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Abstract
[bookmark: _GoBack]This work investigates the relationships between sustainable supply chain management practices – i.e. sustainable process management (SPM) and sustainable supply management (SSM) – and two important drivers: customer pressure and innovativeness. A theoretical model that combines stakeholder theory and resource based view is developed and tested by relying on a survey approach. PLS methodology is applied on data collected from a sample of 71 manufacturing companies. Customer pressure and innovativeness positively and significantly impact SPM. SPM then fully mediates the relationships between such drivers and SSM. Innovativeness negatively and significantly moderates the effect exerted by customer pressure on SPM.
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Introduction
Sustainability is becoming a key topic in companies’ strategic agendas (MIT, 2009). Even if this issue has been considered already in the past, its contribution has been typically limited to companies alone and thus on how companies should behave so to limit their non-economic impacts. Recent attention, however, has been focused on sustainable supply chains (Kleindorfer et al., 2005; Linton et al., 2007). In fact, the more companies rely on supply chain to manufacture and delivery, the more their sustainable performances are dependent on their supply network. A critical issue in particular regards the understanding of what drives the development of sustainable supply chain management (SSCM) practices (Carter and Jennings, 2004; Carter and Rogers, 2008; Paulraj, 2011; Vachon and Klassen, 2006). Different drivers have been addressed in current literature (see next paragraph for a detailed review). Here attention is devoted to two contextual variables which role is still neglected: customer pressure and firm innovativeness. In particular, this work investigates relationships between key SSCM practices – i.e. sustainable process management and sustainable supply management – and the two mentioned drivers. This study contributes to the literature at different levels.
First, a theoretical model linking customer pressure, innovativeness and SSCM practices is developed and tested by relying on a survey approach (Forza, 2002). This model applies two important theories that have been typically adopted to investigate the complex phenomenon of sustainability (Garriga and Melé, 2004): stakeholder theory and resource-based view (RBV). Stakeholder theory argues that the more dependent the firm is on the resources provided by a certain stakeholder (e.g., customers), the more that stakeholder can exercise power over the firm (Freeman, 1984; Mitchell et al., 1997). It is one of the most developed theory in the management literature, as well as one of the most common foundation upon which to examine sustainability issues (González‐Benito and González‐Benito, 2006; Sarkis et al., 2010). Differently, RBV helps to explain the variety characterizing companies’ behaviors and performance by arguing for an heterogeneous distribution of valuable, rare and inimitable resources and capabilities (Barney, 1991). It is recently applied to investigate the development path of sustainable supply chains and the value that resources such as commitment, relational capital and strategic orientation have in this regard (Gavronski et al., 2011; Hajmohammad et al., 2012; Paulraj, 2011). Combining both theories can then provide a more holistic view for addressing supply chain sustainability issues. Remarkably only few empirical studies have combined these complementary approaches (Ateş et al., 2011).
Second, the study investigates whether customers, as primary external stakeholders, significantly drive SSCM. The literature identifies several stakeholder groups that can motivate companies towards responsible practices, e.g., governments, community groups, media, top management and employees. Nevertheless, this study focuses on customers since the understanding of their role in the SSCM domain is not fully exploited. Ateş et al. (2011), for instance, suggest that customers requirements lead companies towards reactive and proactive investments necessary to reduce the negative externalities produced along the supply chain (Ateş et al., 2011). In contrast with this argument, some authors fail in identifying significant relationships between customers pressure and companies’ development of environmental leadership programs and supply chain oriented practices (Buysse and Verbeke, 2003; Zhu et al., 2007). This study provides further insights on the role that customer pressure has in driving sustainable process management and sustainable supply management.
Third, the study evaluates the role that innovativeness could play in fostering the development of SSCM. Besides other resources and capabilities (i.e., organizational commitment and supply management), innovativeness is frequently recalled within the environmental literature. Nevertheless, scarce empirical evidence has been provided clarifying its specific role. Christmann (2000) empirically shows that innovativeness can be considered as a complementary asset necessary to capture the economic benefits associated with environmental strategies and programs. Nevertheless, the paper neither provides insides on its driving role nor explicitly considers the supply chain perspective. More recently, Pagell and Wu (2009) suggest that sustainability champions used to re-conceptualize who they are in the supply chain, build strong supply chain participation and leverage on the skills and abilities of non-traditional chain members (e.g., NGOs) to innovate sustainably. The authors, however, do not establish causality between innovativeness and the development of SSCM. This work, differently, seeks to better understand the extent to which innovativeness is associated with SSCM practices, thus providing further insight on the tight relationship between innovation and supply chain sustainability (van Bommel, 2011).
Fourth, this research investigates how innovativeness impacts on the relationship between customer pressure and SSCM. It has been argued that companies’ resources (i.e., environmental commitment and green strategies) allow to mitigate the pressure arising from institutional stakeholders and media (Clemens and Douglas, 2006; Henriques and Sadorsky, 1999). The question is whether innovativeness affects the role customer pressure has in driving sustainable supply chain management practices. By providing an answer to this question and by addressing the previously stated issues, we could gain a better understanding of the relationships among customer pressure, innovativeness and SSCM practices. Shedding light on these relationships is critical for fostering the ability of existing supply chain systems to deliver further improvements in social and environmental standards (International Chamber Of Commerce, 2007; World Bank, 2003).

Background and hypothesis development
Drawing from literature on sustainability, here we describe the constructs of interest (i.e., customer pressure, innovativeness and SSCM practices) as well as a series of hypotheses linking these constructs.

