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Abstract

Background: The implementation of green supply chain management activities as a business strategy remains unfamiliar to many small and medium enterprises (SMEs) in developing countries such as South Africa.

Setting: Implementation of green supply chain management activities by South African SMEs is necessary, given both the high failure rate of such enterprises in the country and the proven ability of such activities to promote the success of businesses.

Aim: The aim of this study was to investigate the relationship between green supply chain management activities, operational performance and supply chain performance in manufacturing SMEs in South Africa.

Methods: Data were collected from 219 manufacturing SMEs operating within Gauteng. A confirmatory factor analysis was conducted to assess the psychometric properties of measurement scales. Hypotheses were tested using structural equation modelling.

Results: Four green supply chain management activities, namely green purchasing, reverse logistics, environmental collaboration with suppliers and green manufacturing, exerted a positive influence on operational performance. Environmental collaboration with suppliers exerted the highest influence on operational performance when compared to green purchasing, reverse logistics and green manufacturing. In turn, operational performance exerted a strong positive influence on supply chain performance.

Conclusion: The results of the study suggest that manufacturing SMEs in developing countries could benefit by adopting green supply chain management activities, with improvements being realised in terms of increases in both operational and supply chain performance.
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Introduction

Small and medium enterprises (SMEs) are widely recognised as an important contributor to economic development in most countries throughout the world. The economic impact is most noticeable in areas such as employment creation and wealth creation (Baumann et al. 2013). In the context of South Africa, SMEs have been acknowledged to account for roughly 52% to 57% of South Africa’s gross domestic product (GDP) and poured in an estimated 61% of employment generation in the past few years (SME South Africa 2017). However, pressure has mounted on SMEs to reengineer their business activities and processes in line with global developments (Kraus et al. 2012). This pressure stems from the high failure rate of most SMEs, part of which is attributable to their preoccupation with outdated business models. As mentioned by Vivier (2013), SMEs cannot afford to continue moving along conventional business trajectories, but need to innovate and realign their strategies in line with global currents. This is experienced more in South Africa, where the SME failure rate is very high, with most business start-ups closing down within less than 5 years of existence (Cant, Erdis & Sephapo 2014).

As mentioned above, SMEs intending to overcome the unpredictable dynamics in the global marketplace of today are under pressure to adopt and implement more effective business models. Green supply chain management (GSCM) has emerged as one of the most topical emergent business best practices, perhaps based on its microeconomic and macroeconomic significance (Geng, Mansouri & Aktas 2017). Implementation of GSCM activities has been identified by a number of authors (Govindan et al. 2014; Hsu et al. 2013; Thiell et al. 2011; Williams & Schaefer 2013) as one of the innovative business strategies that can enable businesses such as SMEs to survive and succeed in their operations. As suggested by Spence and Painter-Morland (2010), environmental awareness and concerns across most business spectrums have become an important topic in the modern world. Businesses today are expected to be mindful of their environmental obligations towards a safer and more sustainable reduction of pollution activities (Hoskin 2011). This then calls for more environmentally driven supply chain activities among business enterprises, which has compelled large businesses to adhere to and comply with the global demands for better implementation of GSCM activities (Orlitzky, Siegel & Waldman 2011). However, SMEs have been lagging behind in the implementation of such activities, despite their ability to stimulate economic growth (Bürgi 2010). The pressure to reform is greater on manufacturing SMEs, whose activities have a greater environmental impact than those in other industries, such as retail and services (Sunjka & Emwanu 2015). It becomes important then to investigate how manufacturing SMEs can be motivated to explore innovative business strategies that benefit not only themselves but all stakeholders as well.

The aim of this study is to investigate the relationship between GSCM activities, operational performance and supply chain performance in manufacturing SMEs in South Africa. Specifically, the study is intended to address two objectives, namely (1) to determine the influence of GSCM implementation on operational performance and (2) to determine the influence of operational performance on supply chain performance. Despite the large body of literature on GSCM, it appears that most previous studies have focused their emphasis on large corporations while disregarding SMEs (Luthra et al. 2012). Moreover, since countries such as South Africa are still developing, and hence the levels of environmental mindfulness among SMEs in these countries may still be low, there is a need to conduct more studies on issues such as GSCM within such enterprises. Several studies (Coetzee & Bean 2016; Craiggs 2012; Mvubu & Naude 2016; Niemann, Kotze & Adamo 2016) have investigated GSCM within various industries in South Africa. Among SMEs, evidence of previous studies on GSCM in SMEs in South Africa is available through Hoskin (2011), Ojo, Mbowa and Akinlabi (2014), Van Rensburg (2015) and Mafini and Muposhi (2017). However, none of these studies tested the relationship between GSCM activities, operational performance and supply chain performance in manufacturing SMEs. Still, given that SMEs are the most prominent form of businesses and have a greater economic impact than large businesses in developing economies (Chrysostome & Molz 2014), continuous research is necessary to generate new information that supports their productivity and success. This study is intended to address these research gaps. The study is significant in that it can be used as a future reference source for GSCM research in SMEs. Owners and managers within SMEs in developing countries can also use the results of this study as a diagnostic tool when addressing operational and supply chain performance-related problems.

