as such, did not cause any problems in the study.



The observed items were subjected to confirmatory factor analytical processes to identify the various measurement items that formed a unidimensional set in the measurement of the main latent variables of the study, with minimal errors. Thus, CFA was necessary for construct validation through a measurement validation process. A few items were removed from the various measurement levels through the data purification process. The maintained observed variables or measurement items, along with their respective factor loadings and VIF, are displayed in Table 4.



Convergent validity was confirmed by the positive factor loadings reported, and the average variance extracted (AVE) values ranged from 0.524 to 0.782, surpassing the threshold of 0.5, indicating adequate convergent validity [40].



The reliability of the measurement sets, as assessed by Cronbach’s alpha (CA), exceeded the required threshold of 0.7, indicating a high level of reliability [45]. Specifically, the Cronbach’s alpha values for all measurement sets were above 0.7, indicating a satisfactory level of reliability. The composite reliability (CR) values were above 0.6, indicating good internal consistency, while the estimated models demonstrated discriminant validity, as the shared variances between constructs were smaller than the average variances extracted from the measurement items. The results of variance inflation factor (VIF) analysis indicated ideal collinearity statistics, with all VIF values being less than 3.



Discriminate validity measures the extent to which a variable is truly distinct from other variables. It shows that a variable is unique. This study used both cross-loading and the Fornell and Larcker criterion to evaluate discriminant validity [38] to arrest the insensitivity of the Fornell and Larcker criterion–cross-loading ratio. Table 5 presents the results of the cross-loadings, which assess the relationships between the measurement items and the latent constructs.



The results presented in Table 6 confirm that the square root of the average variance extracted (AVE) for each construct surpasses the correlation coefficients between the constructs. This finding strongly suggests that the constructs possess discriminant validity, aligning with the criteria established by Fornell and Larcker.



The findings from Table 5 and Table 6 provide substantial evidence supporting the presence of discriminant validity in the measurement model.



Based on the confidence of the measurement model, this study further tested the direct relationship (Figure 2) using bootstrapping 5000 with replacement and the standard error as recommended by [39]. This section presents the f values, p-values, path coefficients, coefficients of determination (R2) f2 effect sizes, and q2 effect sizes.



In situations where the path coefficient significantly depended on its standard error through bootstrapping, this study used the p-value and t value for the structural path coefficient. The t value was estimated at 1.96 at the 0.05% level of significance. The coefficient of determination (R2), which measures the proportion of variation within the dependent variable, was explained by the independent variables. The R2 in this study measures the predictive power of the independent variables. According to [39], R2 values of 0.75, 0.5, and 0.25 are considered substantial, moderate, and weak, respectively. The model shows a substantial predictive accuracy (R2) value of 0.939 toward revere logistics. This result implies that procurement sustainability explains 94% of the variation in reverse logistics performance.



Relationship between economic procurement sustainability and reverse logistics: The positive significant relationship between economic procurement sustainability and reverse logistics (β = 0.185, p < 0.05) shown in Table 7 has important implications for firms. The results suggest that when firms prioritize economic sustainability in their procurement practices, it positively influences their reverse logistics performance. By focusing on economic sustainability in procurement, firms can enhance their efficiency and cost-effectiveness in managing the flow of products and materials in reverse logistics. This can lead to reduced operational costs, improved resource utilization, and increased profitability. Moreover, it signifies that sustainable procurement practices can contribute to the overall sustainability goals of the organization. Furthermore, the positive relationship between economic procurement sustainability and reverse logistics performance suggests that investments in sustainable procurement practices can generate long-term benefits for firms. By considering the economic aspects of sustainability, firms can establish a competitive advantage, improve their overall performance, and align with the growing consumer demand for environmentally and socially responsible practices.