The development path of sustainable supply chain management
The starting point for this work is the path-dependence model of Dierickx and Cool (1989) and its application to the context of sustainable supply chain management (Gavronski et al., 2011). This model suggests that companies develop a series of complex capabilities from their base of existing resources to form a path of capabilities development that is essential to build sustainable supply chains. RBV defines firm resources as the inputs to a process (e.g., capital equipment, skills of employees, finance, and so on). Differently, firm capabilities are defined as the capacity of a group of resources to perform some tasks or activities.
Although there’s still no consensus on its definition, sustainable supply chain management (SSCM) was recently proposed as “the strategic, transparent integration and achievement of an organization’s social, environmental and economic goals in the systematic coordination of key inter-organizational business processes for improving the long-term economic performance of the individual company and its supply chain” (Carter and Rogers, 2008, p. 368). Based on this definition, typically SSCM practices are divided in two groups according to whether they occur internally or outside the company: sustainable process management and sustainable supply management.
Sustainable supply management (SSM) refers to two complementary sets of programs implemented at the company level to assess and improve the environmental and social performance of a supply chain (Gavronski et al., 2011; Paulraj, 2011):
· Activities conducted to monitor and control the corporate social responsibility of suppliers (Nawrocka et al., 2009; Stigzelius and Mark-Herbert, 2009);
· Activities comprising a direct involvement of the focal firm with its suppliers to assess and improve environmental and social impacts of products and operations (e.g., life-cycle analysis, design for environment, design for recycling) (Lamming and Hampson, 1996; Seuring, 2004).
Sustainable process management (SPM) refers to a company’s institutionalization of internal environmental and social management practices (i.e., ISO 14001, OHSAS 18001) (Skaar and Fet, 2011; Zhu et al., 2007). By undertaking SPM, companies develop a set environmental and social capabilities, defined as the set of physical, financial, human technological and organizational resources coordinated by organizational routines and deployed inside a company to improve its environmental and social performance (Gavronski et al., 2011). The development of these capabilities enables also the development of SSM in different ways. First, ISO14001 requires to identify important environmental issues in the relationship with suppliers (MacDonald, 2005). Second, in line with the RBV’s path dependent logic proposed by Gavronski et al. (2011), companies adopting green process management will probably have mature environmental systems in place and will start looking at their current suppliers in search for opportunities to improve supply chain sustainability. Third, since the development of product stewardship and environmental collaboration is a learning and knowledge intensive process that requires substantial effort, it will be more likely adopted in companies with sophisticated management systems, such as those with an institutionalized sustainable process management (e.g., Christmann, 2000). Therefore, the first hypothesis we consider is as follows:
RH1. Sustainable process management is positively related to sustainable supply management.

The role of customer pressure in driving supply chain sustainability
Customer pressure (CP) can be defined as the request and requirements of end consumers and business customers on the firm to improve environmental and social performance (Ateş et al., 2011). 
Stakeholder theorists such as Clarkson (1995) distinguish between primary stakeholders - those without whose participation and support the organization cannot survive (e.g., customers, suppliers and regulators) - and secondary stakeholders - which affect and are affected by the organization but are not engaged in transactions with it and are not essential for its survival (e.g., media, non-governmental organization). In this work we argue that customers, as primarily stakeholders, might play an important role in driving the development of SSCM. 
Companies’ externalities can cause customers to increase their influence on organizations to reduce negative impacts and increase positive ones. Proportionally to their power as well as the legitimacy and the urgency of their claims (Mitchell et al., 1997), customers can be seen as an important driver of environmental and social management. Accordingly, literature frequently refers to the role that social and environmental aspects such as workplace safety, working conditions and bad emissions play in customers buying decision (e.g., Christmann, 2004). Literature finds that one of the most important reasons for continued use of expensive recycled materials and continued development of environmental plans and management systems was requirements from industrial customers (Cox et al., 1999; González‐Benito and González‐Benito, 2006). Deephouse and Heugens (2009) argue that growing customer awareness of social conduct does not stop with scrutiny of firm’s own manufacturing activities but extend to its social behavior and its indirect impacts on society (e.g., the ones generated by its supply chain). The changing behavior of customers towards being “green” captures the attention of the company and its managers and seems to encourage them towards proactive environmental strategies and its deployment along the supply chain (Ateş et al., 2011). Nevertheless, the literature also provide contrasting arguments. 
First, previous investigations find customer awareness of firm’s social efforts to be limited (Auger et al., 2003). With regards to sustainable process management, Buysse and Verbeke (2003) don’t find any significant relationship between customer pressure and environmental leadership programs. Although suggesting that it was customers that encouraged Chinese manufacturers to implement green supply chain management practices, Zhu et al. (2007) didn’t find significant evidence supporting their argument. Ehrgott et al. (2011) and Carter and Jennings (2004) further point out that the intensity of customer pressure can only marginally drive socially responsible supplier selection and monitoring. According to the authors, such practices are mainly driven by internal resources such as purchasing personnel’s commitment and supply management capabilities. 
Due to these contradictory findings in literature, the following hypotheses are tentatively put forth:
RH2a. Customer pressure is positively related to sustainable process management.
RH2b. Customer pressure is positively related to sustainable supply management
Furthermore, sustainable process management could mediate the relationship between customer pressure and sustainable supply management.
First, customers are more likely to be aware of the direct externalities produced by the company rather than of the indirect impacts produced by its supply chain. For instance, indirect impacts cannot be easily ascertained and responsibilities along the supply chain cannot be easily assigned. The reduced saliency of indirect environmental and social impacts can in turn lead towards a reduced customer pressure on the adoption of sustainable supply management (Bansal and Roth, 2000). Second, the mediated effect is also consistent with the RBV perspective. Gavronski et al. (2011) argue that green supply management practices such as monitoring and collaboration represent the last step in the development of sustainable supply chains. Without a proper level of capabilities on how to be “internally” sustainable, all efforts to push suppliers to be more compliant will not pay off. Therefore, customer pressure might not be so effective on sustainable supply management, since companies needs to build preliminary capabilities before to adopt that kind of practices. This line of reasoning is consistent with the scarce influenced exerted by customers on responsible purchasing practices (Carter and Jennings, 2004; Ehrgott et al., 2011). In conclusion, in the conceptual model presented in Figure 1, customer pressure impacts on SSM. However, this direct relationship is mediated by SPM.







