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Effects of customer and cost drivers on green supply chain management 

practices and environmental performance

Abstract

Using an international survey, this study examines the drivers and consequences of 

green supply chain management (GSCM) practices. Building on the GSCM literature, 

we propose that cost and customer drivers influence internal and external green 

practices and enhance environmental performance. Based on a study of 246 

companies in multiple countries, the results indicate that both cost drivers and 

customer drivers significantly influence internal and external green practices, which 

in turn contribute to environmental performance. Moreover, the impacts of cost and 

customer drivers on internal and external green practices are influenced by firm size: 

the impacts of cost drivers are greater for large firms than for small firms, while those 

of customer drivers are lower for large firms than for small firms. Our findings have 

both theoretical and managerial implications for the GSCM literature and practice. 

Keywords: customer driver, cost driver, green supply chain management, high-

performance manufacturing

1. Introduction

The notion of green practices has become strategic important for many companies. 

Due to the increased concern about environmental sustainability, green practices are 

emphasized not only by governments but also by companies (Mitra and Datta, 2014). 

Globalization has also extended the scope of green practices. As firms rely more on 

their supply chain partners to obtain competitive advantage, green practices have been 

extended from single firms to the supply chain (Ghadimi et al., 2015; Zhu and Sarkis, 

2004). For example, a Hong Kong toy manufacturer went bankrupt because it was 

sued by its US customers for using toxic paints purchased from a supplier (Ang, 

2007). Accordingly, an increasing number of firms, especially large multinational 

corporations, are experiencing greater pressure from stakeholders to incorporate green 
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practices into operations and supply chain practices (Rueda et al., 2017; Wilhelm et 

al., 2016; Zhu et al., 2017). 

In line with this trend, many studies have been conducted to understand the 

antecedents and results of green practices in terms of companies’ economic and 

environmental performance (Sharma and Vredenburg, 1998; Subramanian and 

Gunasekaran, 2015; Walker et al., 2008). These studies address the concept of green 

supply chain management (GSCM), which is defined as the application of 

environmental management principles to the entire set of supply chain activities, 

including design, procurement, manufacturing, assembling, packaging, logistics, and 

distribution (Handfield et al., 1997). In a thorough literature review by Walker et al. 

(2008), internal and external drivers and barriers to GSCM practices are identified in 

prior studies. Although great progress has been made concerning the drivers of 

GSCM practices in recent years, several issues remain unresolved. First, there are few 

studies on the cost considerations driving GSCM practices; existing studies focus on 

outside pressures, such as the government and customers (Yu and Ramanathan, 2015). 

These few studies are case-based, and there is a need for further investigation of the 

impact of cost drivers conducted with a large sample. Second, very few studies have 

investigated the cost and customer motivations for GSCM implementation 

simultaneously. It would be interesting to understand how cost and customer drivers 

individually and simultaneously influence GSCM practices (Sarkis et al., 2011). 

Finally, extant studies focus on various drivers of GSCM practices with limited 

consideration of their contingent effects of firm characteristics. For example, there are 

debates on “whether SMEs are able to do good-enjoy high social and environmental 

performance – given their struggles to do well – to even survive given the high failure 

rate” (Arend, 2014). As such, a comparative study of large and small companies is 

needed to examine these firms’ differences in adopting GSCM practices. 

To fill the gap, this study builds a holistic model that includes cost and customer 

drivers, GSCM practices, and environmental performance. Using a large international 

survey of high-performance manufacturing, we test the individual and interactive 

effects of cost and customer drivers on internal and external GSCM practices. Then, 
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we test the impact of internal and external GSCM practices on environmental 

performance. Further, we test the moderating effect of firm size on the above 

relationships. 

2. Theoretical background and conceptual model

2.1 GSCM

There exist various definitions of GSCM (Ahi and Searcy, 2013) and, therefore, 

discussions of different components of GSCM in the literature. For example, Wang et 

al. (2014) conducted case research on five areas of GSCM: material, product design 

processes, supplier process improvement, supplier evaluation, and inbound logistics 

processes. Zhu and Sarkis (2006) focused on internal environmental management, 

green purchasing, cooperation with customers in terms of environmental 

requirements, investment recovery, and eco-design practices. In summary, different 

classifications of GSCM emerge in the literature based on different research purposes. 

In this study, we attempt to investigate the roles of cost and customer drivers of 

GSCM practices, which represent the internal and external considerations, 

respectively, that motivate GSCM. In accordance with Walker et al. (2008), firm 

boundaries are used to classify GSCM practices. Thus, in this paper, GSCM includes 

internal and external green practices. Internal green practices focus on the company-

wide green activities concerning mainly the eco-design of internal processes. External 

green practices focus primarily on green collaboration with suppliers.  

