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A B S T R A C T   

This paper conceptualizes the linkages between eight distinct categories of Green Supply Chain Management 
(GSCM) practices and business innovation. We test our hypotheses with a survey of Brazilian firms. We find that 
the internal heterogeneity of Green Supply Chain Management practices influences innovation. We observe a 
strong relationship between innovation and four categories of Green Supply Chain Management practices, but no 
relationship with the other four categories. We extend current knowledge by proposing that the implementation 
of Green Supply Chain Management practices is linked to innovation when the GSCM practices fulfill two 
conditions: a) firms interact with external actors during the implementation of the practice and; b) firms and 
external actors mutually influence each other as a result of the implementation of the practice. Our practical 
contribution is that executives need to prioritize certain types of Green Supply Chain Management practices to 
have a better chance of improving innovative processes and thereby boosting organizational performance.   

1. Introduction 

Stakeholders are increasingly holding companies responsible for 
damage in the environment created by their supply chains 
(Payán-Sánchez et al., 2019) and putting pressure on firms to extend 
their environmental responsibilities with the adoption of Green Supply 
Chain Management (GSCM) practices (Gölgeci and Kuivalainen, 2020; 
Al-Sheyad et al., 2019; Pinto, 2020; Silva et al., 2021). These pressures 
also reach to include the incorporation of environmental requirements 
along the supply chain in supplier selection activities, the manufacturing 
of products, and delivery processes to the final customer (Srivastava, 
2007). 

There is, accordingly, growing interest to elucidate the extent to 
which GSCM practices have the potential to improve not only environ-
mental protection but also firms’ performance, thus offsetting imple-
mentation costs (Balon, 2020; Tseng et al., 2019; Pinto, 2020). In this 
‘business case’ for GSCM, positive impacts of GSCM practices have been 
proposed and documented in terms of financial (Wang and Sarkis, 2013; 
Al-Sheyad et al., 2019), operational performance (Zhu et al., 2012a, 

2012b) and competitive advantage (Pinto, 2020). 
However, there is still a gap in our knowledge in terms of the impact 

that GSCM practices have on overall business innovation performance. 
Theoretically, a positive impact has been proposed by several authors 
(Birkinshaw et al., 2008; Holt, 2005; Sancha et al., 2015; Wang and 
Sarkis, 2013; Zhu et al., 2010, 2011, 2012b). Many of those advocating 
‘the innovation case’ have drawn on Ecological Modernization Theory 
(EMT) to argue that implementation of GSCM practices triggers broader 
business innovation (e.g., Wang and Sarkis, 2013; Zhu et al., 2010, 2011, 
2012b). This stream of literature underpinned by EMT proposes that 
environmental innovation in the supply chain is driven by changes that 
occur when a vision of strategic environmental management is 
increasingly embedded in policy and technology, both at the 
macro-level (government and society, for instance, a new regulation) 
and at the micro-level (organizations, for instance, adoption of GSCM) 
(Søndergård et al., 2004; Mclaughlin, 2012). GSCM practices include 
innovations in the acquisition, production, distribution, and logistics 
processes, therefore, to successfully implement supply chain greening, 
companies need to leverage significant efforts to change or adapt their 
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products, processes, and management, often with the adoption of new 
business models. Business innovation processes are fundamental to 
making these efforts less costly and more effective, (Melander, 2017; 
Silva et al., 2019). Thus, the adoption of GSCM practices, as a conse-
quence of EM pressures, implies changes in the company’s technical 
systems that require innovative processes throughout the supply chain. 
Innovations in processes, products, organizations, and marketing will be 
developed and enhanced as the GSCM practices mature1 (Jabbour et al., 
2014; Leifer et al., 2001); as a result, firms will become more innovative 
in all endeavors, not only in their environmental aspects (Birkinshaw 
et al., 2008; Sancha et al., 2015; Wang and Sarkis, 2013; Holt, 2005). 
Recently Jabbour et al. (2020) combined EMT with stakeholders’ the-
ory, suggesting that external stakeholder pressures bring about the 
implementation of GSCM practices, and such implementation, in turn, 
triggers improvements in the innovation processes in the firm. Other 
researchers have used other theoretical frameworks to reach the same 
conclusion, for instance, Silva et al. (2019) draw on the practice-based 
view and innovation diffusion theory to propose that GSCM imple-
mentation triggers innovation, which in turn improves performance. In a 
nutshell, theoretically, previous literature supports the notion that all 
types of GSCM practices elicit business innovation as they mature. 

Alas, empirical evidence is not conclusive. Some empirical papers 
show a positive link, other papers do not support a linkage or find partial 
support. As a case in point, Silva et al. (2019), despite proposing that all 
types of GSCM practices provoked innovation, found that inbound 
GSCM practices – and to a lesser extent GSCM production practices-are 
linked to innovation but outbound GSCM practices are not. Silva et al. 
(2019) explain this discrepancy by suggesting that focal firms tend to 
have little influence over downstream supply chains. Seman et al. (2019) 
observe that there is currently limited empirical support for the notion 
that GSCM enhances overall innovation performance. 