Figure 1 – Theoretical Model

Hence, the following hypothesis is formulated:
RH2c. Sustainable process management mediates the relationship between customer pressure and sustainable supply management.

The role of innovativeness in driving sustainable supply chain management
Innovativeness refers to the organizational openness to new ideas (Hurley and Hult, 1998) and to the capability to continuously transform new ideas into new products, processes and systems (Lawson and Samson, 2001). Innovativeness can be built upon the company’s future orientation (Ruff, 2006) and learning orientation (Sinkula et al., 1997).
Future orientation, also indicated as corporate foresight, refers to the research activities undertaken by companies to analyze long-term prospects in business environment, markets and new technologies, and their implications for strategies and innovation (Ruff, 2006). The development of foresight methods (i.e., multi-scenario analysis, innovation ideas, etc.) and of open dialogs with internal and external stakeholders can provide a comprehensive insight into the future development of the environment, which in turn induces ideas for new products and processes and allows to assess their commercial and technological viability (Rohrbeck and Gemünden, 2011) .
Learning orientation is defined as the set of organizational values that influence the propensity of the firm to create and use knowledge (Sinkula et al., 1997). It relates to an organization’s commitment to learn and to create a shared vision, and memory. Commitment to learn represents the degree to which firm’s members value and promote learning for the long-term benefit of the system. Shared vision refers to the organization-wide focus on learning: without a shared vision, even if members of an organization are motivated to learn, it is difficult to know what to learn, thus members’ attention become too dispersed (Verona 1999). Memory then refers to the collective beliefs or behavioral routines related to the spread of learning among different units within an organization (Moorman and Miner, 1998). Organizations characterized by strong learning orientation have been shown to be champions in innovation: they are more likely to have state-of-art technologies, a widespread understanding of goals and higher stocks of knowledge (Calantone et al., 2002).
RBV literature argues that innovativeness is a complementary asset that is required to capture the economic benefits associated with environmental management practices (Christmann, 2000). Further, recent studies suggest that it can play a role in drive the development of sustainable supply chains (Pagell and Wu, 2009; van Bommel, 2011).
Companies equipped with superior innovation resources not just initiate changes in their strategic policies before they are demanded for, but preliminarily improve their confidence about possible effects of their strategies by having higher stocks of knowledge and stronger coordination mechanisms (Calantone et al., 2002). Innovative companies building mechanisms and routines that allow internal and external stakeholders (e.g., employees, functional managers and suppliers) to have input in strategic processes could also be able to generate useful information over their strategy and, specifically, over their sustainability plans (Pagell and Wu, 2009). Therefore, it can be expected that innovative companies, by relying on larger amounts of technological, organizational and relational resources, may be facilitated in the adoption of SPM.
RH3a. Innovativeness is positively related to sustainable process management
Innovativeness finds its origin in culture-based resources (i.e., future and learning orientation) and thus has an effect on the way purchasing personnel within the organization acquires, interprets, distributes and memorizes information and knowledge (Hult, 1998). Innovative companies use to involve multiple members of an organization and external actors (e.g., suppliers), building stronger commitment and generating opportunities for reciprocal understanding (Hult and Ketchen, 2003). Therefore, innovativeness facilitates to create an environment wherein chain success and the well being of suppliers is more valued. Moreover, it can drive the development of stronger capabilities to manage inter-organizational activities: companies with a learning orientation have the capacity to access, understand and, if necessary, acquire external knowledge from supply chain partners (p. 381, Beske, 2012). Bowen et al. (2001) point out that companies are more likely to undertake green supply processes when a more strategic approach to supply management is in place and when the organization has developed (i) shared-vision on how priorities should be balanced, (ii) appropriate levels of industrial knowledge, and (iii) high dependency relationships with suppliers. As discussed above, such resources are highly available in innovative firms. 
RH3b. Innovativeness is positively related to sustainable supply management.
Given hypotheses RH3a and RH3b, the question becomes to what extent innovativeness contributes to SSM directly. In fact, the link between innovativeness and SSM can be the result of the increase in SPM that is sparked by innovativeness.
RH3c. Sustainable process management mediates the relationship between innovativeness and sustainable supply management.
Last but not least, the question whether innovativeness influences the relationship between customer pressure and sustainable supply chain management is addressed. According to the research hypotheses RH2c and RH3c, here we limit the investigation to the relationship involving sustainable process management, since the relationships involving sustainable supply management could be fully mediated by this construct.
Clemens and Douglas (2006) pointed out that the presence of superior firm resources (i.e., ability to develop sound environmental strategies) helps companies in deal with coercive forces (i.e., from government) and produce a negative moderation effect on their direct impact on green voluntary practices. Henriques and Sadorsky (1999) showed that managerial perceptions of media's and regulators’ importance are lower when the environmental commitment and the strategic attitude of organizations are higher. In the same vein, since innovativeness enacts customer orientation and strategic approaches, a negative moderation effect played by innovativeness on the relationship between customer pressure and sustainable process management is expected. Innovative companies, in fact, are more likely to anticipate customer requirements by having some influence over the process by which the customer set its expectation. Such firms might have the capacity to capture weak signals from the market and build proactive sustainability strategies that cascade down into the adoption of SSCM practices before customers’ requirements become salient.
RH3d. For highly innovative firms, customer pressure is less positively related to sustainable process management.