The remaining sections of this article are organised as follows. The next section is a brief review of literature on the research constructs. Thereafter, the conceptual framework is provided and hypotheses are formulated. The research methodology section follows next, succeeded by the research results and discussions. The article closes by highlighting the limitations and suggestions for future research, conclusions drawn and the managerial implications. Measurement scales used in the study are found in Appendix 1.

Literature review

This section briefly analyses literature on the constructs used in this study. These are GSCM activities, operational performance and supply chain performance.

Green supply chain management activities

Over the past years, businesses have become aware of the strategic importance and critical nature as well as the role of the environment in shaping today’s competitive market (Lai, Wong & Cheng 2010). This has subsequently driven manufacturing businesses to revise their corporate business strategies as well as core supply chain activities towards a greener environmental approach (Sarkis, Zhu & Lai 2011). As such, GSCM is viewed as an extension of supply chain activities that focus on minimising the environmental impact of products throughout their life cycle, such as green design, resource saving, harmful material reduction and product recycle or reuse (Holt & Ghobadian 2009). The core objective of GSCM is to eliminate or minimise harmful effects originating from operational activities such as extraction and acquisition of raw materials and use or disposal of products (Eltayeb, Zailani & Ramayah 2011). According to Diabat and Govindan (2011), GSCM embodies a large number of activities such as green design, green sourcing and procurement, green operation and manufacturing, green distribution, and green logistics as well as marketing. A study by Lee, Kim and Choi (2012) identified green purchasing, eco-design and cooperation with customers as GSCM activities. Environment management, reverse logistics, environmental collaboration with suppliers and product recovery are among other activities singled out in a study by Diabat, Khodaverdi and Olfat (2013). This study reports on the results of four GSCM activities, namely green purchasing, reverse logistics, environmental collaboration with suppliers and green manufacturing. Another GSCM activity (green design) was eliminated from the study due to non-performing data in the confirmatory factor analysis. Scholars such as Wisner, Tan and Leong (2012) acknowledge that although GSCM is a multidimensional construct, those constructs considered in this study are the most relevant operational dimensions required by SMEs to sustain their competitive advantages.

Green purchasing

Green purchasing has been defined by Eltayeb, Zailani and Jayaraman (2010) as an environmentally oriented purchasing activity based on the purchase of products or materials that meet the concern of the environment in terms of reduction of wastage, promotion of recycling, reuse, resource reduction and substitution of materials. Supply chain management literature identifies several drivers of green purchasing. These include environmental collaboration, top management commitment, regulatory pressure, environmental investment and customer pressure (Yen & Yen 2011). Social influence, environmental concerns, perceived seriousness of environmental problems, perceived effectiveness of environmental behaviour, perceived environmental responsibility and concern for self-image in environmental protection have also been identified as key antecedent factors to green purchasing (Sinnappan & Rahman 2011). Other drivers of green purchasing include awareness about government actions and support, beliefs about product safety and use, beliefs about product friendliness to the environment and availability of product and product information (Kaufmann, Panni & Orphanidou 2012).

Reverse logistics

According to Diabat et al. (2013), reverse logistics refers to the movement of products from the point of consumption to the business manufacturing sites. Reverse logistics has the objective of recycling, reusing, repairing or remanufacturing and careful disposal of products as well as materials (Das & Chowdhury 2012). It is acknowledged that reverse logistics is a key contributor to ensuring customer after-sale satisfaction since its implementation leads to better optimisation of aftermarket processes such as recycling and proper waste disposal (Bernon, Rossi & Cullen 2011). Khor et al. (2016) advance that the repair, remanufacturing and reconditioning of products and materials are precondition determinants of effective implementation of reverse logistics activities. Furthermore, the critical value resulting from executing reverse logistics has been well documented. Examples of such benefits include an increased business environmental image, cost reduction as well as sustainable customer satisfaction and aftersales services (Wong et al. 2012).

Environmental collaboration with suppliers

Environmental collaboration with suppliers can be defined as any form of formal or informal collaborative activity taking place between two or more parties with the objective of engaging in mutual exchanges to solve environmental problems (Crane 1998). Green et al. (2012) in their study on environmental collaboration and organisational performance established that supplier decisions that embark on environmental collaborations are based on factors such as a business’ internal environment management and green information systems. In addition, Zhu, Sarkis and Lai (2008) advocate that sound collaboration among businesses ensures internal GSCM activities, which are vital in achieving better environmental performance. This singles out the core value attached to proper strategic alliance between business partners. In their study on environmental collaboration and business performance, Green et al. (2012) established that internal environmental management and green information systems are determinant factors of environmental collaboration with suppliers. These authors further suggest that effective and sound collaborative environmental activities with supplying businesses result in improved supplier selection. This indicates that businesses that are concerned about the environment ensure that their interactions with business partners reflect their concerns.

Green manufacturing

Green manufacturing is widely regarded as an emergent topic which has attracted attention because of its relevance and role in sustaining the environment (Reich-Weiser, Vijayaraghavan & Dornfeld 2010). It refers to the ability of a business to adopt green strategies and techniques designed to reduce or minimise the negative effects of production processes on the ecosystem. It further involves the provision of products and procedures that require minimal consumption of hazardous materials and energy (Deif 2011). The implementation of green manufacturing processes enables businesses to become more conscious of their duty to protect the environment by redesigning their operation systems and restructuring their disposal strategies to adhere to environmental sustainability regulations (Mittal & Sangwan 2014). Sezen and Cankaya (2013) argue that it is important that manufacturing businesses evolve their production strategies to be more environmentally driven by including the proper recycling of waste, efficient disposal of hazardous products and protection of the labour force, thereby providing a conducive working environment. This view is supported by Flammer (2013), who concluded that green manufacturing is a twofold approach which is aimed at not only protecting the ecosystem, but meeting societal and economic expectations as well.