2.2 Customer and cost drivers of GSCM

To identify and classify GSCM drivers, a systematic literature review was conducted 

according to the method of Tranfield et al. (2003). By searching reputable journals in 

operations and sustainability using keywords, a list of related papers was identified. 

Using reputable journals in operations and sustainability enables quality assessment. 

Then, a content-based method was used to examine these research works and classify 

the drivers of GSCM (Gosling et al., 2017). Appendix A shows our selected recent 

studies concerning GSCM drivers.
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Different kinds of internal and external drivers of GSCM are discussed in the 

literature (Agi and Nishant, 2017; Somsuk and Laosirihongthong, 2017; Walker et al., 

2008). These drivers explain why companies should engage in GSCM practices to 

some extent. The most frequently emphasized external drivers are regulatory 

concerns, customers, competition, society, and suppliers (Lo and Shiah, 2016; 

Motohashi, 2015; Vanalle et al., 2017), which have been investigated in many 

descriptive and quantitative research (Lo and Shiah, 2016; London and Hart, 2004; 

Walker et al., 2008). In contrast, internal drivers have been less investigated in the 

existing GSCM literature. For example, several studies have focused on 

organizational-level internal drivers, such as company reputation, top management 

support, and strategic orientation (de Guimarães et al., 2018; Lo and Shiah, 2016; 

Tachizawa et al., 2015). A few papers have discussed other internal drivers, including 

employees’ commitment and operational focus in terms of cost reduction, waste 

reduction, and quality improvement (Dües et al., 2013; Mollenkopf et al., 2010; 

Motohashi, 2015). In these few studies, cost drivers are investigated only through 

descriptive cases, which is not consistent with the recent supply chain management 

literature, which focuses on the cost issue since managers have mastered the skills to 

reduce costs and know how to allocate resources to cost reduction. Although 

efficiency improvement is an ongoing activity for most firms, there is limited 

empirical evidence on the role of cost drivers in GSCM practices. It seems that 

efficiency considerations are generally neglected when companies combine supply 

chain management with green practices, which may be because the implementation of 

GSCM practices is usually required by stakeholders. It often costly to respond to these 

stakeholders’ requirements. Walker et al. (2014) explained that managers may not be 

willing to invest firm resources in green practices due to the short-term costs, even 

though long-term cost savings are expected from waste reduction and closed-loop 

systems.

From an operations perspective, we consider customer and cost drivers of GSCM 

practices in this study. Both internal and external GSCM practices may be driven by 

internal and external pressures. Cucchiella et al. (2012)’s GSCM typologies indicate 
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that companies may adopt different internal and external GSCM practices based on 

internal and external pressures. Furthermore, the impacts of customer and cost drivers 

may differ for firms of different sizes, which suggests that small companies may have 

a lower motivation to engage in green practices due to their limited resources (Bose 

and Pal, 2012; Lee and Klassen, 2008). Figure 1 shows the proposed model.

<<<<<<Insert Figure 1 about here>>>>>

3. Hypotheses development

3.1 Drivers of green practices

In the literature, customers are the most important factor leading to environmental 

management practices (Walker et al., 2008). From a supply chain perspective, 

manufacturers respond to customers’ green requirements by not only improving their 

internal processes but also collaborating with suppliers in green activities (Sarkis et 

al., 2011; Tachizawa et al., 2015; Zhu et al., 2012). Customers can motivate firms to 

adopt green practices by exerting pressure on the company (Jayaram and Avittathur, 

2015), as customers have the market power to facilitate the application of green 

practices. For example, to acquire orders from customers, manufacturers must behave 

according to the quality standards in environmental issues, e.g., ISO 14000. 

Customers can also drive green practices by educating their supply chain partners. 

Manufacturers may learn green practices from their customers and manage their own 

processes and collaborations with suppliers, a process called “supply chain contagion” 

in the supply chain literature (McFarland et al., 2008). It is conjectured that imitated 

behavior will also be popular, given the boom in supply chain management. This 

behavior is also consistent with the diffusion of innovation theory arguments in the 

GSCM literature (Sarkis et al., 2011). Customers are externally oriented drivers of the 

application of green supply chain practices.

The existing literature provides general empirical support for customers’ role in 

driving green practices. However, there are also mixed links between customer 

drivers and green practices. For example, Agan et al. (2013) supported the path from 
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customer drivers to green practices in design and environmental management 

systems; however, the path from customer drivers to recycling practices was not 

supported in their study. Additionally, Lin and Ho (2011) found a non-significant 

impact of customer pressure on green practice adoption in Chinese logistics 

companies. Thus, more sample tests are needed to determine the role of customer 

drivers. Following the general understanding of the role of customer drivers, we 

propose the following:

H1a: Customer drivers are positively related to external green practices.

H1b: Customer drivers are positively related to internal green practices.

