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A B S T R A C T

This article aims to evaluate whether the enablers top and middle management support and strategic purchasing
facilitate the development of sustainable supply chain practices, as well as the effect of the latter on competitive
advantage. Partial least squares structural equation modelling (PLS-SEM) was applied to test the proposed model
based on a sample from companies operating in Colombia. The main hypotheses of the research were supported,
implying that a suitable combination between internal enablers and the adoption of sustainable supply chain
practices is important to pursue competitive advantage. However, the hypothesis for the expected effect of
environmental practices wasn’t supported, suggesting that there is a win-win perspective between social prac-
tices in supply chains and competitive advantage in the context of emerging economies. And the analysis of the
non-supported hypothesis is one of the contributions of the article.

1. Introduction

Currently, businesses and their supply chains are challenged to
pursue their objectives and conduct their operations in an increasingly
open and unstable world (Winston, 2014). This scenario is particularly
demanding when considering stakeholders’ requests for economic, so-
cial and environmental performance within focal firms’ supply chains
(Seuring and Muller, 2008). These requests are relative to the appli-
cation of sustainability to supply chains, that is, sustainable supply
chain management (SSCM) (Carter and Rogers, 2008). Recent literature
suggests that in response to these requests, companies need to develop
new specific capabilities (Bowen et al., 2001; Liu et al., 2013; Meixell
and Luoma, 2015; Paulraj, 2011; Sarkis, 2012; Shi et al., 2012).

The above considerations are particularly important for developing
or emerging economies, where SSCM practices and corporate social
performance have not been widely addressed by the academic and
business communities, in comparison to studies conducted in developed
countries (Jabbour et al., 2017; Fahimnia et al., 2015; Kusi-Sarpong and
Sarkis, 2017; Mani et al., 2018; Silvestre, 2015a, b).

Some of the factors that hinder the adoption of SSCM practices in de-
veloping countries are the high complexity and uncertainty of the business

environment. In turn, these factors can be associated with institutional
voids, corruption, poor infrastructure, poverty, inequality, and informal
employment (Silvestre, 2015a). Thus, the study of SSCM in Latin America
can address the need for empirical and theoretical work in a context that
lacks proper research on the subject (de Morais, 2017, p. 33).

In particular, empirical studies of specific enablers and outcomes of
social sustainability adoption in developing countries remain rare
(Köksal et al., 2018; Mani and Gunasekaran, 2018, p. 150). Conse-
quently, this article aims to evaluate whether two enablers – top and
middle management support, and strategic purchasing – facilitate the
development of SSCM practices (considered organizational cap-
abilities), as well as the effect of the latter on the CA of focal firms
located in the city of Bogotá, Colombia.

We intend to achieve these objectives by addressing the following
research questions:

RQ1: Do top and middle management support and strategic pur-
chasing affect the adoption of SSCM practices in the context of a de-
veloping economy?

RQ2: Does any competitive advantage accrue for firms that imple-
ment social and environmental supply chain management practices in
the context of a developing economy?
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We expect to contribute to the field of SSCM by providing evidence
on whether the development of social and environmental supply chain
capabilities benefits from a strategic view of the purchasing function
and top and middle management support. Additionally, we intend to
fulfil the need for empirical studies that address the relationship be-
tween sustainable supply chain practices and competitive advantage in
the context of Latin American countries.

The article has been underpinned by the following previous findings
and arguments from the literature of the field of SSCM.

Golicic and Smith (2013, p. 82) argue that “specific supply chain
practices, such as environmentally related practices, also represent
capabilities that contribute to the variation in performance across
firms”. In turn, CA depends on how well firms develop these capabilities
to deal with the natural environment (Fowler and Hope, 2007;
Masoumik et al., 2015). Thus, it can be inferred that the adoption of
SSCM practices refers to an organizational capability and leads to firm
performance. For example, Marshall et al. (2015a) and Lee et al. (2016)
conceptualize environmental and social supply chain management with
a resource-based logic.

Enablers are factors that facilitate the adoption of SSCM practices by
a focal firm (Sancha et al., 2015). SP, understood as organizations’ re-
cognition of the strategic relevance of the purchasing function, has been
identified as an important enabler of the implementation of more ad-
vanced supply management practices (Chen et al., 2004; González-
Benito, 2007; Sánchez-Rodríguez, 2009) and SSCM practices (Bowen
et al., 2001; Jaenglom and Tariq, 2013; Tay et al., 2015).

On this subject, Large and Thomsen (2011) argue that SP exerts an
important effect on facilitating the adoption of green purchasing and
environmental collaboration with suppliers. However, with the excep-
tion of the studies by Bowen et al. (2001), Knight et al. (2017), Large
and Thomsen (2011) and Paulraj (2011), the literature contains little
empirical research on the relationship between SP and sustainable
supply chain practices. Simultaneously, in many organizations, the
purchasing function remains a low priority (Johnsen et al., 2014).

These studies emphasize that one of the main features of SP is a
buyer-supplier collaborative relationship characterized by strong inter-
organizational interactions as an enabler of sustainability practices in
the supply chain. Therefore, the purchasing function plays a significant
role in enabling firms to accomplish strategic objectives due to the in-
crease in organizational efficiency through strong collaboration with
the firm’s suppliers (Knight et al., 2017). Without a strategically or-
ientated purchasing function, organizations cannot take advantage of
the specialized capabilities from their suppliers (Johnsen et al., 2014),
which is coherent with the work of Kirchoff et al. (2016) and Oelze
(2017), who suggest that strategic aspects as enablers have been iden-
tified as crucial for the successful implementation of SSCM practices.

Although SP seems to be an important enabler of sustainable supply
chain practices, SSCM requires support from top and middle manage-
ment. Support from top management has an important role in strategy
formulation and implementation, as well as in the provision of financial
resources to promote social and environmental activities within the
organization and in its supply chain (Dubey et al., 2016; Floyd and
Wooldridge, 1994; Kor, 2006; Tobescu and Seuring, 2013). Thus,
management commitment has been suggested as a central enabler for
the sustainable management of supply chains (Mathivathanan et al.,
2018; Oelze, 2017, p. 15;), which is coherent with studies that suggest
that social and environmental practices in the supply chain have similar
organizational antecedents (Marshall et al., 2015b).

In summary, this article aims to evaluate whether two enablers – top
and middle management support and strategic purchasing – facilitate
the development of SSCM practices (considered organizational cap-
abilities), as well as the effect of the latter on the CA of focal firms
located in the city of Bogotá, Colombia.