Methodology
Data collection
Data were collected following a survey approach (Forza, 2002). First, we obtained an original sample of 500 manufacturing firms randomly selected from the Aida database (i.e., database containing information of over 700,000 companies operating in Italy, www.aida.bvdep.com). Attention was focused on manufacturing sectors. Supply chains within these industries directly and indirectly relate to economic wealth creation as well as are responsible for impacts on the natural and human environment along all stages of the products’ life cycle (Brickman and Ungerman, 2008; Warren et al., 2001). We made a stratified random sampling according to the expected proportion of manufacturing companies by industry provided by the Italian statistics agency (ISTAT). To minimize key-informant bias, companies were contacted by phone calls in order to identify a reference person (i.e., purchasing manager) and to describe the research (Dillman, 2007). If the respondent agrees, an electronic version of the questionnaire is provided and, where appropriate, a reminder is sent after a few weeks. A total of 71 companies provided useful and complete information for this research. The effective response rate is 14%, which, although low, was considered sufficient for studying the research hypotheses (Hair et al., 1998). Moreover, given that senior executives are inundated with multiple requests to participate in surveys, this response rate is higher than many recent studies within the field of supply chain management (Paulraj, 2011).  Different industrial sectors from the manufacturing industry are considered, mainly from the manufacturing of machinery and equipment (table 1). Small, medium and large are equally represented in the sample.

Table 1 – Descriptive statistics in terms of (a) size and (b) industrial sector (ISIC codes)

	(a)
	 
	 
	
	(b)
	 
	 

	Size*
	N
	%
	
	ISIC
	N
	%

	Small
	20
	28,17%
	
	20
	2
	2,82%

	Medium
	24
	33,80%
	
	22
	4
	5,63%

	Large
	27
	38,03%
	
	25
	3
	4,23%

	Total
	71
	100
	
	26
	2
	2,82%

	
	
	
	
	27
	19
	26,76%

	
	
	
	
	28
	32
	45,07%

	
	
	
	
	29
	7
	9,86%

	
	
	
	
	30
	2
	2,82%

	
	
	
	
	Total
	71
	100

	
	
	
	
	
	
	

	

	* Size: Small: less than 250 employees, Medium: 251-500 employees, Large: over 501 employees.


	** ISIC codes. ISIC 20: Manufacture of chemicals and chemical products; ISIC 22:  Manufacture of Rubber and Plastics products; ISIC 25: Manufacture of fabricated metal products, except machinery and equipment; ISIC 26: Manufacture of computers and electronic and optical products; electro-medical equipment, metering equipment and watches; ISIC 27: Manufacture electrical equipment and non-domestic electric appliances; ISIC 28: Manufacture of machinery and equipment not elsewhere classified; ISIC 29: Manufacture of motor vehicles, trailers and semi-trailers; ISIC 30: Manufacture of other means of transport



We examined non-response bias in two ways. First, a comparison of number of employees across respondents and a randomly selected set of non-respondents from the overall sample frame revealed no significant differences. Second, respondents were divided in two groups considering their responsiveness in providing data. A comparison of all the variables addressed in this study across early (i.e., the 14 most responsive companies) and late respondents (i.e., the 14 less responsive companies) show that these groups were not significantly different from each other (p < 0.05).
Further, the study was tested for common method bias, which could pose problems for survey research that relies on self-reported data. One important concern in such cases is that common bias may artificially inflate observed relationships between variables. To minimize common method variance, the dependent variables were placed after the independent variables in the survey instrument; which helps to diminish, if not avoid, the effect of consistency artifacts (Podsakoff et al., 2003). A Harman’s single factor test was also conducted (Harman, 1976). If common method variance exists, a single factor would emerge from a factor analysis of all questionnaire measurement items, or one general factor that accounted for the most of the variance would result. The exploratory factor analysis revealed 3 factors with eigenvalues greater than 1 that accounted for the 76.83% of the total variance. This result suggested that common method variance was not a serious problem in this study.
Survey questionnaires and measures
The survey instrument used for this research has been built accordingly to operations management literature (Ateş et al., 2011; Gavronski et al., 2011; Hult and Ketchen, 2003; Paulraj, 2011) and innovation management literature (Calantone et al., 2002; von der Gracht et al., 2010). The questionnaire included multiple items for each of the employed constructs (please, table A1 in appendix showing scales and references). Scales were derived from literature. They were marginally modified to accommodate environmental and social aspects and to minimize the number of items belonging to each scale.
To gain deeper insights into the domain of the research model and to conduct a field assessment of the questionnaire we followed a case based approach. Ten case studies were chosen as a convenient sample of medium-sized manufacturing companies able to provide a complete range of perspective (e.g., they all operate in a different manufacturing sectors). Interviews were conducted using a structured protocol consisting of a set of questions. Each interview started with a brief introduction of the study. Then, the respondents (purchasing manager, sustainability managers and R&D managers) were asked to fill out the instrument in the presence of the researchers and were asked to follow a “think aloud” method (Benbunan-Fich, 2001). The method prescribes that when the respondents undertake a task (filling out the questionnaire), they should put into words any issues or ambiguities providing insight to the problematic area. This procedure was interactively repeated in the other firms. The manager of the last firm recommended no changes, thus indicating that the model and the questionnaire had reached a steady state. Table A1 in appendix provides an overview of the questions employed by the instrument and the reference from which measures were derived. Measures are discussed below.
Sustainable supply management. SSM mainly comprises a set of operating practices that aim at evaluating suppliers’ environmental and social performance, build up suppliers’ sustainability capabilities and involve them into the development of more sustainable products and operations. Thus, our four item scale measures the effort spent in (i) pushing suppliers towards the adoption of social and environmental certifications, (ii) auditing suppliers’ sustainability performance, (iii) collaborating with them in the development of life cycle analysis (LCA, Design for Environment) or process-reengineering, (iv) working with them to prevent or solve environmental and social issues. Similar metrics are proposed and validated by literature (Gavronski et al., 2011; Paulraj, 2011).
Sustainable process management. The extent of social and environmental practices within the company is assessed by a two-item scale which captures the extent to which effort is put in (i) developing environmental management systems (ISO 14001), (ii) adopting social responsibility standards (OHSAS 18001). Similar metrics are proposed and validated by literature (Gavronski et al., 2011).
Customer pressure. It has been measured by a three-item scale, which captures the extent to which customers (i) prefer to purchase from responsible companies, (ii) require detailed information about sustainability performance and (iii) set specific environmental and social requirements. Similar metrics are proposed and validated by literature (Ateş et al., 2011).
Innovativeness. It can be measured in terms of output capability (i.e., innovativeness) or input resources (i.e., future and learning orientation). Innovativeness (IN) is measured by three items that capture the rate of innovations’ adoption and the willingness to change of an organization (Calantone et al., 2002). Future orientation, or corporate foresight, is measured by four items that capture the dominant paradigm behind the company foresight, the foresight process its-self, the role of outsiders in this process and the actual output of the foresight activities (von der Gracht et al., 2010). Finally, according to literature (e.g., Calantone et al., 2002), we captured firm learning orientation by including in the survey questions regarding its three main components: commitment lo learning (CL), shared vision (SV) and organizational memory (OM). Each of these is measured by a three–items scale (see appendix A1). We decided to employ innovativeness in the testing of our hypothesis. First, this variable allows for a more holistic representation of companies’ innovation resources. Second, because of our small sample size, we were unable to propose a valid and reliable formative construct using all the dimensions here discussed. However, correlation analysis shows that innovativeness, future orientation and learning orientation are strongly inter-related (see table A2 in appendix).
Control variables: this work controls for company size, measured by the number of employees. There is evidence suggesting that large firms are more exposed to customer pressure and rely more on green supply management practices (Zhu et al., 2008). However, recent literature suggests that even small companies perceive substantial pressure from external stakeholders and use to undertake corporate social responsibility initiatives along their supply chains (Ciliberti et al., 2008). Moreover, Sharma and Henriques (2005) note that “small firms can potentially create competitive niches via disruptive innovations in more sustainable product designs or business models” (p.175). This variable was operationalized using ordinal scales. Therefore, it was included as a dummy variable with firms having ≤ 500 employees coded as 0 and firms having ≥ 500 employees coded as 1 (Paulraj, 2011).