Most of the literature shows that costs remain a dominant issue in implementing 

green practices (Abbasi and Nilsson, 2012). However, few studies discuss the role of 

cost drivers in GSCM (Walker et al., 2008). From the purchasing management 

perspective, it has been argued that environmentally friendly product purchasing 

would greatly increase the costs and reduce the competitiveness of the buying 

company (Min and Galle, 1997). Companies pursuing a green purchasing strategy 

may need to invest in employee training and environmental auditing. However, the 

literature also finds that great opportunities for cost savings exist when conducting 

green practices, such as waste separation and recycling from the beginning of the 

sourcing process (Min and Galle, 2001). Combing supply chain management and 

green practices provides a good opportunity to reduce costs and address 

environmental concerns simultaneously (Zhu et al., 2012). The overall cost savings 

along the supply chain may surpass the initial investment required to start an 

environmental program. The previous literature proposed that long-term and life-cycle 

analysis of costs will facilitate the successful running of an environmental program 

(Carter and Dresner, 2001). An analysis of green practices in the whole value chain 

redefines the role of cost reduction in environmental programs (Handfield et al., 

1997). If they bear in mind that costs of green practices can be mitigated, managers 

will be more likely to implement internal and external green practices. Case evidence 



ACCEPTED MANUSCRIPT

also shows that costs could be a driver of green practices, although there is less 

evidence on cost drivers than there is on customer drivers (Walker et al., 2008). From 

the supply chain perspective, we propose the following:

H2a: Cost drivers are positively related to external green practices.

H2b: Cost drivers are positively related to internal green practices.

3.2 Green practices and performance

Many studies have been conducted to investigate the impact of green practices on 

firm performance (e.g., Mitra and Datta, 2014; Tachizawa et al., 2015; Vanalle et al., 

2017; Zhu and Sarkis, 2004). In this study, we focused on environmental 

performance. From the environmental management perspective, environmental 

performance is a key indicator for evaluating the impacts of green practices on 

performance (Zhu et al., 2012). Environmental issues have also attracted great 

concern worldwide. There are many examples of the neglect of environmental 

performance when pursuing improvements in economic performance. Both internal 

and external green practices can improve environmental performance (Zhu et al., 

2013). Companies adopting internal green practices will reduce their potential 

environmental pollution by using safe materials, recycling disposable parts, or 

properly dealing with exhausted machinery. Companies can also reduce the potential 

harm to the environment by collaborating with suppliers in green practices.   

The literature shows inconsistent findings on the performance impacts of internal 

and external green practices. Most of the literature supports the positive impacts of 

green practices on environmental performance (Yang et al., 2013; Zhu and Sarkis, 

2004), but some green practices, such as green purchasing or eco-design, have 

negative or nonexistent performance impacts (Zhu et al., 2007, 2013). Most of these 

studies have been conducted in one country or one specific industry. Investigating 

these issues in multiple industries and multiple countries would increase the 

generalizability of the findings. Following the outcomes of the mainstream literature, 

we propose the following:
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H3: External green practices are positively related to environmental 

performance.

H4: Internal green practices are positively related to environmental 

performance.

3.3 Moderating effect of firm size

Customer drivers represent buying power in the supply chain context. According to 

resource dependence theory, power is formed through the interdependence between 

supply chain partners (Pfeffer and Salancik, 2007). Customers can exert their power 

by influencing focal firms’ behavior in GSCM (Carter and Rogers, 2008). As the 

focal firm increases in size, customers’ likelihood to exert their power decreases. 

Because of their buying power, customers can require focal firms to pursue 

sustainability, and thus, focal firms must conduct internal and external green practices 

to respond to customers’ needs. Compared with small firms, large focal firms will be 

less influenced by buyer power, as large firms have more power than small firms. 

Thus, focal firms’ dependence on customers will decrease as firms become larger. 

Thus, large firms are less likely to be influenced by customers when implementing 

green practices. 

H5a/b: The impact of customer drivers on internal/external green practices will 

be weaker for large firms than for small firms. 

Large firms have advantages in economies of scale (Moch and Morse, 1977). 

Compared with small firms, the average overhead cost per unit will be lower for large 

firms (Baumann-Pauly et al., 2013). On one hand, when investing in green practices, 

large firms could break even more quickly than small firms. It has been observed that 

environmental programs are considered a heavy economic burden for small firms 

(Leonidou et al., 2016; Tilley, 1999). On the other hand, the cost savings from green 

activities will be greater for large firms than for small firms. Thus, cost drivers will be 

more economically attractive for large firms than for small firms. Moreover, cost 

savings in green activities could include visible and invisible cost savings. Visible 
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cost savings could be found in lower reworking, the recycling of materials, or the 

reuse of machinery. Invisible cost savings can be found in the firm’s reputation as a 

green product provider, environmentally friendly social recognition, or the lower risk 

of punishment for misconduct. Large firms will be more sensitive to the risk of costs 

due to the decreased reputation for providing green products or punishment for 

misconduct in polluting the environment. It has been suggested that adopting a long-

term and life cycle analysis perspective on the costs of environmental program would 

lead to success (Carter and Dresner, 2001). Thus, we propose the following:

H6a/b: The impact of cost drivers on internal/external green practices will be 

stronger for large firms than for small firms.