Relationship between environmental procurement sustainability and reverse logistics: The results of this study indicate that there is no statistically significant relationship between environmental procurement sustainability and reverse logistics (β = 0.036, p < 0.05). This means that the environmental sustainability practices implemented in firms’ procurement processes did not have a significant impact on the performance of their reverse logistics activities. While the relationship was not statistically significant, it is important to note that environmental sustainability in procurement can still have intrinsic value and contribute to broader sustainability goals. Implementing environmentally friendly procurement practices can lead to a reduced environmental footprint, improved reputation, and enhanced stakeholder perception. It also demonstrates a commitment to responsible business practices and aligns with the growing demand for sustainable operations. The insignificant relationship between environmental procurement sustainability and reverse logistics performance implies that other factors may play a more substantial role in determining the effectiveness of reverse logistics activities within firms. This could include factors such as operational efficiency, supply chain coordination, or technological advancements.



Relationship between social procurement sustainability and reverse logistics: The findings indicate a significant positive relationship between social procurement sustainability and reverse logistics (β = 0.807, p < 0.05). This relationship suggests that socially responsible procurement practices positively contribute to the overall efficiency and effectiveness of reverse logistics operations. By promoting fair and responsible business practices, firms can enhance their reputation, build stronger relationships with stakeholders, and foster a positive corporate image. Additionally, socially sustainable procurement aligns with evolving consumer preferences, as customers increasingly value companies that demonstrate a commitment to social responsibility.



Moderating role of government policy: In this section, the process regression estimation method was employed to examine the hypothesized association between the main individual units of constructs and variables through the testing of the specified moderation relationships, as shown in Table 8.



Table 8 shows that the predicting variable, procurement sustainability, statistically significantly interacted with the moderating variable (government policy). Therefore, procurement sustainability strengthens the relationship between procurement sustainability and the reverse logistics performance of firms. The results revealed that government policy significantly moderates the relationship between environmental procurement sustainability and reverse logistics (β = 0.258, p < 0.05). Again, government policy significantly moderates the relationship between economic procurement sustainability and reverse logistics (β = 0.561, p < 0.05). Finally, government policy significantly moderates the relationship between social procurement sustainability and reverse logistics (β = 0.368, p < 0.05).




5. Discussion


This study specifically sought to examine the relationship between environmental procurement sustainability and reverse logistics, examine the relationship between social procurement sustainability and reverse logistics, and examine the effect of economic procurement sustainability on reverse logistics.



The study sought to examine the relationship between economic procurement sustainability and reverse logistics. The results revealed a positive significant relationship between economic procurement sustainability and reverse logistics. The economic procurement sustainability of firms impacts their reverse logistics performance. Environmental sustainability specifically addresses elements related to improved environmental performance. The increase in consumer awareness of environmentally friendly products necessitates the implementation of effective reverse logistics that supports recycling, remanufacturing, and reclamation practices from an environmental perspective. For example, metrics include improved environmental performance, assured legal compliance, increased energy and material efficiencies, reduced pollution and impact on the natural environment, and conformance to ISO 14001 and other standards. This remains the most problematic of these metrics, influencing other metrics (increased material efficiency leads to lower cost, reduced pollution leads to improved image, etc.). However, this is important to all stakeholders and is a factor in which external stakeholders play an increasing role. For example, institutional investors are realizing that companies pursuing a path in environmental excellence characteristics such as environmental efficiency and environmental sustainability are driving the financial performance of corporations. Metrics specific to reverse logistics could include the number of truck miles, packaging volume, percentage of materials recycled, and disposal costs. The reverse logistics process functions included in the decision model are collection, packing, storage, sorting, transitional processing, and delivery. These practices may be environmentally sound and provide opportunities for financially sound organizational operations. This is evident in companies such as Xerox, with its remanufacturing of copier machines, and Compaq, with its reuse, remanufacturing, and reclamation of computer parts and equipment. Thus, reverse logistics facilitates companies to be environmentally friendly, as carbon emissions and waste generation are immensely reduced [46,47]. The outcome of this study confirmed that environmental sustainability has a direct effect on reverse logistics.