Data analysis and results
To test our model we relied on partial least squares (PLS) (see Chin, 1998 for a complete description). We performed PLS algorithms as implemented in the SmartPLS 2.0 software (Ringle et al., 2005). PLS is most appropriate when sample sizes are small, when assumptions of multivariate normality and interval scaled data cannot be made, and when the researcher is primarily concerned with prediction of the dependent variable. PLS is a relatively new method within operations management literature, nevertheless it has been used by a growing number of researchers from a variety of disciplines (e.g., Ateş et al., 2011; Barclay, 1991; Hulland, 1999). While it is possible to test our proposition using a standard procedure (e.g., by means of explanatory factor analysis and OLS regressions), this can be viewed as not totally appropriate given that the model proposed in figure 1 involves independent equations that need to be estimated simultaneously. Consequently, to obtain unbiased and consistent estimates, our model must be analyzed using a multivariate estimation technique such as two-stage least squares (Pindyck and Rubinfeld, 1981) or PLS. While both techniques will provide acceptable parameter estimates, the first requires the use of single measures for all dependent variables. In contrast, PLS permits multiple measures of both dependent and independent variables. Then, our sample size does not allow using a structural equation model based on the covariance matrix. For all these reasons, a partial least squares analysis was adopted to test our research model.
In our case, the general rule of thumb regarding an appropriate sample size when using PLS is to multiply by ten the greater number of paths leading to a dependent variable (Peng and Lai, 2012). In this study the highest number of path leading to a dependent variable is four (i.e., sustainable supply management) meaning that a minimum sample size of 40 cases would be necessary. In order to further assure that our sample size is adequate for the analysis we used the G*Power 3 software (Faul et al., 2007) to conduct a power analysis, as proposed by Cohen (1988) for the F-test, pertaining to R2 for the endogenous constructs. Assuming a medium effect size (f2 = 0.25) for four predictors, a significant level of 0.05 and a desired power of 0.80, our analysis would require a sample of 53.
According to the literature (Hulland, 1999; Peng and Lai, 2012), three general sets of methodological considerations are relevant to the application of PLS in our research: assessing the reliability and validity of measures, determining the appropriate nature of the relationships between measure and constructs, and determining model adequacy. Consistently, we present our result in two stages. In the first stage, we ensured that the measures used as operationalization of the underlying constructs are both reliable and valid. Once convinced of the adequacy of the measurement model, we can then proceed to test our model and to interpret the resulting coefficients.
Measurement model
Many criteria were considered to guarantee the reliability and validity of our measures. First, items reliability in our case is testified by measures’ loading with their respective construct always close or greater than 0.7 (see table 2). Second, convergent validity was assessed by considering Cronbach’s alpha and composite reliability (see table 2). Both measures of convergent validity are much higher than suggested minimum (Nunnally et al., 1967). Further, the Average Variance Extracted (AVE) of constructs is always higher than the recommended minimum of 0.5 for convergent validity (Fornell and Larcker, 1981) (see table 2). Then, concerning to discriminant validity (Hulland, 1999), table 3 shows that the correlations among the different constructs in the lower left off-diagonal of the matrix are lower than the square roots of the average variance extracted values calculated for each of the constructs along the diagonal (i.e., diagonals elements). This testifies the discriminant validity of our measures.