4. Research methodology

4.1 Sampling and data collection

Data were collected as part of the research efforts for the fourth High Performance 

Manufacturing (HPM) Project, which was undertaken in 2012. The HPM project is a 

large-scale, multi-country, multi-industry research project conducted by a team of 

international researchers and designed to comprehensively assess a manufacturing 

plant’s operations and their impacts on plant performance with global competition 

since 1991 (Mishra and Shah, 2009; Naor et al., 2010). Rigorous translation-back-

translation is used in this standardized survey to ensure the equivalence and 

comparison of survey items across countries (Mullen, 1995). Data were collected 

from plants in three industries: machinery, electronics and transportation components, 

as defined at the four-digit SIC code level. There were twelve questionnaires in this 

survey, and each was completed by two respondents from the same area in one plant. 

For this study, we use the questionnaire for environmental affairs. The respondents for 

environmental affairs included environmental affairs managers and compliance 

managers, who were knowledgeable on the plant’s environmental operations. A 

central coordinator cleaned the data collected in the participating countries and 

distributed the final dataset to the leaders of this project in the participating countries. 

In the final dataset, the value for each item is the average value of the two responses 
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from one plant. The fourth-round data collection yielded a total useable set of 304 

responses from manufacturing plants located in 13 countries/regions. For the present 

study, we deleted the samples with missing values on environmental affairs or on 

employee numbers. We ultimately obtained a dataset with 246 responses. Table 1 

shows the profiles of the samples.

<<<<<<Insert Table 1 about here>>>>>

4.2 Measures

Customer drivers, cost drivers, external green practices, internal green practices and 

environmental performance were assessed using multiple items on a 5-point Likert-

type scale. The scales were adopted or adapted from previous studies and are listed in 

Table 2. Customer drivers were measured using four items adapted from Carter and 

Jennings (2004) to capture the external pressures firms face when adopting GSCM. 

Cost drivers, which indicate the internal reasons for firms to facilitate GSCM, were 

measured by four items adapted from (Carter and Dresner, 2001), Melnyk et al. 

(2003), and Holt and Ghobadian (2009). External green practices were measured by 

five items adapted from Handfield et al. (1997) and Zhu and Sarkis (2006). The 

measures of internal green practices were adapted from Zhu and Sarkis (2004). 

Industry was included as a control variable for environmental performance, since the 

industry structure may strongly affect environmental performance (Zhu et al., 2008a). 

We also included countries/regions to control the possible effects of economic 

differences on environmental performance. To further investigate the moderating 

effects of firm size, a group of small firms and a group of large firms are formed 

based on firm size, as measured by the number of employees. Firms with fewer than 

500 employees were classified as small firms, and those with more than 500 

employees were classified as large ones (Koufteros et al., 2007). Finally, we have a 

group of 148 small manufacturing firms and one with 98 large manufacturing firms.

<<<<<<Insert Table 2 about here>>>>>

4.3 Common method variance

Three remedies were applied in our study to reduce common method variance. First, 
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in the survey, we randomly arranged the measurement items in different sections of 

the questionnaire (Podsakoff et al., 2003). Second, the measurement items were 

assessed using questions in various formats to create a methodological separation of 

the independent and dependent variables (Craighead et al., 2011). Specifically, 

although all variables (except firm size and control variables) were measured on a 5-

point Likert scale, 1 and 5 actually indicated different meanings for different 

questions, and the questions were asked in different ways. Third, we obtained 

responses from two managers in the same plant for the same questions and used the 

averaged values, which also helped reduce common method bias. Then, statistically, 

we conducted Harman’s single-factor test (Podsakoff et al., 2003) and found that no 

single factor accounted for most of the covariance. In addition, there were no 

excessively high correlations, indicating that common method variance is not a 

serious concern (Pavlou et al., 2007).

5. Analyses and results

In this study, we used the partial least squares (PLS) approach to structural equation 

modeling (SEM). This technique, which has been widely used in business research in 

such areas as information systems, marketing, and operations management (Peng and 

Lai, 2012), has a strong capacity to handle complex models with relatively small 

sample sizes (Hair et al., 2013). To compare large and small firms, we had two groups 

with 148 and 98 firms, respectively. The relatively small sample size in each group 

validates the use of the PLS-SEM technique. Both the structural model and its 

measurement model can be assessed with the PLS-SEM technique. In this study, 

SmartPLS software (3.2.1 version) was used to assess the measurement and structural 

models (Ringle et al., 2015).