The study sought to examine the relationship between environmental procurement sustainability and reverse logistics. The results revealed a positive but insignificant relationship between environmental procurement sustainability and reverse logistics. The environmental procurement sustainability of firms did not statistically impact the reverse logistics performance of the firms. Many of the benefits from these investments are not quantifiable; indeed, they are priceless, such as the value of preserving biodiversity, conserving natural resources, and protecting people’s health and safety [48]. Recycling revenue is a metric to consider. In view of this, reverse logistics provide both direct and indirect benefits to companies in economic terms. The materials and the processes that create added value are transformed directly into economic gains by providing cost advantages. In addition, the positive environmentalist image created by the reverse processes attracts more customers to the business, preserving the market share. However, creating an effective reverse logistics network that is cost-effective and sustainable can be more difficult than designing advanced logistics networks. Returned product quantities, return timings, and the favorable recovery of the returned product have an impact on cost analysis in reverse processes. In addition, a good information flow system needs to be set up to calculate the costs of the reverse processes. During the recovery of the products, many technical processes are applied. Since reprocessing requires a significant amount of investment; reverse processes should be regulated accordingly, considering the costs of recalling the products and performing the reflows. If reverse operations are implemented effectively and efficiently, they can provide an advantage over competition with other companies in the same market by providing a cost-reducing effect on logistics processes such as transportation and storage related to return activities and reducing the cost of obtaining raw and other materials. The outcome of this study, however, failed to confirm that economic sustainability has a significant effect on reverse logistics.



The study sought to examine the relationship between social procurement sustainability and reverse logistics. The results revealed a positive significant relationship between social procurement sustainability and reverse logistics. The social procurement sustainability of firms impacts their reverse logistics performance. Social sustainability includes those effects related to a company’s interaction with external entities, such as governments and communities. These are important to the external stakeholders of the society/community and external agencies. These metrics tend to be the most qualitative in nature. Specific examples from the literature include an improved corporate image, better customer and supplier relations, and better cooperation and relationships with regulators and administrative bodies. How product recalls are handled, as well as warranty claims, could also be considered here. The influence of social sustainability on reverse logistics may sometimes be company- or industry-specific, such as a predisposition toward more or less socially useful practices of reverse logistics; for instance, employee safety issues may be influenced by product type. Many social issues of reverse logistics need to be included in the sustainability evaluation process. According to [34], the social reasons behind the popularity of reverse logistics cannot be underestimated. Society has an ever-increasing awareness of protecting the environment and capitalizing on scarce resources. Thus, it can be concluded that social sustainability has a direct effect on reverse logistics.



The results showed that the predicting variable, procurement sustainability, statistically significantly interacted with the moderating variable (government policy). Therefore, procurement sustainability strengthens the relationship between procurement sustainability and the reverse logistics performance of firms. The results revealed that government policy significantly moderates the relationship between environmental procurement sustainability and reverse logistics. Again, government policy significantly moderates the relationship between economic procurement sustainability and reverse logistics. Finally, government policy significantly moderates the relationship between social procurement sustainability and reverse logistics. The government becomes responsible for the environmental, social, and economic development of a country, region, or locality. Almost every decision or policy implemented by the government of a country (such as Ghana) concerns the problem of sustainable development and reverse logistics. This is because such decisions are made at a macro level, and it becomes the task of the government to ensure that the country (or region) is on a path that seeks to achieve sustainable development and the relevance of reverse logistics. The role of the government is very important, because the services it offers have a direct impact on the environment, society, and economy as well. The most likely services to do so are energy-related services (e.g., electricity, gas, and oil), education, environmental protection, law enforcement, transportation, housing, planning, waste management, and water-related services. In developed countries such as the U.S.A. and Canada, the government is the largest employer, landowner, and energy consumer, and it has the largest impact on the environment, society, and the economy. In developing countries, the role of the government is even larger. The greatest significance is encountered in socialist countries, where the government controls all or the majority of businesses and services (examples include countries such as the former communist republics Romania, Poland, and the former U.S.S.R., as well as the actual socialist countries, e.g., North Korea). This aspect shows the importance of governments in the problem of sustainable development, as well as in reverse logistics. The authors of [49] identified four government roles in addressing sustainable development and reverse logistics: 1—policy development, 2—regulation, 3—facilitation, and 4—internal sustainable management. Furthermore, the government could boost sustainability and reverse logistics by formulating these policies by establishing and enforcing laws, managing natural resources and other state-owned properties, providing a vision and strategy to incorporate sustainability in public policy, allocating funds for conservation and development, redistributing resources between groups in society, providing examples such as improving the environmental performance of public acquisitions, facilitating sustainable development (e.g., taxing waste and pollution), acting as a green fiscal authority, and advancing innovation [50]. In [51], the authors discussed reverse logistics, and in the process, they stated that government policies accounted for a packaging strategy that would help to minimize waste generation and boost the competitive status of the firm that they considered by managing cost and resource consumption and reducing the effects of waste products on the environment and society, as well as boosting the economy. On that note, it is obvious that the moderating factor of government policy has a significant effect on sustainability and reverse logistics.