Table 2. Summary of measurement scales
	Items
	Items 
loading
	Composite reliability
	Alpha 
	AVE

	
	
	
	
	

	Sustainable supply management
	
	0.95
	0.93
	0.83

	SSM1
	0.89
	
	
	

	SSM2
	0.91
	
	
	

	SSM3
	0.93
	
	
	

	SSM4
	0.93
	
	
	

	Sustainable process management
	
	0.91
	0.80
	0.83

	SPM1
	0.92
	
	
	

	SPM2
	0.90
	
	
	

	Customer pressure
	
	0.90
	0.85
	0.76

	CP1
	0.82
	
	
	

	CP2
	0.92
	
	
	

	CP3
	0.87
	
	
	

	Innovativeness
	
	0.92
	0.88
	0.79

	IN1
	0.96
	
	
	

	IN2
	0.94
	
	
	

	IN3
	0.76
	
	
	

	
	
	
	
	




Table 3. Constructs validity
	
	R2
	SSM
	SPM
	CP
	IN

	Sustainable supply management
	53.9%
	0.91
	
	
	

	Sustainable process management
	28.9%
	0.71
	0.91
	
	

	Customer pressure
	-
	0.45
	0.44
	0.87
	

	Innovativeness
	-
	0.42
	0.39
	0.45
	0.89

	Note: the square root of the AVE is reported on the diagonal. The latent construct correlations are reported off-diagonals




Structural model
The PLS structural model was assessed by examining the path coefficients (similar to the standardize beta weights in regression analysis) and their statistical significance. For studying moderation effects, we included in the model interactions factors and we examined their path coefficients (Henseler and Fassott, 2010). Then, bootstrapping was used to test the statistical significance of model paths. This procedure entails generating 500 sub-samples of cases randomly selected, with replacement, from the original data.
The model explained 53.9% of the variance in sustainable supply management and 28.9% of the variance in sustainable process management (table 3). The Goodness of Fit was then calculated following Tenenhaus et al. (2005). For our model, this fit is 0.58, which is above the large effect size cut-off value of 0.36 (Fornell and Larcker, 1981).
Different models were also tested to verify whether alternative causalities among variables could increase the explained variance for exogenous factors. The analysis showed that our model represent the best solution.
Results for tests of the propositions are shown in table 4.	







Table 4. PLS structural model results
	
	Direct and Indirect effects
	Direct, indirect and moderated effects

	Paths
	Standardized coefficient
	t-value
	Standardized coefficient
	t-value
	

	
	
	
	
	
	

	SPM    SSM
	0.594
	6.99***
	0.594
	6.90***
	

	CP    SPM
	0.336
	2.98***
	0.378
	3.32***
	

	CP    SSM
	0.126
	1.01
	0.126
	1.01
	

	IN    SPM
	0.238
	2.14**
	0.190
	1.85*
	

	IN    SSM
	0.097
	0.81
	0.097
	0.80
	

	
	
	
	
	
	

	IN*CP    SPM
	-
	-
	-0.222
	1.74*
	

	Variance explained in SPM
	53.9%
	53.9%

	Variance explained in SSM
	24.2%
	28.9%

	Effect size of the moderating variable on SPM
	
	
	0.066+

	*p-value < .10; **p-value  < .05; *** p-value < 0.01 with d.f. > 60

	+ the effect size is calculated using the equation f2 = (R2included - R2excluded )/(1- R2included )



First, the impact of sustainable process management on sustainable supply management is positive and strongly significant, supporting RH1. It is noteworthy that when estimating the model, the direct paths from customer pressure and innovativeness to sustainable supply management were not significant, providing no evidence to support RH2b and RH3b.
Customer pressure was significantly linked to sustainable process management providing support for RH2a. In order to test the possible mediating effect, we adopted the procedure proposed by Baron and Kenny (1986). First, an assessment of the path between customer pressure and the mediating variable (SPM) is needed: the path is positive and significant (p < .01). The second step is to assess the direct path from customer pressure to SSM when SPM is not included in the model: the path is positive and significant too. The result in table 4 indicates that the path between customer pressure and sustainable supply management in the full model (with all the paths) is not significant: when combined with the result of the first two steps, it can be concluded that we are facing a full-mediated effect. A Sobel test was also conducted to confirm this mediating effect (Holcomb et al., 2009). The test was significant corroborating the mediating effect ad providing support for RH2c.
A similar procedure was applied to innovativeness. When the direct path between innovativeness and sustainable supply management was assessed without including SPM in the model, it was positive and significant (p < .05). The fact that the direct path becomes non-significant with the introduction of SPM in the model indicates a mediating effect. The Sobel test was marginally significant (p < .10), supporting RH3c albeit in a weak way.
It is also noteworthy that RH3d is supported: innovativeness significantly and negatively moderates the effect exerted by customer pressure. The effect, however, is weak and the moderating variable produces a small effect size (table 4).
Table 5 provides a synthetic overview of the research hypotheses.