5.1 Measurement model

Cronbach’s alpha is used to assess the reliability of all the constructs, and the values 

for the whole dataset range from 0.806 to 0.938 (Table 3), which are all above the 

0.70 threshold value recommended by Nunnally and Bernstein (1994). The 
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Cronbach’s alpha values for all constructs in the sub-groups also satisfy this 

requirement, indicating that all the constructs are reliable. 

    Since most items in our model are adapted from previous studies, content 

validity is ensured. An international group of senior researchers also provided a 

contribution to ensure content validity. We employ the factor loadings, composite 

reliability, and average variance extracted (AVE) of all items to assess convergent 

validity. The factor loadings for the measures based on the whole dataset range from 

0.733 to 0.948 (Table 2), exceeding the 0.7 threshold value recommended by Fornell 

and Larcker (1981). The factor loadings for the measures in the sub-groups are all 

above 0.7, except for one item in each sub-group. The values of composite reliability 

for the whole dataset range from 0.872 to 0.955 (Table 3), which are all above the 

0.70 threshold value recommended by Nunnally and Bernstein (1994). The composite 

reliability values for all constructs in the sub-groups also satisfy this requirement. 

AVE is also assessed based on the suggestion from Fornell and Larcker (1981). The 

AVE values for the whole dataset range from 0.631 to 0.843, exceeding the 

recommended threshold value of 0.5. The AVE values of all constructs in the sub-

groups also satisfy this requirement. These three assessments indicate adequate 

convergent validity for all constructs. 

<<<<<<Insert Table 3 about here>>>>>

Further, we assessed the discriminant validity by comparing the square root of 

each construct’s AVE with its coefficients of correlation with other constructs. If the 

square root of a construct’s AVE is the largest when compared with its correlation 

coefficients with other constructs in this model, the construct has sufficient 

discriminant validity (Fornell and Larcker, 1981). Table 4 shows that all constructs in 

our model satisfy this requirement, indicating adequate discriminant validity. 

<<<<<<Insert Table 4 about here>>>>>

5.2 Structural model

The path loadings and R2 values were assessed in with a PLS path model (Peng and 
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Lai, 2012). The strength of the relationships between the independent and dependent 

variables can be assessed with path loadings. The R2 value, which shows the amount 

of variance explained by the independent variables, indicates the predictive power. 

The results of the structural model using the whole dataset are shown in Figure 2. The 

bootstrap estimates presented here are based on 5000 bootstrap samples, and this 

model explains 24.3% of the variance in environmental performance, 33.8% of the 

variance in external green practices, and 31.1% of the variance in internal green 

practices. We also use an absolute measure of model fit criterion, the standardized 

root mean square residual (SRMR), to measure the model’s goodness of fit (GoF) 

(Henseler et al., 2014). The results show that SRMR values for the whole dataset, the 

small firm group and the large firm group were 0.056, 0.060, and 0.079, respectively. 

These SRMR values are below the recommended threshold value of 0.08, indicating a 

satisfactory model fit. GoF values of the whole dataset, the small firm group and the 

large firm group were 0.4609, 0.4675, and 0.4795, respectively, indicating a 

satisfactory model fit (Wetzels et al., 2009).

    The results show that customer drivers have positive effects on external green 

practices (b=0.468, P<0.001) and internal green practices (b=0.410, P<0.001), 

indicating that higher customer drivers will facilitate a firm’s external and internal 

green practices. These findings provide support for H1a and H1b. Cost drivers also 

have positive effects on external green practices (b=0.221, P<0.01) and internal green 

practices (b=0.264, P<0.001), supporting H2a and H2b. The results also show that 

environmental performance is positively affected by external green practices 

(b=0.267, P<0.01) and internal green practices (b=0.248, P<0.05). Hence, H3 and H4 

are supported. Additionally, the results indicate that the differences across industries 

and the differences in environmental performance between developing and developed 

economies are insignificant. The electronics and transportation component industries 

have better environmental performance than the machinery industry.

We applied a non-parametric approach – PLS-based multi-group analysis (PLS-

MGA) – to investigate the moderating effects of firm size (Henseler et al., 2009). 

Figure 3 shows the bootstrap estimates of the structural model based on two sub-
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samples. The results of the comparison are shown in Table 5 and indicate that for the 

group of small firms, customer drivers have positive effects on external green 

practices (b=0.526, P<0.001) and internal green practices (b=0.482, P<0.001). Cost 

drivers also have positive effects on internal green practices (b=0.157, P<0.05), while 

the effect of cost drivers on external green practices is insignificant. These findings 

further support H1a, H1b and H2b. For the group of large firms, customer drivers 

have positive effects on external green practices (b=0.359, P<0.001) and internal 

green practices (b=0.301, P<0.01). Cost drivers also have positive effects on external 

green practices (b=0.357, P<0.001) and internal green practices (b=0.444, P<0.001). 