This gap in terms of conclusive empirical support for an ‘innovation 
case’ for GSCM is critical because business innovation performance is 
crucial to sustaining business performance in the long term (Visnjic 
et al., 2016; Leung and Sharma, 2021). Thus, a more nuanced theoretical 
understanding of its linkage with different GSCM practices is needed to 
assess the overall effect of GSCM on business performance. Our review of 
literature on GSCM and innovation also reveals a scarcity of theoretical 
contributions investigating the role of practice heterogeneity. That is, 
conceptualizing and testing how differences between groups of practices 
may affect differently the relationships theorized. This gap is not trivial, 
because GSCM practices are highly heterogeneous, ranging from sup-
plier selection to eco-design (Jabbour et al., 2014). Such heterogeneity 
has been somehow overlooked in the literature looking at GSCM and 
innovation, which to date has tended to take a broader perspective to 
theorizing linkages, considering similar effects for different GSCM 
practices. Silva et al. (2019) for instance, analyze three types of GCSM 
practice but proposes that all three have a similar positive effect on 
innovation. As a result, there is a gap in terms of conceptualizing how 
(and if) the diversity of GSCM practices has a differential impact on 
innovation. Accordingly, our research question is: 

1.1. Do all GSCM practices have a positive impact on business 
innovation? 

This paper addresses such a research question by conceptualizing the 
relationships between eight categories of GSCM practices and the 
occurrence of business innovation. Theoretically, we contend that the 
application of EMT in GSCM has been obscuring our understanding of 
practice heterogeneity. Despite GSCM practices being heterogeneous, 
EMT would lead us to theorize that every group of GSCM practices im-
proves business innovation. Instead, we theorize that some practices 
improve innovation while others do not. That is, our first theoretical 
contribution is to propose that there is a GSCM practice heterogeneity 
effect in innovation, where-contrarily to EMT – the implementation of 
some GSCM practices does not contribute to business innovation. 

Our second contribution is to draw on stakeholder integration and 
collaboration for innovation theories to propose that the effect of 
practice heterogeneity can be explained by the level of relational 
mutuality: (Jackson et al., 2018; Lee and Trim, 2012); that firms develop 
with their external stakeholders through the implementation of specific 
GSCM practices. Relational mutuality refers to the extent to which the 
firms and the stakeholders influence each other (Lee and Trim, 2012). 
The GSCM practices that improve innovation involve higher levels of 
relational mutuality. We argue that the implementation of these prac-
tices does not only require collaboration with external stakeholders to 
develop environmental technologies but also creates conditions for firms 
and external actors to mutually influence each other, and this mutual 
influence boosts innovations. 

Our results, using a survey of 202 Brazilian firms in the metal-
mechanic sector, provide empirical evidence supporting our hypothesis. 

This article is structured in four sections. Firstly, the paper explores 
previous literature on GSM and collaboration for innovation. Secondly, 
we integrate insights from Stakeholder theory in order to hypothesize 
the type of GCSM practices that are drivers of innovation. Thirdly, we 
present the method with data collection, measures, analyses, and results. 
In the fourth section, we present a discussion and implications of the 
main results, and finally, section five presents the main conclusions, 
limitations, and future trends. 

2. GSCM practices as drivers for innovation 

2.1. GSCM practices 

Researchers has paid attention to the relationship between supply 
chain management and the natural environment since the late nineties 
(Mardani et al., 2019; Agi and Nishant, 2017, Badi and Murtagh, 2019; 
Tseng et al., 2019) when environmental issues began to impact supply 
chain management (Reche et al., 2020; de Oliveira et al., 2018; Micheli 
et al., 2020) and influence its results, positively or negatively (Zhu et al., 
2012a; Cousins et al., 2019; Cankaya and Sezen, 2019; Green et al., 
2012). While traditional supply chain management focuses on 
inter-organizational interactions concerning supplies, manufacturing, 
retailers, logistics operators, and customers from the perspective of 
operational and, consequently, economic improvement, GSCM will look 
at these interactions from the perspective of the drivers of economic 
results and sustainable competitive advantages: minimization of 
greenhouse gases emissions, environmental waste, optimization and use 
of resources, and reduction of waste resulting from its operation (Sri-
vastava, 2007; Sarkis et al., 2011; Tseng et al., 2019). Both the drivers of 
GSCM practices adoption and the effect that GSCM practices have on 
business performance have been widely studied. The literature reveals 
several internal and external factors that antecede GSCM implementa-
tion as well as the different impacts of GSCM on a firm’s performance 
(see Micheli et al., 2020 for a comprehensive review). However, there is 
still no consensus in the literature when it comes to the classification of 
GSCM practices into categories or sets of practices (Balon, 2020; Tseng 
et al., 2019) According to Pinto (2020), GSCM practices have evolved 
over the years and as a result there is no clear and comprehensive set of 
practices agreed upon. 