Operational performance

In the world of business, the term ‘performance’ generally relates to the accomplishment of a given task as measured against predetermined standards of accuracy, cost, speed and completeness (Bennett, Lance & Woehr 2014). Operational performance may be perceived as the degree to which a business is able to function within prescribed standards in specific areas of its operations and processes (Prajogo et al. 2012). Inman et al. (2010) conceptualise operational performance in terms of the ability of a business to do things better, faster, more efficiently and more cheaply. Traditionally, there were five operational performance measures that are generic to most forms of operations, namely speed, quality, flexibility, dependability and cost (Prajogo et al. 2012). However, more measures have to date been added to this list, with productivity, reduction of waste and compliance with regulations being among the most notable ones (Belekoukias, Garza-Reyes & Kumar 2014). The widely-acclaimed Balanced Scorecard indicators, customer satisfaction, financial performance, internal processes and learning and growth, are also applicable to operational performance (Kaplan 2010). Other measures that have been applied in measuring operational performance include effectiveness, defect date, efficiency and value-added time ratio (Karim & Arif-Uz-Zaman 2013). In a study conducted by Dora et al. (2013), productivity was measured using indicators such as inventory reduction, cycle time or lead time reduction, quality improvement and on time delivery. This shows that different researchers have developed and applied various indicators in the assessment of operational performance, depending on the context of their research. As suggested by Belekoukias et al. (2014), operational performance is important to businesses since it is a major indicator of the health and success of the business. In this study, operational performance was measured using a subjective scale anchored on the delivery of goods, inventory levels, wastage, quality, quantity of goods produced and capacity utilisation (Zhu et al. 2008).

Supply chain performance

Supply chain performance can be defined as the overall evaluation of an entire business’s supply chain activities in terms of its effectiveness and efficiency (Akyuz & Erkan 2010). Supply chain performance includes tangible products and materials as well as intangible aspects such as services and relationships (Akyuz & Erkan 2010). A supply chain operating at an adequate level of its performance objectives is highlighted by performance outcomes such as sustainable cooperation among networks partners, which is characterised by seamless information sharing (Banomyong & Supant 2011). One of the key indicators of a performing supply chain is its effective integration and flexibility of different supply chain units (Qrunfleh & Tarafda 2014). As such, a proper integrated supply chain results in more improved information conveyed across the whole chain. This subsequently contributes to an increase of business performance through a reduction of inventory and delivery lead time (Qrunfleh & Tarafdar 2014). Furthermore, Chang, Tsai and Hsu (2013) advance that partner relationships, information sharing and integration are important determinants of supply chain performance. This gives prominence to the strategic significance of supply chain performance in contributing to the success of a business.

Conceptual framework and hypotheses development

The conceptual framework presented in Figure 1 highlights the relationships under investigation. The framework consists of four predictor constructs, which are green purchasing, reverse logistics, environmental collaboration with suppliers and green manufacturing. Operational performance is the mediating construct and the outcome construct is supply chain performance.
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Green purchasing and operational performance

The importance and critical value of green purchasing has been well documented. Dubey et al. (2013) described green purchasing as a means of ensuring cleaner production technologies. Green purchasing is further regarded as critical in monitoring and controlling supplier performance objectives in terms of meeting the expectations and requirements of a business through its capability to provide materials that are in line with environment specifications (Eltayeb et al. 2011). As indicated by Dubey et al. (2013), effective employment of green purchasing strategies enables businesses to diligently manage their supplier environment performance, which can result in improved operational performance. Blome, Hollos and Paulraj (2014) further highlight that green purchasing is instrumental in achieving superior supplier performance, since it ensures that only quality material is processed. This serves as an indicator of the importance of green purchasing to environmental success. Thus, the following hypothesis is formulated:


H1: Green purchasing exerts a positive influence on operational performance in manufacturing SMEs.



Reverse logistics and operational performance

Significant improvement of waste management and disposal has been identified as a key enabler of operational performance (Khor et al. 2016). This is linked to environmental concerns by businesses, especially with regard to the proper handling of hazardous materials and products. Ye et al. (2013) mention that the application of reverse logistics typically results in improved buyer-supplier relationships across supply chain networks, highlighted by corporate social responsibility traits. Huscroft et al. (2013) advocate that adequate reverse logistics activities play a significant role in ensuring the return of products, which facilitates effective remanufacturing processes. Moreover, Eltayeb et al. (2011) suggest that the implementation of reverse logistics relates to operational performance outcomes in terms of cost reduction. Still, reverse logistics activities such as product repair, remanufacture, recondition, as well as recycling and proper good disposal, lead to increased sales and profitability (Khor et al. 2016). In light of these insights, the following hypothesis is put forward:


H2: Reverse logistics has a positive influence on operational performance in manufacturing SMEs.