These findings provide support for H1a, H1b, H2a and H2b. Additionally, our results 

show that at the 10% level of probability of error, the effects of customer drivers on 

external green practices (△=0.167, P=0.058) and internal green practices (△=0.181, 

P=0.067) are significantly larger in the small firm group than in the large firm group, 

supporting H5a and H5b. At the 5% level, the effects of cost drivers on external green 

practices (△=0.218, P=0.036) and internal green practices (△=0.287, P=0.002) are 

significantly larger in the large firm group than in the small firm group. This result 

provides support for H6a and H6b.

<<<<<<Insert Figure 3 and Table 5 about here>>>>>

6. Discussion and implications 

Overall, this study verified the model linking cost drivers and customer drivers, 

GSCM, and environmental performance. The standardized path coefficients show that 

customer drivers play a more important role in enabling GSCM than cost drivers, 

which is consistent with the findings in existing literature that customer pressure is the 

major factor influencing companies’ green decisions (Kuei et al., 2015; Walker et al., 

2008; Zhang and Yang, 2016). We also confirmed the significant role of cost drivers 

of GSCM in the presence of customer pressure. This finding indicates that operational 

factors cannot be neglected in GSCM, consistent with the argument in the supply 

chain management literature (Govindan et al., 2014; Sarkis et al., 2011). This paper’s 

first contribution to the literature is the empirical validation of the role of internal and 
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external drivers of GSCM.

Our second contribution is that we introduce firm size as moderator of the 

proposed model. Our comparative analyses show that the effects of cost and customer 

drivers on GSCM practices are significantly different in small firms from in large 

firms, empirically extending the previous research suggesting that firm size matters in 

undertaking sustainable practices (Bourlakis et al., 2014; de Guimarães et al., 2018; 

Govindan et al., 2015; Zhu et al., 2008b). Consistent with our expectations, small and 

large firms differ concerning the effects of cost drivers on internal and external green 

practices. Cost drivers have a significantly lower impact on internal and external 

green practices in small firms than in large firms. Compared with small firms, the 

average overhead cost is lower for larger firms, and the cost savings from green 

practices are more significant for large firms (Baumann-Pauly et al., 2013). In 

addition, large firms might be more sensitive to the risk of hidden costs caused by the 

reputation damage as a result of polluting the environment. Interestingly, the impact 

of cost drivers on external green practices is not significant, which may be because 

large firms have more resources than small firms. Relative to small firms, large firms 

have more power to influence suppliers in supply chain collaboration because large 

firms account for a large portion of their suppliers’ product sales. It may not be easy 

for small firms to persuade their suppliers to participate in green practices, as 

suggested by the stakeholder theory in GSCM (De Brito et al., 2008). In addition, 

small firms cannot invest as many financial, physical, or human resources in external 

green collaboration as large firms can (Govindan et al., 2015; Lee and Klassen, 2008). 

Concerning the impact of customer drivers on internal and external green 

practices, it seems that there are stronger impacts in the small firm group. However, 

according to the cross-group comparisons, the difference is only marginally 

significant, which indicates that customer pressure is truly applicable for the green 

decisions of less powerful firms. However, large firms usually have a formalized 

structure, clearer strategic goals, and more resources, which may be quite useful in 

transforming green decisions into practices (Min and Galle, 2001). It is also 

interesting to find that the impact of external green practices is significant for the 



ACCEPTED MANUSCRIPT

large firm group and insignificant for the small firm group, which corroborates the 

findings that large and small firms facilitate external collaboration differently. 

The managerial implications of these findings on the roles of customer and cost 

drivers of GSCM are significant for companies. First, managers in charge of green 

activities should consider both internal and external factors when making GSCM 

decisions. By responding to internal and external pressures differently, manufacturers 

improve environmental performance when decisions are made based on the resources 

that they own and spend. Second, it is important that managers make decisions 

regarding GSCM practice implementation by investing first in either internal green 

practices or external green practices in order to respond internal and external 

stakeholders. Third, our findings could help managers understand the role of GSCM 

in improving environmental performance. The subsample analyses enrich our 

understanding of this topic and provide practical guidance for managers to follow.

7. Conclusions and future directions

This study shows that customer and cost drivers influence internal and external green 

practices and, ultimately, environmental performance. Cost drivers have proven to 

have a significantly lower impact on the internal and external green practices of small 

firms than on those of large firms. This difference is marginally significant, even 

though it seems that customer drivers have a stronger impact on the internal and 

external green practices of small firms than on those of large firms. These findings 

extend our understanding of the theories and practices discussed in the GSCM 

literature.