Colombia is the third largest economy in Latin America and the
Caribbean. Although lower oil prices have put a strain on economic
growth, Colombia is still one of the region’s best economic performers

(Jansen and Veeneman, 2016, p. 6). However, despite major economic,
environmental and social advances made in Colombia in recent years,
the country still has not been able to overcome structural problems
associated with the concentration of economic activity in a few sectors,
its reliance on products with low technological content, low levels of
productivity and high inequality. In particular, social and environ-
mental management activities are conducted primarily within compa-
nies but not integrated along value chains (OECD, 2015).

A key challenge for Colombia in the coming years deals with the im-
plementation of signed peace agreements with the main insurgent group
after an internal conflict of more than 50 years. The implementation of the
agreement – which includes, among other actions, investment in the rural
economy, land restitution, and the reintegration of combatants into society
– without eroding Colombia’s natural and social capital is critical, as Clerici
et al. (2016) point out. Thus, the post-conflict environment in Colombia
could offer opportunities for companies to redefine their role in society and
contribute to sustainable and inclusive economic growth.

In this regard, two important steps to boost the productivity and
competitiveness of supply chains and thus contribute to making growth
more resilient, greener and socially equitable in Colombia, are
strengthening the role of higher-value primary and agriculture sectors,
and developing sustainable value chain practices (OECD, 2015; Jansen
and Veeneman, 2016). For these reasons, this context appears as a re-
levant background to study the enablers of sustainable supply chain
management and its relationship with CA.

To achieve our research objectives, this paper is organized as fol-
lows. First, the hypotheses and the research framework adopted in this
study are introduced. The next section describes the sample and re-
search methods. The article continues with the study's findings and a
discussion of their implications, and then ends with the conclusions,
which also identify the limitations of the study, provide some
managerial implications and present directions for future research.

2. Hypotheses and research framework

This section briefly introduces a set of hypotheses that are organized
into a conceptual framework that can be empirically tested to explore
the stated relationships.

2.1. Internal enablers of SSCM practices

This article focuses on the identification of two internal enablers for
the adoption of SSCM practices by focal firms: top and middle man-
agement support and strategic purchasing.

2.1.1. Top and middle management support (TMMS)
TMMS addresses the extent to which senior and middle managers

understand the importance of environmental protection and are com-
mitted to developing human potential and protecting humans from
damage or hazards. Thus, TMMS provides an indication of the degree to
which middle managers align environmental and social strategies with
operations and that to which top managers create awareness related to
sustainable production and consumption, and deploy budgetary and
other resources to go beyond laws and regulations (Colwell and Joshi,
2013; Chen and Paulraj, 2004; Dubey et al., 2017, 2016; Krause, 1999;
McFadden et al., 2009; Mentzer et al., 2000; Monczka et al., 2009).

The SSCM literature frequently highlights that top management
support and commitment are important antecedents of the adoption of
SSCM practices (Ageron et al., 2012; Bowen et al., 2001; Gavronski
et al., 2011; Hoejmose et al., 2012; Krause et al., 2009; Luthra et al.,
2018; Luthra and Mangla, 2018; Mathivathanan et al., 2018; Paulraj,
2011). Hence, we hypothesize the following:

H1. Support from top and middle management has a significant and
positive effect on the implementation of social practices in the supply
chain of the focal firm.
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H2. Support from top and middle management has a significant and
positive effect on the implementation of environmental practices
(ENVPR) in the supply chain of the focal firm.

2.1.2. Strategic purchasing (SP)
The purchasing function is considered a strategic area of the firm

and a potential source of valuable firm attributes, such as an improved
quality, cost reduction and market growth (Carr and Smeltzer, 1999;
Carr and Pearson, 2002; Chen et al., 2004; Esper et al., 2007; Large and
Thomsen, 2011; Lawson et al., 2009). According to Lawson et al.
(2009), strategic purchasing is understood as a planning process of
purchasing activities in order to find opportunities consistent with the
focal firm’s capabilities to achieve its long-term goals. According to
these same authors, strategic purchasing is also “centered on its ability
to create collaborative relationships for firm advantage”. Concerning
this issue, such planning of purchasing activities requires supplier in-
tegration, socialization mechanisms (e.g., communication of expecta-
tions and sharing of knowledge between the focal firm and its sup-
pliers), and supplier responsiveness (Lawson et al., 2009).

Following Chen and Paulraj (2004, p. 134) and Sánchez-Rodríguez
(2009), strategic purchasing can be viewed as an antecedent of supply
management. Strategic purchasing can provide the context for SSCM
practices because it requires cross-functional management and close
relationships with supply chain partners. In turn, this environment al-
lows integrating knowledge from different parties through commu-
nication and networking. Developing trustworthy relationships with
supply chain members can enhance the focal firm’s ability to improve
the social and environmental sustainability of its supply chain while
decreasing supplier risk (Bowen et al., 2001; Knight et al., 2017; Lee
et al., 2016; Paulraj, 2011).

This statement is consistent with Jaenglom and Tariq (2013, p.
779), who suggest that sustainable supply chain practices can be
achieved on the supply side by building up a supply network and col-
laborative relationships between buying firms and their suppliers,
which can create shared value. This finding is also coherent with
Kirchoff et al. (2016), who suggest that a strategic supply chain or-
ientation is an organizational antecedent of sustainable supply chain
management because of its ability to create socially complex and dif-
ficult-to-imitate relationships of a collaborative nature.

Based on these arguments, we posit the following hypotheses:

H3. Strategic purchasing has a significant and positive effect on the
implementation of social practices in the supply chain of the focal firm.

H4. Strategic purchasing has a significant and positive effect on the
implementation of ENVPR in the supply chain of the focal firm.