Environmental collaboration with suppliers and operational performance

Environmental collaboration with suppliers is an important enabler of green purchasing strategies that contribute effectively to an improved supplier environmental performance (Eltayeb et al. 2011). Adequate collaboration between businesses is critical in their ability to attain the required level of operational performance (Lai et al. 2011). Collaborative efforts among supply chain partners characterised by synergistic exchanges and engagement contribute swiftly to improved operation activities (Yang et al. 2013). Environmental collaboration with suppliers has further been regarded as essential in reducing information distortion between green supply chain members, which leads to better performance across the supply chain (Inman, Sale & Green 2009). Therefore, the following hypothesis is advanced:


H3: Environmental collaboration with suppliers has a positive influence on operational performance in manufacturing SMEs.



Green manufacturing and operational performance

Green manufacturing calls for a collaborative engagement between the stakeholders of a business to develop and implement sound operational activities which result in the improvement of both operational and environmental performance (Green et al. 2012). This is exhibited through reductions in cycle time, consumption of toxic raw material and negligent waste disposal. Wong et al. (2012) found that environmentally driven production has a positive and significant influence on operational performance. These authors further suggest that operations that are process-oriented towards the environment enable businesses to produce and redesign their production capabilities to satisfy environment-related concerns. This ensures a decrease in pollution, which is linked to increases in both employee productivity and operational performance (Fu, Viard & Zhang 2017; Zivin & Neidell 2012). The greening of production processes allows firms to reduce their energy consumption and integrate more lean activities to minimise operations wastage and to speed up production, therefore contributing to the provision of organic products (Hajmohammad et al. 2013). This leads to the following hypothesis:


H4: Green manufacturing has a positive influence on operational performance in manufacturing SMEs.



Operational performance and supply chain performance

According to Trkman et al. (2010), operational performance characterised by continuous information exchanges and alliance activities is a major determinant of supply chain performance. Sezhiyan, Page and Iskanius (2011) mention that operational performance outcomes anchored by logistics capabilities facilitate the improved performance of supply chain networks, which subsequently leads to competitive advantages. Govindan et al. (2015) further state that operational performance contributes to the sustainable success of a business’s entire supply chain. Linton, Klassen and Jayaraman (2007) add that operational performance is a critical determinant of competitive advantage and better supply chain performance in fierce and highly competitive markets. In view of these views, the following hypothesis is suggested:


H5: Operational performance has a positive influence on supply chain performance in manufacturing SMEs.



Research methodology and data collection method

Instrumentation

The study is quantitative in nature, making use of a structured survey questionnaire to collect data from the respondents. A quantitative study was chosen since the study was testing relationships between different constructs. Measurement scales were operationalised from previous studies. Green purchasing was measured using six items adapted from a study by Zhu et al. (2008). Reverse logistics was measured using six questions adapted from Ye et al. (2013) while environmental collaboration with suppliers was measured using five questions adapted from Vachon and Klassen (2006). Green manufacturing was measured using five items adapted from Zhu and Sarkis (2004). Operational performance was measured using six questions adapted from Zhu et al. (2008), and supply chain performance was measured using a 10 item-scale adapted from Li et al. (2005) and Li et al. (2006). Response options for the green purchasing, reverse logistics and green manufacturing scales were measured on a five-point Likert-type scale ranging from not considering it (1) to implementing successfully (5). For environmental collaboration with suppliers, operational performance and supply chain performance scales a different Likert-type scale, which was anchored by (1) not at all and (5) significant, was used.

Sample and data collection

The target population of the study was manufacturing SMEs across all industries in Gauteng, South Africa. The list of operating SMEs was obtained from the Gauteng Enterprise Propeller (GEP), SME databases from the municipalities in the region and from the Small Enterprises Development Agency (SEDA). According to SEDA (2016:13), the number of SMEs in Gauteng is 676 831. Using the Raosoft sample size calculator for this population, a 5% margin of error and a 90% confidence interval and a 50% response distribution, the recommended sample size was 271 respondents. With this recommendation in mind, 400 questionnaires were initially distributed to SMEs. Out of these, 257 were returned, of which 38 were discarded because they had errors. Accordingly, 219 questionnaires were used in the final analysis, giving an acceptable response rate of 54%.

The actual respondents consisted of either owners or managers of these SMEs. To ensure that SMEs from the various regions of the province were represented in the sample, the quota sampling technique was used. This involved splitting the SMEs into four distinct regions (north, south, east and west) of Gauteng and then randomly selecting SMEs from each region. Data were collected between January and May 2016 with the aid of two trained research assistants who were postgraduate students at a South African university of technology.

A summary of the demographic characteristics of the respondents indicated that 51.1% (n = 112) of SMEs that participated in the study were sole proprietorships, 27.2% (n = 60) were partnerships and 21.7% (n = 47) were private companies. With regard to the type of industry, 24.1% (n = 53) of the participating SMEs were in the agri-processing industry, 23.5% (n = 52) were in the chemicals industry, 14.3% (n = 31) were in the wood, paper and leather industry, 13.7% (n = 30) operated within the metals industry, 13.3% (n = 30) were in the computer and electronics industry and 10.7% (n = 23) were in the clothing and textiles industry. Furthermore, 42.9% (n = 94) of SMEs were owned by white people, 35.6% (n = 78) by black people, 17.5% (n = 38) were owned by Indians or Asians and 4% (n = 9) were owned by people of mixed race. In terms of SME representation by region, 22.1% (n = 48) of the SMEs were drawn from northern Gauteng, 31.0% (68) were drawn from the south, 19.4% (43) were drawn from the east and 27.5% (n = 60) were drawn from the west.