Although this study makes significant contributions to GSCM literature and has 

important practical implications for companies, it still has several limitations. First, 

the survey is an international survey that can be generalized. However, the nature of 

the study may also introduce confounding effects across countries. Future studies may 

test our model in single countries and identify the potential country-specific factors 

that may influence the results. Second, this study uses a cross-sectional design to 

investigate the relationship between drivers, GSCM, and environmental performance. 
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Although our model is based on the literature, a longitudinal experimental design may 

be useful in identifying the decision process related to green practices. It is interesting 

to separate the process and understand the different drivers of green decisions and 

green implementation. Finally, the findings will be more fruitful if more granular 

concepts of GSCM are explored. A specific area that needs further investigations is 

the impacts of drivers of GSCM classified according to social, environmental, and 

economic perspectives.
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Appendix A: Summary of the recent literature on the drivers of GSCM practices
References Drivers GSCM dimensions Contingent factors

Agi and Nishant 
(2017)

Non-market pressures
Market pressures
Voluntary proactive 
strategy

GSCM practices

de Guimarães et al. 
(2018)

Strategic drivers 
(entrepreneurial 
orientation, market 
orientation and
knowledge management 
orientation)

Cleaner production Activity sector
Company size

Govindan et al. 
(2015)

Twelve drivers 
(financial benefits, 
stakeholders, customers, 
competitors, etc.)

Green manufacturing

Kuei et al. (2015) Technological factors
Organizational factors
Environmental factors

Green practices

Lo and Shiah (2016) External drivers
Internal drivers

GSCM practices (green 
purchasing, green 
design & 
manufacturing, green 
logistics, internal 
management)

Environmental 
uncertainty (demand, 
competition, supply)

Tachizawa et al. 
(2015)

Internal drivers (top 
management)
External drivers 
(mimetic, coercive, 
normative)

Monitoring 
Collaboration

Vanalle et al. (2017) Institutional pressures Internal GSCM 
practices
External GSCM 
practices

Zeng et al. (2017) Institutional pressure Sustainable supply 
chain design

Institutional pressure

Zhang and Yang 
(2016)

Internal stakeholders
External stakeholders

Green practices

Zhu (2016) Institutional pressures
Support from industrial 
zones

Sustainable production 
practices
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Table 1: Firm profiles
Country Num. Percentage Industry Num. Percentage 

Brazil 15 6.1 Machine 83 33.7

Germany 23 9.3 Electrics 94 38.2

Spain 21 8.5 Transport equipment 69 28.0

Israel 10 4.1 Total 246 100.0

Finland & Sweden 24 9.8

Italy 26 10.6

Japan 19 7.7

Mainland China 23 9.3

South Korea 25 10.2

Taiwan 23 9.3

United Kingdom 13 5.3

Vietnam 24 9.8

Total 246 100.0

Table 2: Factor loadings of scale items for each group (CFA factor loadings)
Measurement

All

Loading

Small Large

Customer drivers

My plant’s involvement in environmental initiatives has been motivated by ( 1=No extent whatsoever, 5= Very 

great extent)

Programs that our customers have in place 0.871 0.886 0.849

Customers who seek environmentally responsible suppliers 0.920 0.918 0.921

Increased awareness of environmental issues among our customers 0.948 0.951 0.944

Customers who believe that environmental protection is important 0.932 0.937 0.921

Cost drivers

My plant’s involvement in environmental initiatives has been motivated by ( 1=No extent whatsoever, 5= Very 

great extent)

The belief that we could reduce costs and help the environment at the 

same time 
0.831 0.837 0.829

The desire to be more cost competitive 0.870 0.855 0.880

The need to reduce costs 0.886 0.878 0.895

The desire for cost savings 0.856 0.850 0.864

External green practices Please indicate the degree to which your plant is engaged in the following 

initiatives/practices: (1=No extent whatsoever, 5= Very great extent)

Encouraging suppliers to improve the environmental performance of 

their processes
0.875 0.893 0.811

Incorporating environmental considerations in evaluating and selecting 

suppliers 
0.795 0.819 0.696

Providing design specification to suppliers in line with environmental 

requirements (e.g., green purchasing, black list of raw materials)
0.770 0.740 0.802

Co-development with suppliers to reduce the environmental impact of 0.833 0.846 0.785
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the product (e.g., eco-design, green packaging, recyclability)  

Involvement of suppliers in the re-design of internal processes (e.g., 

remanufacturing, reduction of by-products) 
0.845 0.860 0.821

Internal green practices Please indicate the degree to which your plant is engaged in the following 

initiatives/practices: (1=No extent whatsoever, 5= Very great extent)

Reducing waste in internal processes (e.g., improving yield or 

efficiency)
0.829 0.864 0.769

Life-cycle analysis of the “cradle to grave” environmental impact of 

materials/products
0.813 0.807 0.798

Environmental improvements in the disposition of your organization’s 

scrap or excess material (re-use, recycling, etc.)
0.733 0.692 0.768

Environmental improvements in the disposition of your organization’s 

equipment
0.799 0.818 0.735

Environmental performance How does your plant compare to others in your global industry on (1=Much worse, 