2.2. The effect of the implementation of environmental and social supply
chain practices on competitive advantage

Departing from a resource-based perspective, environmental supply
chain practices refer to those proactive practices – involving causally
ambiguous and socially complex resources – that include all energy,
material consumption, solid, liquid and gaseous wastes related to an
organization’s in-house processes and environmental collaboration
among multiple supply chain members or partners (Shi et al., 2012, pp.
56–57)). ENVPR are operationalized by conceptualizing them as six
first-order constructs (Appendix A). These constructs are (Fig. 1): (i)
green manufacturing (GM) (Dubey et al., 2015; Shang et al., 2010;
Srivastava, 2007); (ii) eco-design (EC) (Boks, 2006; De Sousa Jabbour
et al., 2015; Johansson, 2002; Khor and Udin, 2013; Luttropp and
Lagerstedt, 2006); (iii) green logistics (GL) (Grant et al., 2013; Islam
et al., 2018; McKinnon, 2012); (iv) green purchasing (GP) (Ansari and
Kant, 2017; De Sousa Jabbour et al., 2015; Eltayeb et al., 2011;

Hoejmose and Adrien-Kirby, 2012; Shen et al., 2017; Zhu and Geng,
2001;); (v) environmental collaboration with customers (ECC) (Chin
et al., 2015; Theyel, 2001; Vachon and Klassen, 2008); and (vi) reverse
logistics (RL) (Agrawal et al., 2016; Agrawal et al., 2015; Alonso
Movilla et al., 2016; Bouzon et al., 2016; García-Rodríguez et al., 2013;
Meade and Sarkis, 2002; Rogers and Tibben-Lembke, 2001;), that is,
recovery of used products at the end of their life cycle.

Additionally, addressing social issues in the supply chain is essential
to corporate social performance. Social issues are subjected to the
conditions in which a firm operates, which are related to the dynamic
and complex nature of the majority of relevant social issues in supply
chains (Yawar and Seuring, 2017; Mani et al., 2018). For this reason,
the incorporation of social issues continues to be less researched than
the environmental dimension in SSCM (Jabbour et al., 2017). For ex-
ample, the involvement of multiple suppliers may impact people’s
health and well-being and directly affect the focal firm’s reputation
(Marshall et al., 2015a; Yawar and Seuring, 2017).

It is recognized that there are difficulties in defining social sustainability
and defining that social issues depend on context and that they change
according to societal evolution (Mani et al., 2018; Vallance et al., 2011).
Moreover, some features and practices of social responsibility upstream and
downstream the supply chain (see, for example, Jabbour et al., 2017;
Mangla et al., 2015; Tate et al., 2010) have not been traditionally con-
sidered as a starting point in SSCM research. Based on Mani et al. (2016a),
Mani et al. (2018) and Marshall et al. (2015a), social supply chain practices
include health and safety management systems, the design of products and
processes that positively impact the well-being of the consumer and
workers, and actions that contribute to improving the welfare of the com-
munity in which the supply chain operates.

Thus, social supply chain practices are operationalized by con-
ceptualizing them as four first-order constructs (Appendix A). These
constructs are (i) labour practices (LP) (GRI, 2018; Mani et al., 2016b;
Rentizelas et al., 2018; Yawar and Seuring, 2017;); (ii) product re-
sponsibility (PR) (Klassen, 2009; Peloza and Shang, 2011; GRI, 2000);
(iii) community relationships (COMMREL) (Mani et al., 2016a; Burke,
1999; Rentizelas et al., 2018; Tate et al., 2010); and (iv) socially re-
sponsible purchasing (SRP) (Mani et al., 2016a; Ahmadi et al., 2017;
Leire and Mont, 2010; Maignan et al., 2002).

Some authors suggest that environmentally-driven competitive ad-
vantage is a condition under which firms find a relative cost or differ-
entiation benefit with regard to their competitors, obtained through the
implementation of green supply chain activities and strategies (Cambra-
Fierro and Ruiz_Benitez, 2011; Chavan, 2005; Hart, 1995; Wagner et al.,
2002). This "green" type of advantage has been called green-based com-
petitive advantage (Arend, 2014), environmental competitiveness (Wagner
and Schaltegger, 2004), eco-friendly competitive advantage (Leonidou
et al., 2015), and green competitive advantage (Chen and Chang, 2013).
Similarly, focal firms may find a superior cost or market performance re-
lative to other competitors as a result of the implementation of social supply
chain practices and strategies (Arend, 2014; Klassen, 2009).).

Although the results on the effect of environmental or social supply
chain practices on CA are inconclusive (Rao and Holt, 2005; Seuring
and Muller, 2008; Wang and Sarkis, 2013; Yawar and Seuring, 2017;
Zhu and Sarkis, 2013)), some studies conceptually or empirically sug-
gest a positive relationship between green/social SCM and financial
performance (Chiu and Hsieh, 2016; Choi and Hwang, 2015; Green
et al., 2012; Hart, 1995; Hoejmose et al., 2014; Parmigiani et al., 2011).
Therefore, we hypothesize the following:

H5. The implementation of social practices in the supply chain has a
significant and positive effect on the competitive advantage of the focal
firm.

H6. The implementation of environmental practices in the supply chain
has a significant and positive effect on the competitive advantage of the
focal firm.
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2.3. Model development

An aim of this study is to identify the direct relationships between
environmental and social supply chain practices comprising SSCM and
CA by departing from the theoretical lens to study this relationship
according to the resource-based view. At the same time, there has been
an interest in the green supply chain management (GSCM)/SSCM lit-
erature to study different types of internal and external drivers and
enablers of such practices. In this regard, the other aim of our study is to
identify the direct relationships between two internal enablers – stra-
tegic purchasing, and top and middle management support – and the
adoption of SSCM practices.

The integration of these two levels of analysis allows for the testing
of the indirect relationship between the two enablers and sustainability-
driven competitive advantage, which occurs through the mediating role
of the adoption of SSCM practices. However, our interest does not rely
on the direct and positive effect on CA arising from a strategic focus on
supplier relationship management or the top management’s commit-
ment to sustainability, although this effect may be present. The re-
source-based literature says that the adoption of specific environmental
or social supply chain practices – which represent organizational cap-
abilities – explains the variation in sustainability-driven performance
across firms (Golicic and Smith, 2013, p. 82).

In order to relate the internal enablers of the implementation of
environmental and social supply chain practices to the relationship of
the latter with competitive outcomes, we propose the conceptual model
shown in Fig. 1. First, we hypothesized that two internal enablers have
a significant and positive effect on the deployment of SSCM practices:
(i) top and middle management support (TMMS) and (ii) strategic pur-
chasing (SP). Furthermore, we posited that these practices (including
internally and externally oriented practices) have a direct effect on CA
(Ahi and Searcy, 2015; Zhu et al., 2012).

3. Methodology

The study adopts a quantitative research design implemented
through the development and application of a self-assessment survey
research instrument comprising 69 items (Appendix A). This survey
questionnaire incorporates items obtained from both the extant litera-
ture and developed from an initial qualitative study that conducted in-
depth interviews with company executives from four different firms and
performed a content analysis of the data. Departing from an extensive
(non-exhaustive) review of the literature in the domain of our proposed
model (see Section 2.3), we identified the items that have been used to
operationalize the model’s theoretical constructs (namely, its latent

variables) and established the hierarchy between first-order and
second-order constructs. It is important to clarify that only those items
that had been validated in the literature were taken into account. One
of the advantages of this deductive approach is that it helps to guar-
antee the content validity of the measurement instrument. Each con-
struct was operationalized using at least three items, as recommended
in the literature (Anderson and Gerbing, 1988; Ding et al., 1995; Hair
et al., 2010).