Data analysis

After screening the returned questionnaires, the data collected from SMEs were captured on an Excel spreadsheet. Thereafter, the same data were analysed with the aid of the Statistical Package for Social Sciences (SPSS version 23.0) software to obtain the descriptive statistics, Cronbach’s alpha values and correlations. For testing the psychometric properties of the measurement scales and testing the hypotheses, the Analysis of Moment Structures (AMOS version 23.0) statistical software was used.

Ethical consideration

In administering the questionnaire, various ethical considerations that include the respondents’ right to confidentiality and anonymity, privacy or non-participation, informed consent, protection from harm and victimisation were followed. Respondents were not given any incentives for participating in the survey.

Research results

The results section focuses on the outcomes of the confirmatory factor analysis (CFA), hypothesis tests conducted through structural equation modelling (SEM) and the discussions. A CFA is a special form of factor analysis used to test whether the measures of a construct are consistent with the nature of that construct (Kline 2011). The SEM procedure is used to assess relationships between latent (unobservable) factors such as dependent and independent constructs (Bagozzi & Yi 2012).

Psychometric properties of measurement scales

The analysis of psychometric properties of the measurement scales was conducted through a CFA to ascertain the reliability, validity and model fit of the constructs. The results of the CFA analysis are presented in Table 1.
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As shown in Table 1, all five constructs under consideration in this study were reliable, since Cronbach’s alpha values were greater than the minimum threshold of 0.7 suggested by Nunnally (1978). Scale purification was conducted using item-total correlation values. As shown in in Table 1, all item-total correlation values were greater than the recommended minimum value of 0.3 (Field 2005), which further demonstrates that scale reliability was satisfactory in this study. Three types of validity were ascertained in this study. The first is face validity, which was ascertained through a review of the questionnaire by three academics whose research interests lie within supply chain management. Suggestions from these academics were considered and factored into the questionnaire. The second type of validity considered in the study is content validity, which was ascertained by pilot-testing the questionnaire using a conveniently selected sample of 30 SMEs. These SMEs were subsequently excluded from the final survey. Using the feedback obtained from the pilot study, the questionnaire was modified to make it clearer. The third validity determined in this study is construct validity, which was measured through its two variants, namely convergent and discriminant validity. Convergent validity was satisfactory, since factor loadings for all items within the measurement scales surpassed the 0.5 minimum threshold suggested by Hair et al. (2006). Convergent validity was also satisfactory, since average variance extracted (AVE) values for five of the constructs exceeded the minimum threshold of 0.4 suggested by Anderson and Gerbing (1988), with the exception of green manufacturing whose AVE score was below the required threshold of 0.4. However, the green purchasing factor was still retained in the study, since all of its factor loadings were above the recommended minimum value of 0.5 and the scale reliability was acceptable (Borsboom, Mellenbergh & Van Heerden 2004). To measure discriminant validity, correlations between the constructs were used. According to Fornell and Larker (1981), correlation values less than 0.85 depict that discriminant validity exists between the scales since the constructs do not overlap each other and are measuring different things. The results of the correlation analysis are shown in Table 2.
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As shown in Table 2, correlations between all constructs were positive, ranging between r = 0.112 and r = 0.737. This reveals that discriminant validity within the scales was satisfactory. In addition, these results show that constructs under consideration in this study are positively associated such that they fluctuate by either increasing or decreasing together. The strongest association was observed between environmental collaboration with suppliers and supply chain performance (r = 0.737). Overall, the results after testing indicate that all measurement scales eventually used in the study were both valid and reliable.

It has to be mentioned that one of the initial constructs (green design) was eliminated in the CFA. Although the green design construct initially had four scale items, two of them had item-total correlations below 0.3 and factor loadings below 0.5 and the Cronbach’s alpha value of that scale was 0.42, even after scale purification; hence the decision to purge the construct from the study.

Mean scores for all constructs (Table 1) in the measurement scale ranged between 3.02 and 3.81. The mean score values for green purchasing ([image: SAJEMS-21-1996-I1.jpg] = 3.24) and reverse logistics ([image: SAJEMS-21-1996-I1.jpg] = 3.13) depict that SMEs were currently considering implementing these activities. The mean score value for environmental collaboration with suppliers ([image: SAJEMS-21-1996-I1.jpg] = 3.81) demonstrates a relatively significant involvement in this activity by SMEs. For green manufacturing, the mean score was 3.02, showing that SMEs were currently considering implementing it. The mean score value for operational performance ([image: SAJEMS-21-1996-I1.jpg] = 3.02) illustrates that SMEs had to some degree managed to achieve the operational performance indicators measured in the scale. The mean score value ([image: SAJEMS-21-1996-I1.jpg] = 3.54) calculated for supply chain performance shows that SMEs had significantly achieved the supply chain performance indicators measured in the scale. Standard deviations for the scales ranged between 0.67 and 1.23. The fact that these values are low portrays that data points for all scales were clustered closely around their respective means, which reduces any uncertainties in the results of the study and makes them more authentic.