6. Conclusions


This study aimed to investigate the effects of procurement sustainability (economic, social, and ecological) on reverse logistics. In addition, the paper checked the mediating role of government in linking procurement sustainability (economic, social, and ecological) and reverse logistics. Considering the findings, the following conclusions and policy implications can be outlined:



With environmental policies, organizations should collaborate with environmental protection agencies to produce environmentally friendly products that help protect the environment from danger. Social interventions that help protect society from damage should be acknowledged [52,53,54,55,56,57,58,59,60,61,62]. Products that meet social standards should be produced based on social standards to help free society from harm and damage. Good economic policies that ensure that organizations increase their wealth should be acknowledged by these organizations. This can be done through proper reverse logistics systems that are put in place to ensure that these organizations increase their wealth through product reuse, recycling, and others. These organizations, with the help of the government, can plan toward procurement sustainability by enacting laws that will force organizations that produce toxic and rubber products to prioritize the welfare of the people (society), protect the environment through recycling, and increase their wealth through proper protection programs.



This study empirically revealed a significant positive effect of the economic procurement sustainability of firms on their reverse logistics performance. The outcome of this study confirmed that environmental sustainability has a direct effect on reverse logistics. Environmental procurement sustainability revealed a positive but insignificant relationship with reverse logistics. However, the outcome of this study failed to confirm that economic sustainability has a significant effect on reverse logistics. The social procurement sustainability of firms was also found to impact their reverse logistics performance. Again, the results revealed a significant positive moderating role of information sharing on the effect of the procurement sustainability of firms on reverse logistics. The findings of this study on the moderating role of information sharing, coupled with the positive linkage between economic and social procurement sustainability and reverse logistics among firms in Ghana, provide support for the resource-based view and institutional theory [63,64,65]. The moderating analysis explored in this study revealed that manufacturing firms, in their efforts to obtain enhanced reverse logistics through procurement sustainability, must work on improving their exchange or the flow of information along their supply chains, and sharing efficient information on timely basics could strengthen the association between procurement sustainability and reverse logistics among firms. Theoretically, we can conclude that three out of four of the hypotheses developed in this study were supported. The outcome of this study adds to the empirical validation of the resource-based view and institutional theory.



This study looked at the effects of procurement sustainability on reverse logistics, centering on the manufacturing sector. We recommend that future studies look at the effects of reverse logistics on supply chain sustainability in firms in the service sector. Future research could also explore additional dimensions or variables that may influence the relationship between environmental sustainability in procurement and reverse logistics performance. By considering a broader range of factors, a more comprehensive understanding can be gained, leading to improved strategies for integrating environmental sustainability into reverse logistics practices. In addition, it is necessary to form a roadmap to boost reverse logistics within economic, social, and ecological procurement sustainability.
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Figure 1. Research hypotheses regarding the relationships between the studied parameters. 
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Figure 2. Effects of procurement sustainability on reverse logistics. 
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Table 1. List of questions for assessing environmental sustainability, social sustainability, economic sustainability, government policy, and reverse logistics.