5= Much better)

Raw materials consumption 0.841 0.839 0.834

Energy consumption 0.888 0.885 0.885

Water consumption 0.863 0.855 0.866

Emissions to water 0.818 0.822 0.808

Releases to water 0.749 0.720 0.800

Solid waste generation (e.g., landfill capacity consumed) 0.774 0.727 0.842

Table 3: Reliability and convergent validity
Group Variables Cronbach’s alpha C.R. AVE

Customer drivers 0.938 0.955 0.843

Cost drivers 0.891 0.920 0.742

External green practices 0.881 0.914 0.679

Internal green practices 0.806 0.872 0.631

All

N=246

Environmental 

performance
0.906 0.926 0.678

Customer drivers 0.942 0.958 0.852

Cost drivers 0.888 0.916 0.731

External green practices 0.889 0.919 0.694

Internal green practices 0.810 0.874 0.637

Small

N=148

Environmental 

performance
0.896 0.919 0.657

Customer drivers 0.931 0.950 0.827

Cost drivers 0.895 0.924 0.752

External green practices 0.843 0.888 0.615

Internal green practices 0.768 0.852 0.589

Large

N=98

Environmental 

performance
0.917 0.935 0.705
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Table 4: Correlation and discriminant validity
Group Variables 1 2 3 4 5

Customer drivers (1) 0.918

Cost drivers (2) 0.341 0.861

External green practices (3) 0.543 0.380 0.824

Internal green practices (4) 0.500 0.403 0.738 0.795

All

N=246

Environmental performance 

(5)
0.393 0.500 0.457 0.448 0.824

Customer drivers (1) 0.923

Cost drivers (2) 0.362 0.855

External green practices (3) 0.576 0.329 0.833

Internal green practices (4) 0.539 0.331 0.752 0.798

Small

N=148

Environmental performance 

(5)
0.487 0.461 0.429 0.458 0.810

Customer drivers (1) 0.910

Cost drivers (2) 0.284 0.867

External green practices (3) 0.460 0.459 0.784

Internal green practices (4) 0.427 0.530 0.654 0.768

Large

N=98

Environmental performance 

(5)
0.222 0.543 0.489 0.417 0.840
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Table 5: Statistical comparison of path coefficients between small and large enterprises
Small firms Large firms Small vs. large (PLS-MGA)

Path 

coefficient
SE

Path 

coefficient
SE

ABS 

(difference)
P-value

Customer drivers → External green practices 0.526*** 0.071 0.359*** 0.080 0.167+ 0.058

Customer drivers → Internal green practices 0.482*** 0.072 0.301** 0.098 0.181+ 0.067

Cost drivers → External green practices 0.138 0.087 0.357*** 0.085 0.218* 0.036

Cost drivers → Internal green practices 0.157* 0.067 0.444*** 0.073 0.287** 0.002

External green practices → Environmental performance 0.170 0.117 0.306* 0.135 0.136 0.782

Internal green practices → Environmental performance 0.318** 0.108 0.210+ 0.119 0.108 0.249

+ p<0.1; * p<0.05, ** p<0.01, *** p<0.001
Bold text signifies the significantly different path between two groups.
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Cost 
drivers 

Customer 
drivers

External green 
practices

Internal green 
practices

Environmental 
performance

Control variables:
Country type
Industry type

H1a

H1b

H2a

H2b

H3

H4

Firm size

H5, H6 H7

Figure 1: Conceptual model

R2=0.311

R2=0.338

R2=0.243
0.410*** 0.221**

0.248**

0.267**

0.264***

0.468***

Cost 
drivers

Customer
drivers  

External green 
practices

Internal green 
practices

Environmental 
performance

+, p<0.1; *, p<0.05; **, p<0.01; ***, p<0.001

Figure 2: Structural model with parameter estimates (whole dataset)
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R2=0.349/0.329

R2=0.258/0.296

0.482***/0.301*

*

0.138/0.357***

0.318**/0.210+

0.170/0.306*

0.157*/0.444***

0.526***/0.359**

*

Cost 
drivers

Customer
drivers

External green 
practices

Internal green 
practices

Environmental 
performance

R2=0.311/0.364

Small/large；+, p<0.1; *, p<0.05; **, p<0.01; ***, p<0.001

Figure 3: The moderating effects of firm size
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The effects of customer and cost drivers on green supply chain management (GSCM) 

practices have been investigated.

Internal and external green practices positively influence environmental performance.

The size of the firm moderates the relationships between customer/cost drivers and 

GSCM practices.

The proposed relationships are tested in an international survey.