Model fit analysis

As recommended by Anderson and Gerbing (1988), model fit must be tested to determine how well both the CFA and SEM models fit the observed data. Schreiber et al. (2006) suggest that in order to meet the level of acceptability, the chi-square (CMIN/DF) value must be confined between 1 and 3. Further to that are values of the goodness of fit index (GFI), comparative fit index (CFI), incremental fit index (IFI), and Tucker-Lewis index (TLI), which should be equal to or greater than 0.90 in order to be acceptable (Bollen 1990; Hu & Bentler 1995). Moreover, in order to be accepted, the root mean square error of approximation (RMSEA) must be equal to or less than 0.08 (Browne & Cudeck 1993). The results for model fit analysis are presented in Table 3.
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The results of the model fit for both the CFA and the SEM (Table 3) show that all model fit indices were satisfactory. This confirms that there was acceptable fit between both models and the underlying data structures.

Testing the hypotheses

Hypotheses were tested using the SEM procedure technique. The results are reported in Table 4.
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An analysis of the results of the hypotheses tests (Table 4) indicates that the beta coefficients for all the hypotheses were statistically significant at a level of at least p < 0.01. Thus, all five hypotheses put forward in this study were accepted.

Discussion

The first hypothesis (H1) proposed that green purchasing exerts a positive influence on operational performance. This hypothesis was accepted because there was a positive and significant relationship (β = 0.654; p = 0.007; t = 2.445) between green purchasing and operational performance. This result implies that implementation of green purchasing by manufacturing SMEs predicts their operational performance. This result is supported by a previous study by Bjorklund (2010), which established that green purchasing contributes to waste and hazardous product reduction. This results in improved adherence to environmental regulations in terms of efficient operations and production processes. Dubey et al. (2013) add that implementation of green purchasing promotes the implementation of eco-friendly operational strategies, which again correlates with sound and safe operational outcomes. Furthermore, green purchasing has been found to be a key tool designed at improving operational performance through lowering production costs and sustaining the reduction of pollution (Green et al. 2012). In line with these results, manufacturing SMEs will be able to succeed in their operations when they adopt green purchasing strategies.

The second hypothesis (H2) proposed a positive relationship between reverse logistics and operational performance. This relationship was supported and accepted because a positive and significant relationship (β = 0.612; p = 0.008; t = 2.395) was observed between reverse logistics and operational performance. This result demonstrates that implementation of reverse logistics by manufacturing SMEs results in improved operational performance. This result has been echoed by El Korchi and Millet (2011), who found that reverse logistics results in competitive advantages through its role in enhancing operation capabilities. For instance, poor quality raw materials may be identified and returned to the supplier and exchanged for better quality ones, which results in better quality products. Moreover, systems and processes for facilitating tend to promote the effective utilisation of business resources in the production phase (Khor et al. 2016). This is because putting in place an effective chain of product returns enables the operations process to be leaner and facilitates better repair and recondition of defective goods (Yang, Hong & Modi 2011). This improves the performance of the operations process by enhancing the repurchase value of the returned goods. In this manner, implementation of reverse logistics activities by manufacturing SMEs enhances the operational performance of their value chain.

The third hypothesis (H3) proposed that there exists a positive relationship between environmental collaboration with suppliers and operational performance. This hypothesis was accepted, since the relationship between environmental collaboration with suppliers was positive and significant (β = 0.781; p = 0.000; t = 3.315). This result demonstrates that operational performance will improve when manufacturing SMEs collaborate with their suppliers and form long-lasting relationships. This result resonates with a study by Yang et al. (2013), which stressed that collaborative engagement between businesses and suppliers is important in improving operational performance. Yang et al. (2013) reiterate that collaborative efforts between businesses and suppliers aid their combined ability to share environmental risks and problem-solving expertise, which is vital in leveraging competitive advantage. Luo et al. (2014) further add that environmental collaboration efforts between businesses contribute to achieving operational performance objectives. Accordingly, environmental collaboration with suppliers in manufacturing SMEs contributes significantly to the attainment of their operational objectives.

The fourth hypothesis (H4) proposed that there is a positive relationship between green manufacturing and operational performance. This hypothesis was accepted, since there was a positive and significant relationship (β = 0.433; p = 0.000; t = 3.624) between the two constructs. This result implies that operational performance is likely to be higher in SMEs that have implemented green manufacturing. This result is synchronous with a study conducted by Dubey, Gunasekaran and Ali (2015), which concluded that the implementation of green manufacturing activities increases the efficiency of operations processes. This, in turn, enables businesses to improve their operational performance in terms of waste and pollution reduction as well as shorter life cycles of products. In another study by Lai and Wong (2012), environmentally driven production exerted a positive influence on operational performance in businesses. This was attributed to decreased expenditure realised through the implementation of lean production activities such as recycling, recuperation and the reuse of component parts and other materials critical in the provision of quality products. The results of the current study, therefore, showcase the adherence by manufacturing SMEs to their corporate social responsibility to the environment and their willingness to adopt green activities to reduce the negative effects of negligent manufacturing activities on the ecosystem (Paul, Bhole & Chaudhari 2014).