Table 1. List of questions for assessing environmental sustainability, social sustainability, economic sustainability, government policy, and reverse logistics.





	
Symbols

	
Questions






	
Environmental sustainability




	
EVS1

	
The company has passed or is preparing to pass, ISO14001 (Environmental Management Series Standard) certification




	
EVS2

	
The company exhibits a preferential selection of environmentally friendly products in its purchasing and supply behaviors (environmentally friendly products include green logo products and products with low energy consumption; recycling; products containing minimal or zero toxic substances; the use of green packaging or recyclable packaging of degrading products)




	
EVS3

	
The concept of environmental protection is evident throughout the company’s design, procurement, production, sales, use, reuse, processing, and other processes




	
EVS4

	
The company prefers its suppliers to have environmental certifications




	
EVS5

	
The company actively shares good environmental practice experiences with its partners




	
Social sustainability




	
SS1

	
The company has adopted SA8000 (social responsibility standards) to regulate the company management’s behavior




	
SS2

	
The company has established a healthy and safe management system




	
SS3

	
The company focuses on improving the working environment and welfare benefits




	
SS4

	
The company often engages in community charity work




	
SS5

	
The company, when selecting partners, gives priority to those who comply with and support laws, regulations, and standards on social sustainability




	
Economic sustainability




	
ECS1

	
The company considers the costs of management, production, procurement, and other costs




	
ECS2

	
In practice, the company considers the results of its behavior, e.g., whether it violates relevant laws and regulations, or whether it will result in potential punishment for the company




	
ECS3

	
The company considers whether its behavior will damage the image of the company




	
ECS4

	
In practice, the company not only considers short-term profits, but it also focuses on long-term profits




	
The government policy on environmental, social, and economic sustainability and reverse logistics




	
GP1

	
Lack of government-supportive policies for RL




	
GP2

	
Changing regulations due to changing political climate




	
GP3

	
Lack of regulatory restrictions




	
GP4

	
Lack of enforceable laws on products’ return of end-of-life




	
GP5

	
Lack of corporate social responsibility and ethical standards




	
GP6

	
Company’s policies against RL




	
GP7

	
Lack of clarity regarding sustainability




	
GP8

	
Limited forecasting and planning in RL




	
Reverse logistics




	
RL1

	
Achieving objectives within reverse logistics contributes to achieving the organizational goals




	
RL2

	
Reverse logistics is important for your company’s future success




	
RL3

	
Reverse logistics is important for the functioning of your company




	
RL4

	
Reverse logistics plays an important role in the strategy of your company




	
RL5

	
High cost associated with reverse logistics




	
RL6

	
Lack of information on its importance




	
RL7

	
Uncertainties relating to product returns




	
RL8

	
Lack of top management awareness of the importance of reverse logistics




	
RL9

	
Lack of collaboration with supply chain partners in reverse logistics




	
RL10

	
Customers’ negative perception of returning the products
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Table 2. Descriptive statistics and inter-construct correlation.
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	Variable
	Mean
	St.D.
	1
	2
	3
	4
	5





	Economic Procurement Sustainability
	3.353
	1.173
	1.000
	
	
	
	



	Environmental Procurement Sustainability
	2.927
	1.115
	−0.001
	1.000
	
	
	



	Government Policy
	3.329
	1.122
	0.858
	−0.037
	1.000
	
	



	Reverse Logistics
	3.321
	1.172
	0.858
	−0.023
	0.950
	1.000
	



	Social Procurement Sustainability
	3.406
	1.132
	0.837
	−0.082
	0.949
	0.958
	1.000
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Table 3. The results of the test for common method variance.
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Component