The survey questionnaire contains 5 questions (using a 5-point
Likert scale) that asked respondents to evaluate the extent of compe-
titive advantage outcomes that might be obtained with the im-
plementation of environmental supply chain practices, and symme-
trically, it contains the same questions with respect to social supply
chain practices. In choosing a self-assessment approach for the mea-
surement of CA due to the implementation of SSCM practices, we fol-
lowed Wagner (2011) and Zhu and Sarkis (2013).

Following a multiplicative score rule in the social sciences (Rossiter,
2011, p. 112), we weighted the perceived advantage derived from the
implementation of ENVPR by the perceived advantage derived from
SOCPR. In this manner, we obtained scores that integrated both sources
of advantage into an aggregated performance measure that does not
prioritize the contribution of environmental or social aspects. We ac-
cordingly refer to this new variable as CA. The CA scores ranged from 1
to 25, with a higher composite performance score indicating a higher
competitive performance derived from the simultaneous application of
social and environmental practices in the supply chain.

Therefore, this CA measure captures the benefits of implementing a
firm’s unique value strategy based on the combination of social and
environmental practices in its supply chain, which cannot be replicated
by competitors. This type of index is recommended as a decision-
making tool in the field of sustainable development (Paredes-Gazquez
et al., 2016, p. 143) and a reliable performance measure for sustainable
supply chains (Hassini et al., 2012). However, some authors criticize
the use of composite indices when the high values of one indicator
offset the low values of another indicator (Paruolo et al., 2013; Salvati
and Zitti, 2009 cited in Paredes-Gazquez et al., 2016). Despite these
criticisms, we consider that the proposed composite index is a helpful
measurement tool in the context of this study.

The questionnaire also employed a 5-point Likert-type scale to measure
the extent to which focal firms apply each practice (at the levels of enablers
and of SSCM practices). The survey questionnaire was then sent to a non-
probabilistic, convenience sample of 244 firms participating in the two upper
levels (out of four) of an assistance and education program developed by
Bogotá’s Secretary of the Environment (see http://www.ambientebogota.gov.
co/es/web/gae/inicio). According to Mook (1983, cited in Peterson and

Fig. 1. Proposed research framework.
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Merunka, 2014) and Leiner (2017), the reasons for using a convenience
sample were the following: (i) our research is intended to derive conclusions
about a theoretical framework and not about the population of interest; (ii)
the sample was relatively homogeneous, comprising a group of companies for
which there is evidence of some extent of environmental or social proactivity;
(iii) a group of managers or their equivalent with knowledge and experience
of their companies was easily contacted through the internet; and, (iv) the
sample can easily be replicated.

Our sample includes a significant share of large (42%) and medium-
sized firms (43%), meaning that these firms have a higher profile and
are thus more concerned with protecting their reputation with the
broader public and with key stakeholders (Kauppi and Hannibal, 2017;
Matos et al., 2005;). Additionally, firm size reinforces the likelihood
that the firm engages in more advanced GSCM practices in relation to
smaller-sized firms (Zhu et al., 2008), namely, in inter-organizational
environmental practices (Shi et al., 2012).

A total of 137 questionnaires were returned; of these questionnaires,
11 were incomplete and consequently eliminated. In the end, 126
questionnaires were suitable for the final quantitative analysis, re-
sulting in a response rate of 51.6%, which is considered appropriate in
SCM research (Pagell et al., 2004 cited in Lee, 2008; Prahinski and
Benton, 2004). According to the International Standard Industrial
Classification of All Economic Activities (ISIC Rev. 4) (http://unstats.
un.org), the sample included firms from the following sectors: industry
(59.5%), services (30.2%), commerce (6.3%), agriculture (1.6%),
mining (1.6%), and construction (0.8%).

The respondents included environmental managers, purchasing
managers, and corporate social responsibility managers or their
equivalent, and there was only one respondent per company who pro-
vided responses for all items, including both independent and depen-
dent variables. Our criteria for the selection of respondents are similar
to those employed in green or sustainable supply chain management
studies (e.g. Green et al., 2012; Holt and Ghobadian, 2009; Zhu and
Sarkis, 2013), with a focus on mid-level managers and plant and op-
erations managers. Not only are these respondents likely to have fa-
miliarity with the subject matter, but they also usually play a role in the
design of the environmental or social supply chain strategy of their
firms. Some of the survey items were developed from interviews with
potential respondents, ensuring that salient beliefs are assessed and
minimizing the emergence of pseudo-attitudes dominated by context
effects (Lindell and Whitney, 2001).

Since the data for exogenous and endogenous variables are obtained
from the same respondent, the same format of responses, and the same
form of data collection, there is a risk that common method bias (CMB)
may be present (Bido et al., 2018). CMB occurs when variation in re-
sponses is attributable to the instrument rather than to the constructs
purportedly represented by the measures (Podsakoff et al., 2003; Reio,
2010). Harman’s single-factor score was used to check for CMB, loading
all items into one common factor. The results show that a single factor
explains only 31.507% of the total variance in our sample. As the total
variance explained by this single factor is below 50%, CMB is not a
concern in this research (Podsakoff et al., 2003, 2012).

However, due to the substantial limitations of Harman’s single
factor test (Podsakoff et al., 2003, 2012), we complemented this ana-
lysis by examining the Pearson’s correlations matrix to establish if any
of the correlations among the observed variables of the model were
above 0.90. Correlations above this threshold would be strong evidence
of the existence of CMB (Lowry and Gaskin, 2014). None of the corre-
lations obtained reached this limit. Hence, based on the above criteria,
the likelihood of CMB in this research is low.

The validity and reliability of the theoretical constructs (i.e., the
measurement model) were verified through exploratory factor analysis
(EFA) and confirmatory factor analysis (CFA). Several authors suggest
executing an EFA before carrying out any structural equation system
procedure (Gimenez et al., 2005; Hipólito Bernardes do Nascimento and
Alvaro da Silva Macedo, 2016) because EFA helps to achieve construct

validity (Goodwin, 1999) and a more parsimonious explanation of the
theoretical constructs (see Thompson, 2004 for an explanation in the
field of organizational studies). In addition, EFA was used because some
of the items that comprise the factors modelled in the PLS-SEM were
obtained from interviews with a group of managers, as explained above.