The fifth hypothesis (H5) proposed that there is a positive relationship between operational performance and supply chain performance. This hypothesis was accepted because a positive and significant relationship (β = 0.762; p = 0.005; t = 2.562) was observed between the two constructs. This result illustrates that higher operational performance by a manufacturing SME leads to superior performance of the supply chain in which that SME operates. The results of this study correlate with a study by Trkman et al. (2010), which concluded that proper operational performance ensures that the supply chain of a business is able to meet the demands and expectations of customers. Furthermore, Jakhar (2015) posits that business enterprises that can improve their operational performance are more likely able to minimise their operation costs and to boost the effectiveness of the whole supply chain. Thus, manufacturing SME supply chains are likely to improve significantly whenever SMEs can sustain their operational performance.

Limitations and suggestions for further research

The study is limited in that data were collected from SMEs based in Gauteng only. In line with this, future studies could be conducted in other provinces, which is likely to provide the results of the study within a broader context. The other limitation of the study pertains to the inclusion of SMEs from various industries without catering for the heterogeneity within these different industries. In view of this, future studies could be conducted in specific SME industries, such that the results thereof will have a more defined context. Another limitation is the restriction of the study to only four GSCM activities, since green design was eliminated in the CFA. This provides opportunities to conduct the study again and include green design and any other GSCM activities that were not included in this study as this will provide more holistic results. In the same vein, future studies could include other dimensions of organisational performance that were excluded in this study, such as environmental, social and economic performance. A mixed method approach could be adopted in future studies as it enables the capturing of both objective (quantitative) and subjective (qualitative) views of respondents to provide a more comprehensive set of results.

Conclusion and managerial implications

The aim of this study was to investigate the relationship between GSCM activities, operational performance and supply chain performance in manufacturing SMEs. All five hypotheses formulated in the study were accepted. The study confirms the view that implementation of GSCM activities, namely green purchasing, reverse logistics, environmental collaboration with suppliers and green manufacturing, positively contributes to operational performance in manufacturing SMEs. The study further concludes that operational performance in manufacturing SMEs in South Africa positively influences supply chain performance. In this manner, the study provides validation of similar research results from other environments to the South African manufacturing SME sector, where such a study had not been conducted before. The study therefore constitutes a reference source for future researchers on GSCM in similar environments.

To managers in manufacturing SMEs, implementation of GSCM activities is key to increasing both operational and supply chain performance. Likewise, the inability to implement GSCM activities in manufacturing SMEs could account for some of the challenges related to both operational and supply chain performance. When applying GSCM activities, more emphasis should be placed on collaborating with suppliers, which exerts a greater influence on operational performance than do green purchasing, reverse logistics and green manufacturing. To improve the implementation of GSCM activities in manufacturing SMEs, state of the art technology solutions should be put in place. Utilisation of such solutions may offer various paybacks such as data accuracy, easy integration with other tools and reduction in paperwork, which facilitates better sustainability. Reductions in packaging costs through the use of recyclable plastic materials in place of wood and paper-based materials could lead to the decline in carbon production, making these enterprises more environmentally friendly. The periodic maintenance of fleet vehicles as well as production equipment is likely to improve their cost-effectiveness through reductions in the use of energy (fuel and electricity) and emissions. The methodical management of returned goods through the repair of both damaged and unwanted products in order to restore them to their original form and then resending them to the market can lead to improved financial returns. It is further important that the concept of GSCM be sold to the entire workforce in order to increase awareness within the business. In this regard, regular training and development programmes aimed specifically at promoting environmental awareness should be implemented to enable all human resources to understand the roles they have to play. A budget should be set aside for implementing the GSCM programme, so that financial resources can be provided when needed.
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Appendix 1

Measurement scales used in the study

Green purchasing

Please indicate the extent to which you perceive that your business is implementing each of the following. (Five-point scale: 1 = not considering it; 2 = planning to consider it; 3 = considering it currently; 4 = initiating implementation; 5 = implementing successfully).


	GP1: Eco labelling of products

	GP2: Cooperation with suppliers for environmental objectives

	GP3: Environmental audit of suppliers’ internal management

	GP4: Suppliers’ ISO 14001 (environmental management) certification

	GP5: Second-tier supplier environmentally friendly practice evaluation

	GP6: Providing design specification to suppliers that include environmental requirements for purchased item



Reverse logistics

Please indicate the extent of reverse logistics implementation in your business

(Five-point scale: 1 = not considering it; 2 = planning to consider it; 3 = considering it currently; 4 = initiating implementation; 5 = implementing successfully).


	RL1: Accepting product returns from customers

	RL2: Recalling products with quality problems

	RL3: Returning products to suppliers

	RL5: Recycling scrap and used items

	RL6: Repairing, recondition and remanufacture component parts from returned, defective, or damaged products



Supplier environmental collaboration

Please indicate the extent to which your business engaged in the following activities with its suppliers: Five-point scale: 1 = not at all; 2 = a little bit; 3 = to some degree; 4 = relatively significant; 5 = significant).


	ECS1: Achieved environmental goals collectively

	ECS2: Developed a mutual understanding of responsibilities regarding environmental performance

	ECS3: Worked together to reduce environmental impact of our activities

	ECS4: Conducted joint planning to anticipate and resolve environmental-related problems

	ECS5: Made joint decisions about ways to reduce overall environmental impact of our products



Green manufacturing

Please indicate the extent of reverse logistics implementation in your business

(Five-point scale: 1 = not considering it; 2 = planning to consider it; 3 = considering it currently; 4 = initiating implementation; 5 = implementing successfully).