	
Initial Eigenvalues

	
Extraction Sums of Squared Loadings




	
Total

	
% of Variance

	
Cumulative %

	
Total

	
% of Variance

	
Cumulative %






	
1

	
12.873

	
39.010

	
39.010

	
12.873

	
39.010

	
39.010




	
2

	
2.805

	
8.501

	
47.511

	
2.805

	
8.501

	
47.511




	
3

	
2.758

	
8.357

	
55.868

	
2.758

	
8.357

	
55.868




	
4

	
2.168

	
6.570

	
62.439

	
2.168

	
6.570

	
62.439




	
5

	
1.834

	
5.557

	
67.996

	
1.834

	
5.557

	
67.996




	
6

	
1.467

	
4.446

	
72.442

	
1.467

	
4.446

	
72.442




	
7

	
1.270

	
3.850

	
76.291

	
1.270

	
3.850

	
76.291




	
8

	
1.152

	
3.490

	
79.782

	
1.152

	
3.490

	
79.782




	
9

	
1.141

	
3.456

	
83.238

	
1.141

	
3.456

	
83.238




	
10

	
0.982

	
2.976

	
86.214

	

	

	




	
11

	
0.838

	
2.540

	
88.753

	

	

	




	
12

	
0.730

	
2.212

	
90.965

	

	

	




	
13

	
0.609

	
1.845

	
92.810

	

	

	




	
14

	
0.591

	
1.792

	
94.602

	

	

	




	
15

	
0.494

	
1.496

	
96.098

	

	

	




	
16

	
0.362

	
1.097

	
97.195

	

	

	




	
17

	
0.326

	
0.989

	
98.184

	

	

	




	
18

	
0.288

	
0.872

	
99.056

	

	

	




	
19

	
0.172

	
0.523

	
99.578

	

	

	




	
20

	
0.081

	
0.244

	
99.822

	

	

	




	
21

	
0.033

	
0.100

	
99.922

	

	

	




	
22

	
0.020

	
0.060

	
99.982

	

	

	




	
23

	
0.006

	
0.018

	
100.000

	

	

	




	
24

	
1.36 × 10−15

	
4.120 × 10−15

	
100.000

	

	

	




	
25

	
1.123 × 10−15

	
3.402 × 10−15

	
100.000

	

	

	




	
26

	
4.751 × 10−16

	
1.440 × 10−15

	
100.000

	

	

	




	
27

	
1.058 × 10−16

	
3.206 × 10−16

	
100.000

	

	

	




	
28

	
1.238 × 10−17

	
3.751 × 10−17

	
100.000

	

	

	




	
29

	
4.857 × 10−18

	
1.472 × 10−17

	
100.000

	

	

	




	
30

	
−5.261 × 10−17

	
−1.594 × 10−16

	
100.000

	

	

	




	
31

	
−7.859 × 10−16

	
−2.382 × 10−15

	
100.000

	

	

	




	
32

	
−1.520 × 10−15

	
−4.607 × 10−15

	
100.000

	

	

	




	
33

	
−1.767 × 10−15

	
−5.355 × 10−15

	
100.000
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Table 4. Validity and reliability testing.
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Constructs

	
Items

	
CA

	
CR

	
AVE

	
VIF






	
Economic Procurement

Sustainability

	
ECS1

	
0.727

	
0.745

	
0.853

	
0.660

	
1.379




	
ECS2

	
0.854

	

	

	

	
1.540




	
ECS3

	
0.850

	

	

	

	
1.614




	
Environmental Procurement Sustainability

	
EVS2

	
0.916

	
0.725

	
0.877

	
0.782

	
1.478




	
EVS5

	
0.851

	

	

	

	
1.478




	
Government Policy

	
GP1

	
0.808

	
0.792

	
0.842

	
0.524

	
2.150




	
GP4

	
0.839

	

	

	

	
1.384




	
GP7

	
0.766

	

	

	

	
2.897




	
GP8

	
0.835

	

	

	

	
2.144




	
Reverse Logistics

	
RL3

	
0.800

	
0.852

	
0.895

	
0.630

	
1.058




	
RL5

	
0.723

	