Finally, the validated factors were modelled using reflective in-
dicators, and the structural equation model was tested using partial
least squares (PLS). In addition to internal consistency, the convergent
and discriminant validity of the measurement model were evaluated.
EFA was conducted using a varimax rotation, given that this technique
best provides a clearer separation of non-correlated factors (Loehlin,
2004) and to facilitate the interpretation of the factor matrix. Based on
the cut-off rules for the Kaiser-Meyer-Olking index and Bartlett’s
sphericity test, factor analysis was conducted with all 69 items using the
SPSS statistical software package for Windows. CFA was also performed
to better evaluate the validity of the study's constructs; this procedure is
recommended even when the EFA results support construct validity and
reliability (Anderson and Gerbing, 1988; Hu and Bentler, 1999). In
addition, CFA can be used in exploratory research to eliminate items
that may cause poor model-data fit (Schreiber et al., 2006), which is
coherent with the objectives of the present research.

A theory on SSCM is still under development (Freise and Seuring,
2015). In accordance with the nature of this study, structural equation
modelling (SEM) was performed using PLS for data exploration and
model testing (Henseler et al., 2009). The advantages of PLS are as
follows (Hair et al., 2014; Peng and Lai, 2012): (i) high levels of sta-
tistical power can be achieved with small sample sizes, (ii) it does not
require strict assumptions on the normal distribution of data, and (iii) it
is useful for complex structural models (with many constructs, many
indicators, and hierarchical constructs).

The evaluation of the structural models was performed according to
the criteria recommended by the SEM literature (Cordeiro et al., 2010;
Hair et al., 2017). Using the G*Power criterion and departing from the
reflective structural model shown in Fig. 1, where a maximum of two
arrows point to any of the latent constructs, 68 cases would be neces-
sary to attain a power of 0.80 with an alpha level of 0.05 and an effect
size of 0.15. Hence, a sample size of 126 guarantees the minimum
sample size requirement necessary to use PLS.

4. Results

4.1. Evaluation of the measurement model

Internal consistency reliability, convergent validity and dis-
criminant validity were assessed using composite reliability indices
(CR), Cronbach's alpha, average extracted variance (AVE) and cross
loadings of the indicators, respectively. All these criteria satisfied the
cut-off values suggested in the literature (Fornell and Larcker, 1981;
Hair et al., 2014) (Tables 1–3).

4.2. Evaluation of the structural model

To evaluate the structural model, the primary evaluation criteria
used were the coefficients of determination (R2), the significance of the
path coefficients, the effect size (f2), the model's ability to predict (Q2)
and importance-performance matrix analysis (IPMA). According to the
PLS-SEM literature, our proposed model has fulfilled all prediction
criteria (Hair et al., 2014; Henseler and Fassot, 2010); therefore, we
conclude that our model has predictive relevance (Appendices B–D).

The analysis of the results provides support for all the hypotheses
(Fig. 2 and Table 4) with the exception of H6, which is not supported by
our results. According to Chin (1998), the relationships between the
constructs are considered robust if they are associated with path coef-
ficients higher than 0.2. The coefficients associated with the relation-
ships between the latent variables are above this value and statistically
significant at the 0.05 level, thus confirming H1 to H5. As a
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consequence, in terms of direct relationships, the results for H1 to H4
suggest that top and middle management support and strategic pur-
chasing, as internal enablers, are correlated with the adoption of social
practices and environmental practices in the supply chain.

With regard to H5, the results showed a positive and significant
relationship between social supply chain practices and CA. These
findings are consistent with those of McWilliams and Siegel (2011, p.
1492), who suggest that firms can capture some of the value of social
goods, such as through the effect on the firm’s reputation. Conversely,
the results for H6 apparently contradict the notion that environmental
supply chain practices may influence CA, as proposed by Esty and
Simmons (2011), Hart (1995), and other authors. In terms of the eva-
luation of mediated relationships, the two internal enablers are statis-
tically significantly related (at the 0.05 level) to CA through the
mediated effect of environmental and social practices (Appendix E).

Regarding the coefficients of determination (R2), Chin (1998) states
that reference values of 0.67, 0.33, and 0.19 can be considered sub-
stantial, moderate, and weak, respectively. Our results indicate that the
two organizational antecedents explain 30.3% of the variance in
ENVPR, whereas these same two organizational antecedents explain
32.9% of the variance in SOCPR. Similarly, the reflective model shows
that the ENVPR construct explains more than 60% of the variation in
EC, ECC, and GP, while 43% and 49.6% of the variance in GL and GM,
respectively, are explained by the same latent construct. The variation
in RL is least explained by the same construct, as evidenced by an R2

value of 0.258.
However, the SOCPR construct explains more than 60% of the

variance in socially responsible purchasing, health and safety (work and
product), and community relations. Thus, all social activities in-
corporated into the research model are determined more or less equally

by the capability to manage social issues in the supply chain. Based on
the same R2 values, CA is not largely dependent on the deployment of
environmental and social practices (30.1%).

In terms of the assessment of effect sizes (f2), Chin (1998) suggests
that values between 0.19 and 0.33 indicate weak explanatory capacity,
those between 0.33 and 0.67 indicate moderate capacity, and those
higher than 0.67 indicate substantial capacity. However, these con-
ventions should be applied with caution in the face of the measure-
ments used, the study design and the practical or organizational im-
portance of the findings. In other words, not only the magnitude of the
effect but also its practical or organizational value must be considered
(Durlak, 2009, p. 922). Although the evaluation of f2 is an important
component of good research, scholars who have conducted research in
the SSCM field using SEM techniques have not typically included effect
sizes in their research results or indicated the values without providing
a discussion of or explanation for them. Thus, it is difficult to assess
whether the results of the size of effects were adequate in our research.
However, from a more conventional perspective, the obtained effect
sizes show that strategic purchasing and top and middle management
support exhibit small effects on ENVPR and SOCPR (Appendix B).

The model’s predictive relevance was tested through the Stone-
Geisser Q2-value test (Stone, 1974; Geisser, 1975; Chin, 2010).
Q2> 0.0 is a measure of a predictive model (Hair et al., 2014; Henseler
and Fassot, 2010). The resulting Q2 values (Appendix C) indicate that
the proposed model has predictive relevance. With respect to the direct
effects, the IPMA results of CA (Appendix D) indicate that SOCPR are of
relevance for achieving CA, and their performance is somewhat su-
perior to that of ENVPR. In comparison, ENVPR have low importance
but relatively high performance. With regard to the indirect effects of
TMMS and SP on CA, these constructs have similar importance.