	GM1: Cross-functional cooperation for environmental improvements

	GM2: Total quality environmental management

	GM3: Environmental compliance and auditing programs

	GM4: ISO14000 series certification

	GM5: Environmental management systems exist



Operational performance

Please indicate the extent to which you perceive that your business has achieved each of the following during the past year. (Five-point scale: 1 = not at all; 2 = a little bit; 3 = to some degree; 4 = relatively significant; 5 = significant).


	OP1: Increase in the amount of goods delivered on time

	OP2: Decrease in inventory levels

	OP3: Decrease in scrap rate

	OP4: Increase in product quality

	OP5: Increase in product line

	OP6: Improved capacity utilisation



Supply chain performance

Please indicate the extent to which you perceive that your business has achieved each of the following during the past year. (Five-point scale: 1 = not at all; 2 = a little bit; 3 = to some degree; 4 = relatively significant; 5 = significant).


	SCP1: Ability to handle nonstandard orders

	SCP2: Ability to meet special customer specification requirements

	SCP3: Ability to produce products characterised by numerous features options, sizes and colors

	SCP4: Ability to rapidly adjust capacity so as to accelerate or decelerate production in response to changes in customer demand

	SCP5: Ability to rapidly introduce large numbers of product improvements variation

	SCP6: Ability to handle rapid introduction of new products

	SCP7: Fast customer response time

	SCP8: Characterised by a great amount of cross-over of the activities of our business and our trading partners

	SCP9: characterised by a high level of integration of information systems in our business

	SCP10: Short order-to-delivery cycle time
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TABLE 1: Psychometric properties of measurement scales

Research constructs  Item-total Factor a AVE X SD
or measures correlations  loadings

Green purchasing

GP1 054 0.56 - - - -
GP2 061 074 - 5 5 =
GP3 067 075 081 046 324 067
GP4 056 067 - - - -
GP5 0.52 058 - - - -
GP6 065 075 - - - -
Reverse logistics

RL1 057 0.64 - s s =
RL2 058 066 . - - -
RL3 051 059 . 2 2 -
RL4 067 078 080 042 343 071
RLS 0.55 0.50 o = = ®
RL6 0.60 057 - s s =
Environmental collaboration with suppliers

ECS1 067 071 - - - -
ECS2 0.64 0.70 072 046 381 106
ECS3 068 0.70 - - - -
ECS4 052 054 - - - -
ECS5 0.69 073 - - - -
Green manufacturing

GM1 0.57 0.53 - - - -
GM2 053 057 083 032 321 09
GM3 0.60 062 - s s -
GM4 053 0.60 . 2 2 -
GM5 050 054 - - - -
Operational performance

oP1 065 077 - - - -
oP2 0.60 0.69 - - - -
oP3 0.67 0.68 - - - -
opa 056 051 078 040 3.02 095
oPs 050 053 - 5 5 =
oP6 057 059 - - - -
Supply chain performance

scp1 057 061 . 2 2 -
scp2 062 066 2 2 2 g
scp3 0.60 058 = : : =
scpa 055 059 - s s =
scps 065 074 . - - -
scP6 069 076 086 044 354 123
scp7 059 0.64 2 2 2 g
scpg 062 068 = : : =
scP9 057 0.60 - s s -
SCP10 0.69 071 s - - -

a, Cronbach’s alpha; AVE, average variance extracted: X, Mean; SD, standard deviation.
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TABLE 3: Model fit statistics.

Model fit indices Acceptable fit CFA (Measurement SEM (Structural
indices model) model)

Chi-square or degree of  <3.00 2014 1732

freedom (d/f)

Goodness of fit index (GFI) ~ >0.90 0911 0.920
Comparative fit index (CFI) ~ >0.90 0.900 0.954
Incremental fit index (IFI) ~ >0.90 0.963 0.943
Tucker-Lewis index (TLI)  >0.90 0931 0972

Root mean square error of  <0.08 0072 0.066

approximation (RMSEA)

CFA, confirmatory factor analysis; SEM, structural equation modelling.
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TABLE 2: Correlations between constructs.

Constructs GP RL ECS GM  OP scp
Green purchasing (GP) 1.000 0.254% - & 5 5
Reverse logistics (RL) 0.286* 1.000 - - . =
Environmental collaboration 0.461* 0.503* 1.000 = = =
with suppliers (ECS)

Green manufacturing (GM)  0.433  0.178* 0.255* 1.000 . =
Operational 0.404* 0.323* 0.112* 0.368* 1.000 =
performance (OP)

Supply chain performance ~ 0.609* 0.552* 0.737* 0.500* 0.731* 1.000

(SCP)

* Correlation is significant at the 0.01 level (two-tailed).
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TABLE 4: Hypotheses tests results.

Proposed relationships Hypothesis Beta coefficient P t Decision
Green purchasing -> operational performance H, 0654 0.007 2445 Accepted
Reverse logistics > operational performance H, 0612 0.008 2392 Accepted
Environmental collaboration with suppliers = operational performance H, 0781 0.000 3315 Accepted
Green manufacturing - operational performance H, 0433 0.000 3624 Accepted
Operational performance - supply chain performance H 0.762 0.005 2.562 Accepted

* Significance level < 0.01.
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