Table 5. Research hypotheses
	Research hypothesis
	Description
	Result

	RH1
	Sustainable process management – sustainable supply management
	Supported

	RH2a
	Customer pressure – sustainable process management
	Supported

	RH2b
	Customer pressure – sustainable supply management
	Not supported

	RH2c
	Mediation effect of SPM on CP-SSM
	Supported

	RH3a
	Innovativeness – sustainable process management
	Supported

	RH3b
	Innovativeness – sustainable supply management
	Not supported

	RH3c
	Mediation effect of SPM on IN-SSM
	Supported

	RH3d
	Moderation effect of IN on CP-SPM
	Supported



Discussion
Our findings are aligned with the path development concept advanced by RBV (Dierickx and Cool, 1989). This study provides sufficient empirical evidence to support recent literature arguing that intra-organizational environmental practices have a direct and positive impact on inter-organizational environmental practices (Shi et al., 2012). It is important to recognize that sustainable process management can lead towards sustainable supply management in many different ways. First, environmental and social standards (i.e., ISO 14001, SA8000) require relevant environmental and social aspects to be identified. Therefore, once all internal aspects are covered, managers will start looking for suppliers that can improve a company’s sustainability performance. Second, because environmental collaboration with suppliers is a learning and knowledge intensive process requiring substantial effort and investment, it is more appropriate only in companies that have reached advanced stages of environmental management. When green process management in a plant is high, the effectiveness of its environmental supply management can also increase (Gavronski et al., 2011). Third, when addressing SSM, companies deal with short-term pressures to remain economically viable while implementing newly modeled supply chains (Wu and Pagell, 2011). By undertaking SPM, however, companies can develop the capacity to deal with strategic trade-offs among economic, environmental and social elements of the triple bottom line and be facilitated when facing similar trade-offs in managing suppliers. Finally, when new inter-organizational practices have to be undertaken, companies should be able to legitimate the new way of operate and persuade external audiences (i.e., suppliers) to embrace new conceptions that might be distant from the status quo (Gavetti, 2012). The adoption of intra-organizational practices (i.e., SPM) can serve this scope: companies that have good social reputation and are perceived as internally sustainable may find it easier to push sustainability along their supply chain.
Our findings, then, significantly expand the literature that considers primary stakeholders’ pressure towards supply chain sustainability. First, support is given to those studies that argue in favor of a positive and significant effect exerted by customer pressure on companies’ environmental and social behavior (Ateş et al., 2011; Deephouse and Heugens, 2009). Our results, indeed, show that customers are always more aware of sustainability issues and, by relying on their power, can effectively push companies to reduce their negative externalities and to improve their positive impacts (Mitchell et al., 1997). Nevertheless, this study also suggests that an enforced pressure from customers might not directly result in the adoption of sustainable supply management. Results, in fact, show that the direct relationship between customer pressure and SSM is fully mediated by SPM. Although customers claim for supply chain sustainability, companies can found it difficult to undertake supply chain oriented practices when internal capabilities on how to deal with environmental and social issues are not substantially developed. This is coherent with the scarce support that previous authors have found for the relationship between the intensity of customer pressure and the adoption of purchasing social responsibility practices (Carter and Jennings, 2004; Ehrgott et al., 2011). 
Interestingly, the presence of innovation resources fosters the development of SSCM. This work expands former literature on the relationship between innovation and sustainability (Christmann, 2000; Pagell and Wu, 2009; van Bommel, 2011) by showing that innovativeness drives the development of intermediate capabilities that in turn enable the adoption of SSM. Thus, companies need to design SSCM also according to innovation resources, pushing the organization to face new challenges. When a new strategy has to be pursued, the “violation” of taken-for-granted identity codes, ways of thinking, routines or practices usually sets off cascades of changes that require firms to have sufficient capabilities (or acquire new ones) to face organizational inertia and move towards a new paradigm (Gavetti, 2012). In an effort to improve their innovativeness (for example, by opening its foresight or by developing a strong learning orientation), companies develop effective and efficient systems to foresee opportunities, share and re-exam information over them and overcome structural barriers. These systems (or resources) are in turn relevant to pursue the way of sustainability. Nevertheless, according to our results, the impact of innovativeness on SSM is fully mediated by SPM. According to what has been stated in the first paragraph of this section, new capabilities related to environmental and social management must be built upon the existing set of innovation resources before going for supply chain sustainability.
Noteworthy, empirical evidence is provided on the existence of a negative moderation effect played by innovativeness on the direct relationship between customer pressure and sustainable process management. This result suggests that the role played by customers is dependent on innovative resources. According to Mitchell et al. (1997), the influence different stakeholder groups have on organizations depend on their power as well as on the legitimacy and the urgency of their claims. Innovative companies are better equipped to deal with the urgency of customer requirements and may have the ability to engage with customers and anticipate/influence their claims. This result aligns with the literature (Clemens and Douglas, 2006) and contribute by showing that valuable, rare, inimitable and non-substitutable resources allow to mitigate the effect exerted by customers on organizational strategies and practices.

Conclusion
Our findings have significant implication for managers. Managers that aim at developing sustainable supply chains should invest first inside their organizations: environmental management systems and social programs are relevant to the development of capabilities that in turn can support the adoption of supply chain oriented practices. Further, managers should try to improve the innovativeness of their organizations. Customer pressure towards environmental and social issue is continuously growing and “it is increasingly clear that organizations will need to deal with environmental and social issues” (Pagell and Wu, 2009). Innovation resources not just facilitate the development of new practices (i.e., SPM) and capabilities that are essential to the development of sustainable supply chains, but they also help the company in deal with the pressure posed by external stakeholders. The opportunities that lies behind sustainability can be more easily seen and exploited when the company undertakes initiatives that allow to expand its foresight and its learning orientation (e.g., scenario analysis, innovative ideas competions, MBOs, transparent analysis of unsuccessful organizational endeavors). 
Our study points to a number of avenues for future research. First of all, our results suggest a mediation effect played by sustainable process management and supply management. However, our research design, a cross-sectional survey, does not allow the temporal sequence necessary to assess mediation. Future research should include longitudinal designs to provide conclusive evidence of our model. Second, in line with the literature, the role of innovation resources appears to be relevant in SSCM. The presence of innovation resources should be further investigated to understand if their role limits to the development of intermediate capabilities or they can positively impact final sustainability performance achieved by the company and its suppliers (e.g., Christmann, 2000). Third, data has been collected only in one country and thus, even if the data collection process has been properly and accurately designed, still a country effect could be possible. Further data collection in other countries could verify whether these results could be generalized. We argue that since some of our results are aligned with other empirical works developed in different countries (Clemens and Douglas, 2006; Gavronski et al., 2011), generalizability should not be a major concern. A final issue is associated to the number of companies providing complete answers to our survey. Previous works allow us to consider the sample size acceptable for the purpose of this work (Paulraj, 2011). Obviously, a wider sample would allow us to verify the reliability of our results.
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Appendix A1: Questionnaire’s items

	Var.
	Items (measured on a 5-point likert scale)
	Reference

	Indicate the effort put into implementing the following action programs in the last three years (1: none; 5: high)

	SSM
	SSM1. Requiring suppliers’ environmental and social certifications (e.g., ISO 14001, OHSAS18001)
	(Gavronski et al., 2011; Paulraj, 2011)

	
	SSM2. Development of audits to evaluate the sustainability of suppliers’ plants
	

	
	SSM3. Working together with suppliers to reduce social and environmental impacts of our products and activities  (e.g., LCA, co-design, etc.)
	