Table 1
Convergent validity for the 1st and 2nd order constructs.

1st order constructs Composite reliability Cronbach’s Alpha AVE R2

(Endogenous latent variables)

Top and middle
management support (TMMS)

0.927 0.894 0.759 –

Strategic purchasing (SP) 0.885 0.804 0.720 –
Environmental practices (ENVPR) 0.916 0.903 0.362 0.303
Social practices (SOCPR) 0.885 0.853 0.438 0.329
Ecodesign (EC) 0.919 0.883 0.740 0.676
Environmental collaboration with customers (ECC) 0.895 0.825 0.741 0.670
Green logistics (GL) 0.880 0.797 0.710 0.431
Green manufacturing (GM) 0.847 0.730 0.649 0.492
Green purchasing (GP) 0.865 0.764 0.681 0.602
Reverse logistics (RL) 0.881 0.819 0.649 0.258
Socially responsible purchasing 0.910 0.851 0.771 0.650
Health and safety at work and in the product (HSWP) 0.830 0.694 0.621 0.601
Firm committed to its community (FCC) 0.849 0.766 0.586 0.759
Competitive advantage (CA) – – – 0.301

Table 2
Discriminant validity for 1st order constructs: Inter construct correlation matrix and the square root of AVE (Fornell-Larcker criterion).
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To summarize, the main results of the study are the following: (a)
TMMS and SP have served as internal enablers of the adoption of SSCM
practices; (b) as a consequence of the first finding, it can be argued that
social SSCM practices constitute an organizational capability since their
adoption leads to CA (CA captures the benefits of implementing a firm’s
unique value strategy based on social supply chain practices that cannot
be easily replicated by competitors); and (c) the non-significant re-
lationship between the adoption of environmental supply chain prac-
tices and CA needs to be interpreted in the light of the features of the
sample, which corresponds to a developing country setting.

5. Discussion

Rooted in a resource-based perspective and a review of the extant
SSCM literature, this research evaluated whether two enablers – top and
middle management support and strategic purchasing – facilitate the
development of sustainable supply chain practices (organizational
capabilities), as well as the effect of the latter on CA. The literature
claims that social issues are lacking from most SCM analyses and that
much work needs to be done to incorporate them into future research
and practice. Our study contributes to the SSCM literature (Marshall
et al., 2015a; Mitra, 2014; Wong et al., 2015; Zhang et al., 2018; Mani
and Gunasekaran, 2018; Mani et al., 2018; Luthra et al., 2018) by ad-
vancing the implementation of these emerging research topics, parti-
cularly for the case of supply chains in Latin America (Caiado et al.,

2017; Chiappetta Jabbour and De Sousa Jabbour, 2014; Delmonico
et al., 2018; Silvestre, 2016; Wieland et al., 2016).

The extension of SCM theory to address sustainable development is
in an exploratory stage and therefore has not reached scientific ma-
turity (Mathews et al., 2016; Stiller and Gold, 2014). Based on these
considerations, this research can be viewed as oriented towards incre-
mental theory building (Eisenhardt, 1989) in at least two respects: first,
with regard to the extension of the range of SCM capabilities, specifi-
cally those associated with a response to the social concerns of the focal
firm's stakeholders (Kirci and Seifert, 2015), and second, by identifying
and analysing the causal relationships between internal enablers and
the building of SSCM capabilities.

This study confirms the results of the vast body of studies that
consistently remark on the importance of top and middle management
support in the implementation of a sustainability strategy within the
supply chain’s focal organization (Kealey, 2013; Sajjad et al., 2015).
The current results also provide empirical support for the enabling role
of strategic purchasing with respect to sustainable supply chain cap-
abilities, which has been suggested in the literature (Bowen et al., 2001;
Lintukangas et al., 2013).

We obtained evidence that social supply chain practices displayed
by focal firms significantly and positively influence the firm’s compe-
titiveness. Meanwhile, environmental supply chain practices do not
have a statistically significant relationship with CA. These results seem
to contradict the findings of other studies, which show a positive link
between ENVPR and financial performance/competitive advantage
(Azevedo et al., 2011; Green et al., 2012; Rao and Holt, 2005; Zhu and
Sarkis, 2004). However, the results of this research are in accordance
with previous studies that have not found such a positive association,
including those for developed economies (e.g., Eltayeb et al., 2011;
Esfahbodi et al., 2016; Mitra and Datta, 2014).

The literature seems to indicate that, in general, a positive effect can
be predicted between proactive environmental strategies and superior
performance or CA (Appolloni et al., 2014; Aragón-Correa and Sharma,
2003; Choi and Hwang, 2015; Rao and Holt, 2005; Song et al., 2017).
We interpret the non-significant association between environmental
supply chain practices and advantage to be a result of the particular
features of our sample. On one hand, Colombian companies are making
efforts to translate their CSR policy into sound water use, CO2 reduction
and waste management, but they are doing so mostly within the com-
pany and not at the value chain level, as evidenced in a recent report
commissioned by The Netherlands Enterprise Agency (Jansen and
Veeneman, 2016). In this same report, representatives from two large
companies in the food sector indicate that there is more room for the
development of sustainability initiatives at the supply chain level, in-
cluding food production, transportation, and manufacturing. They also
manifest “the need for technology, knowledge and resources for these
developments” (Jansen and Veeneman, 2016, p. 17).

On the other hand, entrepreneurs in Colombia, especially those
from smaller companies, recognize the pertinence of improving their
environmental performance, but they do not think that their consumers
will appraise the ecological value added to products when making
purchasing decisions (Echeverri Cañas, 2010). The picture that emerges
from these two dimensions of the issue is one in which companies are
not fully embracing sustainable practices that could lead to enhanced
performance, e.g., reducing indirect material inefficiencies at the
supply chain level, while customers and investors seem to not yet re-
ward these efforts.

In contrast with the previous finding, our results from a developing
economy context indicate a positive effect of social supply chain prac-
tices on CA. This finding is consistent with Smith (2007), Gimenez et al.
(2012), and Mani and Gunasekaran (2018), and it suggests that there is
a linkage between supply chain social sustainability and the improve-
ment in the focal firm’s corporate reputation. According to the RBV,
incorporating social issues into the supply chain involves a combination
of activities such as the integration of stakeholders from outside and

Table 3
Indicator reliability results.