	

	

	
1.345




	
RL6

	
0.780

	

	

	

	
1.708




	
RL8

	
0.833

	

	

	

	
2.159




	
RL9

	
0.828

	

	

	

	
2.035




	
Social Procurement Sustainability

	
SS1

	
0.755

	
0.838

	
0.892

	
0.674

	
1.534




	
SS2

	
0.846

	

	

	

	
1.772




	
SS3

	
0.827

	

	

	

	
2.197




	
SS5

	
0.851

	

	

	

	
2.202
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Table 5. The results of cross-loadings.
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	Item
	Economic Procurement Sustainability
	Environmental Procurement Sustainability
	Government Policy
	Reverse Logistics
	Social Procurement Sustainability





	ECS1
	0.727
	0.029
	0.629
	0.517
	0.500



	ECS2
	0.854
	−0.103
	0.791
	0.797
	0.826



	ECS3
	0.850
	0.089
	0.662
	0.734
	0.666



	EVS2
	0.014
	0.914
	−0.043
	−0.022
	−0.095



	EVS5
	−0.020
	0.853
	−0.018
	−0.017
	−0.044



	GP1
	0.592
	0.013
	0.802
	0.814
	0.805



	GP2
	0.726
	−0.002
	0.623
	0.521
	0.513



	GP3
	0.215
	−0.007
	0.499
	0.362
	0.322



	GP4
	0.854
	−0.103
	0.791
	0.797
	0.826



	GP5
	0.167
	0.038
	0.207
	0.159
	0.121



	GP6
	0.277
	−0.047
	0.482
	0.288
	0.326



	GP7
	0.567
	0.017
	0.763
	0.750
	0.723



	GP8
	0.706
	−0.057
	0.790
	0.793
	0.816



	RL3
	0.794
	0.126
	0.678
	0.801
	0.662



	RL5
	0.580
	0.017
	0.758
	0.722
	0.732



	RL6
	0.622
	−0.020
	0.799
	0.780
	0.787



	RL8
	0.641
	−0.051
	0.771
	0.833
	0.802



	RL9
	0.772
	−0.142
	0.754
	0.828
	0.805



	SS1
	0.555
	−0.019
	0.726
	0.715
	0.755



	SS2
	0.689
	−0.088
	0.783
	0.816
	0.846



	SS3
	0.639
	−0.024
	0.813
	0.784
	0.827



	SS5
	0.846
	−0.129
	0.794
	0.826
	0.851
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Table 6. The empirical results for the Fornell and Larcker criterion.
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	Construct
	1
	2
	3
	4
	5





	Economic Procurement Sustainability
	0.912
	
	
	
	



	Environmental Procurement Sustainability
	−0.001
	0.884
	
	
	



	Government Policy
	0.858
	−0.037
	0.651
	
	



	Reverse Logistics
	0.858
	−0.023
	0.350
	0.794
	



	Social Procurement Sustainability
	0.837
	−0.082
	0.349
	0.358
	0.821
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Table 7. Hypothesis testing for direct relationships.
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	Hypotheses
	Path Coefficient
	T Statistics
	p-Value
	Result





	Economic Procurement Sustainability ->

-> Reverse Logistics
	0.185
	3.284
	0.001
	Supported



	Environmental Procurement Sustainability ->

-> Reverse Logistics
	0.036
	1.105
	0.270
	Not supported



	Social Procurement Sustainability ->

-> Reverse Logistics
	0.807
	19.285
	0.000
	Supported
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Table 8. Moderating role of government policy.
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	Paths
	Effect
	(Boot) SE
	(Boot) LLCI
	(Boot) ULCI





	EVS → (EVS × GP) → RL
	0.258
	0.036
	0.229
	0.088



	ECS → (ECS × GP) → RL
	0.561
	0.053
	0.655
	0.866



	SC → (SC × GP) → RL
	0.368
	0.073
	0.325
	0.611
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