	
	SSM4. Conducting joint planning to anticipate and  resolve sustainability related problems 
	

	Indicate the effort put into implementing the following action programs in the last three years (1: none; 5: high)

	SPM
	SPM1. Environmental management systems or certifications (e.g., ISO 14001)
	(Gavronski et al., 2011)

	
	SPM2. Practices to improve social sustainability (e.g., OHSAS 18001)
	

	How much do you agree with the following sentences? (1: strongly disagree; 5: strongly agree)

	CP
	CP1. Customers prefer purchasing from companies that behave responsibly
	(Ateş et al., 2011; Ehrgott et al., 2011)

	
	CP2. Customers require detailed information about our sustainability performance
	

	
	CP3. Pressure to meet environmental and social requirements set by our main customers
	

	IN
	IN1. Our company frequently tries out new ideas and solutions.
	(Calantone et al., 2002)

	
	IN2. Our company seeks out new ways to do things
	

	
	IN3. Our company is often the first to market with new products and services
	

	OF
	OF1. Future changes can be anticipated/shaped by means of interactions
	(von der Gracht et al., 2010)

	
	OF2. Relevant collaboration with important stakeholders (in and outside) take place to anticipate changes and innovate effectively
	

	
	OF3. Open dialogue (with focus on the communication and discussion process) take place continuously, does not end when hard objective of a project have been achieved
	

	
	OF4. Frequent development of analysis aiming to anticipate changes and innovate effectively (e.g., innovation ideas, scenarios, etc.)
	

	CL
	CL1. Managers basically agree that our organization’s ability to learn is the key to competitive advantage
	(Calantone et al., 2002; Hult and Ketchen, 2003)

	
	CL2. The sense around here is that employee learning is an investment, not an expense
	

	
	CL3. Learning is seen as a key commodity necessary to guarantee organizational survival
	

	SV
	SV1. There is commonality of purpose in my organization
	(Calantone et al., 2002; Hult and Ketchen, 2003)

	
	SV2. There is total agreement on our organizational vision across levels, functions and divisions
	

	
	SV3. All employees are committed to the goals of our organization
	

	OM
	OM1. There is a good deal of organizational conversation that keeps alive lessons learned from history
	(Calantone et al., 2002; Hult and Ketchen, 2003)

	
	OM2. We always analyze unsuccessful organizational endeavors and communicate lessons learned widely
	

	
	OM3. We have specific mechanisms for sharing lessons learned in organizational activities from department to department
	




Appendix A2: correlations among innovation’s items

	
	IN1.
	IN2.
	IN3.
	OF1.
	OF2.
	OF3.
	OF4.
	CL1.
	CL2.
	CL3.
	SV1.
	SV2.
	SV3.
	OM1.
	OM2.
	OM3.

	Innovativeness 1.
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Innovativeness 2.
	0.83
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Innovativeness 3.
	0.66
	0.59
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	Open foresight 1.
	0.69
	0.77
	0.60
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	Open foresight 2.
	0.65
	0.56
	0.52
	0.69
	1.00
	
	
	
	
	
	
	
	
	
	
	

	Open foresight 3.
	0.63
	0.62
	0.54
	0.69
	0.57
	1.00
	
	
	
	
	
	
	
	
	
	

	Open foresight 4.
	0.62
	0.66
	0.54
	0.77
	0.66
	0.71
	1.00
	
	
	
	
	
	
	
	
	

	Commitment to learning 1.
	0.48
	0.59
	0.36
	0.54
	0.51
	0.46
	0.51
	1.00
	
	
	
	
	
	
	
	

	Commitment to learning 2.
	0.48
	0.54
	0.40
	0.50
	0.57
	0.60
	0.62
	0.73
	1.00
	
	
	
	
	
	
	

	Commitment to learning 3.
	0.45
	0.56
	0.42
	0.50
	0.43
	0.53
	0.55
	0.59
	0.71
	1.00
	
	
	
	
	
	

	Shared-vision 1.
	0.50
	0.46
	0.51
	0.42
	0.53
	0.55
	0.54
	0.43
	0.67
	0.47
	1.00
	
	
	
	
	

	Shared-vision 2.
	0.53
	0.52
	0.49
	0.50
	0.50
	0.50
	0.53
	0.53
	0.69
	0.65
	0.74
	1.00
	
	
	
	

	Shared-vision 3.
	0.40
	0.40
	0.47
	0.37
	0.34
	0.53
	0.52
	0.43
	0.61
	0.64
	0.72
	0.76
	1.00
	
	
	

	Organizational memory 1.
	0.36
	0.41
	0.28
	0.34
	0.28
	0.43
	0.42
	0.42
	0.55
	0.65
	0.58
	0.69
	0.71
	1.00
	
	

	Organizational memory 2.
	0.51
	0.56
	0.39
	0.48
	0.42
	0.47
	0.51
	0.62
	0.71
	0.64
	0.64
	0.75
	0.67
	0.78
	1.00
	

	Organizational memory 3.
	0.45
	0.52
	0.28
	0.43
	0.43
	0.54
	0.58
	0.60
	0.64
	0.65
	0.56
	0.65
	0.68
	0.70
	0.75
	1

	All the correlations are significant at the 0.05 sig. level



image1.emf
Customer Pressure

Innovativeness

Sustainable 

Supply 

Management

+

+

+

+

+

+

-

-

+

+

+

+

Sustainable 

Process 

Management

Direct effect

Direct effect

Indirect (Mediated) effect

Indirect (Mediated) effect

Moderating effect

Moderating effect

Sustainable Supply Chain Management

Sustainable Supply Chain Management