Constructs Indicators Indicator reliability

Strategic purchasing (SP) SP5
SP6
SP8

0.761
0.898
0.881

Top and middle management support (TMMS) TMMS1
TMMS2
TMMS3
TMMS4

0.898
0.868
0.829
0.889

Ecodesign (EC) EC2
EC3
EC4
EC5

0.855
0.839
0.887
0.859

Environmental collaboration with customers (ECC) ECC2
ECC3
ECC4

0.891
0.902
0.784

Green logistics (GL) GL2
GL3
GL4

0.854
0.845
0.829

Green manufacturing (GM) GM2
GM6
GM7

0.809
0.794
0.814

Green purchasing (GP) GP1
GP3
GP4

0.774
0.845
0.855

Reverse logistics (RL) RL1
RL2
RL3
RL4

0.798
0.868
0.754
0.798

Socially responsible purchasing (SRP) SRP1
SRP2
SRP3

0.870
0.867
0.896

Health and safety at work and in the product
(HSWP)

LP1
LP2
RP1

0.790
0.854
0.713

Firm committed to its community (FCC) LP4
LP5
CR1
Cr4

0.799
0.830
0.690
0.736

Competitive advantage (CA) CA1
CA2
CA3
CA4
CA5

0.812
0.828
0.912
0.890
0.890
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inside the supply chain and the firm’s ability to adjust to stakeholders’
social expectations. This combination adds greater complexity to the
supply chain strategy, contributing to CA due to the socially complex
and causally ambiguous nature of these practices, which makes them
difficult for a competitor to imitate (Smith, 2007, p. 188).

When a focal firm improves the working conditions of its employees
and other companies in its supply chain or achieves good relations with
the community, such actions lead stakeholders to perceive the focal
firm positively (Alsop, 2004; Carroll and Shabana, 2010). Similarly,
when injuries are a key performance indicator of a highly visible
company and the company reduces work-related injuries, the com-
pany’s reputation improves (Alsop, 2004; Coors and Winegarden,
2005). For example, based on a sample of 54 small and medium en-
terprises in Colombia, Aya Pastrana and Sriramesh (2014) find that the
main benefits that these firms received from their CSR practices refer to
improving organizational culture, attracting and maintaining the best
employees, improving image reputation, and improving customer loy-
alty. However, of note, the study of Wang and Sarkis (2013) does not

show evidence that socially responsible SCM is associated with corpo-
rate financial performance. Similarly, McWilliams and Siegel (2011)
suggest that results on this relationship are inconclusive.

6. Conclusions

Drawing from a theoretical framework rooted in the RBV, this ar-
ticle aimed to evaluate whether two enablers – top and middle man-
agement support and strategic purchasing – facilitate the development
of sustainable supply chain practices (organizational capabilities), as
well as the effect of the latter on the CA of a group of 126 focal firms in
the city of Bogotá, Colombia. The testing of the proposed framework
indicated positive relationships between the factors involved, with the
exception of the link between environmental supply chain practices and
CA.

Due to the purposive selection of the sample and its relatively small
size, our findings cannot be extended to the performance of the whole
industry of Colombia or other developing countries. Caution should

Fig. 2. Statistical significance of the path coefficients.

Table 4
Results of hypothesis testing.

Relationships Path coefficients Standard error T statistics p values Final results

H1: TMMS=>SOCPR 0.338 0.076 4.464 0.000 Supported
H2: TMMS=>ENVPR 0.286 0.073 3.935 0.000 Supported
H3: SP =>SOCPR 0.327 0.070 4.662 0.000 Supported
H4: SP=>ENVPR 0.352 0.065 5.406 0.000 Supported
H5: SOCPR=>CA 0.419 0.111 3.774 0.000 Supported
H6: ENVPR=>CA 0.167 0.126 1.331 0.183 Not supported

The statistical significance of the path coefficients was assessed using a bootstrap procedure with 5000 re samples. Path coefficients are statistically significant at a
level of α=0.05 (p value< 0.05 or T statistic> 1.96).
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also be taken, given the diversity of the chosen sample, as it comprises
firms from different industrial sectors and organizational cultures, two
factors whose eventual effect on the studied relationships might be
taken into account from a contingent perspective. Additionally, no in-
terdependencies between social and environmental practices were
considered (see Wang and Sarkis, 2013; Wolf, 2014).

This article sheds light on the importance of being engaged in
SOCPR within supply chains for organizations to obtain CA. The re-
lationship between SOCPR in sustainable supply chains and CA has not
been extensively explored to date, especially in the context of emerging
economies. Another contribution of this article is to study two internal
enablers of SSCM practices (i.e., strategic purchasing, and top and
middle management support). Empirical evidence provided by this
study indicates that these enablers are influential in the adoption of
SOCPR that result in CA and in the adoption of ENVPR that do not
confer advantage.

In this regard, a practical implication of the study is that the iden-
tification of a suitable combination between internal enablers and the
adoption of sustainable practices could be critical to pursuing compe-
titive advantages. In particular, senior managers should promote the
strategic nature of the purchasing function in order to serve as a fa-
cilitator of the deployment of social and environmental practices in the
supply chain. Our results also show managers the importance of
building organizational capabilities (i.e., technology, knowledge, re-
sources, and relationship management) that translate corporate social

responsibility policies into environmentally and socially sustainable
practices at the supply chain level.

Future research can offer further insights on how the joint im-
plementation of these practices enhances or constrains sustainability in
the supply chain (Pfeffer, 2010) or on how they evolve over time
(Zhang et al., 2018). Similarly, future research can help explain the
extent to which organizational antecedents and firm capabilities to
engage in socially responsible corporate behaviour depend on sector
affiliation, the type of customers in the chain, different products, or
variations across countries. Finally, much research is needed in social
sustainability in particular, whose understanding evolves over time and
depends on contextual factors even more than environmental sustain-
ability does (Campbell, 2007; Dempsey et al., 2011; Miemczyk et al.,
2012).
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Appendix A. Constructs and measures ofthe proposed framework

Scale and items
Environmental practices

Please indicate how often your company does the following activities.
Green manufacturing

Adoption of environmental management systems (e.g., ISO 14001)b

Modification of processes/operations to reduce materials and energy
Modification of processes/operations to replace hazardous or non-biodegradable materialsb

Modification of processes/operations to reuse, to use recycled material or to recover used resourcesb

Modification of processes/operations to reduce the generation of non-hazardous wastesc

Modification of processes/operations to reduce the generation of hazardous wastes
Modification of processes/operations to improve efficiency in water consumption
Training of employees to engage them in the reduction of wastesa

Rewards to employees for the best pollution prevention/reduction initiativesb

Monitoring of the environmental information of processes/operationsb

Ecodesign
Design/modification of products/packaging to reduce/avoid hazardous or toxic materialsa

Design/modification of products/packaging to reuse, recycle and recover materials/parts
Design/modification of products/packaging to reduce the release/generation of pollutants to air, water or soil during all stages of the product
life cycle
Design/modification of products/packaging to reduce consumption of energy and water during all stages of the product life cycle
Design/modification of products/packaging to reduce consumption of raw materials (that are not toxic or dangerous) during all stages of the
product life cycle

Green logistics
Proper maintenance of means of transport used for distributiona

Optimization of delivery routes and logistics
Optimization of truck load
Implementation of activities for the efficient use of energy in the warehouses used for the logistics and distribution of productsa

Elimination of excess packaging materials and shipping
Green purchasing

Selection of suppliers or subcontractors based on specific environmental criteria
Checks on the suppliers to have a certified EMS/14001 standarda

Environmental training and awareness seminars for suppliers
Environmental audits of suppliers
Collaborative work with suppliers on the reduction of the environmental impacts in the focal firm’s facilitiesb

Environmental collaboration with customers
Collaborative work with clients to reduce the environmental impact of packaging and the packing of productsb

Collaborative work with clients to use less energy during the transportation of products
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Collaborative work with clients to reduce the environmental impact of products during their use
Collaborative work with clients to facilitate the return and collection of post-consumer wastes/used packaging

Reverse logistics
Recovery of used products/packaging to repair/remanufacture them to sell them on the market again
Recovery of used products/packaging to recover materials/components
Recovery of used products/packaging to give them a proper final disposal
Recovery of used products/packaging to return them to their ownersb

Social practices
Labour practices

Implementation of a safety and health management system (e.g., OHSAS 18001)
Implementation of programs to promote safe and healthy conditions in all operationsb

Promotion of the inclusion of and employment generation for vulnerable peoplea

Adoption of health and social welfare programs for employees other than those required by national laws and regulations
Training programs/seminars on international labour standards and human rights

Product responsibility
Design/modification of products/packaging to avoid causing damage to the health or safety of the end user
Design/modification of products/packaging to reduce hazards to workers throughout the focal organization's supply chainb

Placement of additional information on product packaging to educate end users on how to use, consume and dispose of/remove the product
properlya

Allowing the end user to monitor the product for its carbon footprinta

Community relationships
Open dialogue with the neighbouring communityb

Support for the welfare programs for the communityb

Donations to non-profit organizationsa

Incorporation of the low-income community in the plant's supply chain activities
Socially responsible purchasing

Safety and occupational health audits of suppliers
Audits of key suppliers regarding the existence and implementation of codes of conduct and anti-corruption policies
Collaborative work with suppliers on labour issues and human rights

Strategic purchasing
Use of guidelines/contract policies known by suppliersa

Activities for purchasing personnel to be highly qualified/trained to properly develop its functions and responsibilitiesa

Purchasing function involved in strategic management processesb

Collaboration with suppliers on customer demand planning and forecastinga

Quick and effective response of the supply chain to the rapidly changing needs of customers and suppliers
Very quick response of the supply chain to the changing strategies of competitors
Purchasing function working collaboratively with other departments/functions of the company on social and environmental projectsb

Use of information and communications technologies in supply management
Top and middle management support

Top management’s full commitment to environmental protection, the development of human potential and the protection of humans against
damage or hazards
Top management’s general allocation of resources that are requested for environmental management and the safety and health of workers
Middle management support for environmental and social strategies
Top management’s commitment to go beyond compliance with social and environmental laws and regulations

Competitive advantage
Please indicate how much you agree or disagree with each of the following statements according to the adoption of the above social and
environmental practices:
Lower production costs relative to the company's main competitors
Avoidance of breaching the applicable laws relative to the company's main competitors
Access to new markets relative to the company's main competitors
Design and product development relative to the company's main competitors
Improvement of the company’s reputation relative to its main competitors

Appendix B. Effect sizes–f2

Endogenous construct f2

SP=>EVPR 0.1363
SP=>SOCPR 0.1201
TMMS=>ENVPR 0.0889
TMMS=>SOCPR 0.1305
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Appendix C. Prediction relevance test (Stone-Geisser Q2 test)

Constructs Q2

ECC 0.469
SRP 0.479
GP 0.387
EC 0.475
FCC 0.416
RL 0.158
GL 0.286
ENVPR 0.298
SOCPR 0.081
SHWP 0.130
CA 0.355

Appendix D. IPMA results

Factors Competitive advantage (CA)
Importance (Total effects) Performance (Index values)

Environmental practices (ENVPR) 0.161 56.146
Social practices (SOCPR) 0.425 60.478
Top and middle management support (TMMS) 0.189 86.431
Strategic purchasing (SP) 0.196 71.357

Appendix E. Statistical significance of mediated relations

Relationships Path
coefficients

Standard
error

T
statistics

p
values

Final
results

TMMS=>ECC 0.233 0.061 3.850 0.000 Yes
TMMS=>SRP 0.272 0.061 4.479 0.000 Yes
TMMS=>GP 0.222 0.058 3.794 0.000 Yes
TMMS=>EC 0.235 0.061 3.829 0.000 Yes
TMMS=>FCC 0.294 0.069 4.262 0.000 Yes
TMMS=>RL 0.145 0.043 3.382 0.001 Yes
TMMS=>GL 0.187 0.052 3.635 0.000 Yes
TMMS=>GM 0.201 0.058 3.455 0.000 Yes
TMMS=>SHWP 0.262 0.061 4.284 0.000 Yes
TMMS=>CA 0.189 0.052 3.657 0.000 Yes
SP=>ECC 0.288 0.055 5.277 0.000 Yes
SP=>SRP 0.264 0.059 4.454 0.000 Yes
SP=>GP 0.274 0.052 5.243 0.000 Yes
SP=>EC 0.290 0.054 5.363 0.000 Yes
SP=>FCC 0.285 0.061 4.694 0.000 Yes
SP=>RL 0.179 0.051 3.500 0.000 Yes
SP=>GL 0.231 0.050 4.637 0.000 Yes
SP=>GM 0.248 0.051 4.895 0.000 Yes
SP=>SHWP 0.253 0.056 4.526 0.000 Yes
SP=>CA 0.196 0.045 4.385 0.000 Yes
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