To define the eight categories of GSCM practices and conceptualize 
their impact on innovation, we reviewed the literature on GSCM prac-
tices covering the period from 1996 to 2022. Following Assumpção et al. 
(2019), we focused on previous reviews trying to categorize GSCM 
practices (Badi and Murtagh, 2019; de Oliveira et al., 2018; Tseng et al., 
2019; Balon, 2020); as well as on empirical papers focusing on the 
relation between GSCM practices and performance, directly, or through 
a moderator or mediator effect (Zhu et al., 2012a; Zaid et al., 2018; 
Suryanto et al., 2018; Silva et al., 2019; Seman et al., 2019; Longoni and 
Cagliano, 2018; Micheli et al., 2020; Green et al., 2012; Islam et al., 
2018; Cousins et al., 2019; Cankaya and Sezen, 2019). Table 1 shows the 
results of our categorization of practices, indicating the main practices in 
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each category and the literature supporting our groupings of practices. 

2.2. GSCM practices, and innovation 

Innovation has been recognized as a key role in the search for 
competitive business advantage (Ganter and Hecker, 2014; Mon-
talván-Burbano et al., 2020). In the case of GSCM, the eco-efficiency 
indicator becomes vital to steer innovation to mitigate the impacts of 
the operation when its adoption is driven by stakeholder greening 
pressures (Juntunen et al., 2019). 

The contribution of the literature that connects innovation and 
GSCM has been extensive in recent years (Al-Batayneh et al., 2021; 
Samad et al., 2021; Bag et al., 2022; Ghosh et al., 2022; Rizzi et al., 
2022). Table 2 shows a selected set of recent papers - published on top 
academic journals-that explore relations between GSCM and innovation 
constructs (most of these papers investigate these relations in devel-
oping countries). Some researchers have related innovation with GSCM 
practices in different ways such as focusing on the interaction effect on 
performance (Al-Batayneh et al., 2021; Bag et al., 2022; Lin, 2022; 
Panpatil and Kant, 2022), or other capabilities (Kara and Edinsel, 2022; 
Kumar and Barua, 2022) 

However, we perceive that there is still a theoretical and empirical 

gap that can be filled in this field. Empirically, the relationships that 
have been established between GSCM and innovation are still quite 
timid. Theoretically, the literature does not conceptualize the extent to 
which the different types of GSCM practices are differential drivers of 
innovation. 

The analysis of implementation stages in GSCM also helps to un-
derstand the importance of collaboration and interaction to achieve a 
great level of innovation (Silva et al., 2019). These authors explain that 
the GSCM implementation is composed of four stages: coherence, 
cognitive participation, collective action, and reflexive monitoring, and 
these stages imply diffusion activities related to the innovation diffusion 
process that requires knowledge, persuasion, decision, implementation, 
and confirmation (Rogers, 1995). 

These diffusion activities require interaction with internal stake-
holders (employees or managers) but, critically, interactions are also 
needed with external stakeholders (customers, providers, etc.) to enable 
the implementation process that contributes to the firm with new 
knowledge, external participation, or reflexive monitoring. Accordingly, 
the consideration of stakeholders’ integration in the firm helps to 
enhance innovation (Plaza-Úbeda et al., 2010; Payán-Sánchez et al., 
2019). 

In this context, we propose that Ecological Modernization Theory 

Table 1 
Set of GSCM practices and the main characteristic.  

PRACTICE 
CATEGORY 

DESCRIPTION PRACTICES INCLUDED MAIN REFERENCES 

Customer Cooperation 
(CC) 

Downstream Cooperative 
Network and stakeholder 
relationship 

Adoption of ecological packaging, ecological and cleaner 
production projects and customer-oriented ecological 
projects. 

Holt and Ghobadian (2009); Azevedo et al. (2011); Zhu 
et al. (2015); Zhu et al. (2016); Zhu and Wang (2018) 

Ecodesign (ECD) Product Lifecycle and Disposal 
Projects 

Projects that assess their life cycle, reduction or elimination 
of materials hazardous to the environment, 
remanufacturing, reuse, recycling, recovery of materials 
and components, development of clean technologies and 
environmentally friendly packaging. 

Srivastava (2007); Zhu et al. (2008); Awasthi and 
Govindan (2016); Hsu and Hu (2010); Rha (2010);  
Zsidisin and Siferd (2011); Green et al. (2012); Tseng 
and Chiu (2013); Govindan et al. (2014); Zaid et al. 
(2018); Badi and Murtagh (2019); Micheli et al. (2020); 
Stekelorum et al. (2021) 

Green Compliance 
(GC) 

Risks and associated 
requirements and senior 
management commitment 

Environmental compliance and audit programs; 
environmental audit for internal supplier management, 
effectively responding to public opinion and society’s 
expectations and top management’s commitment to 
environmental improvement. 

Vachon and Klassen (2008); Awasthi et al. (2010); Zhu 
et al. (2011); Rha (2010) 

Green Marketing 
(GM) 

Environmentally oriented 
marketing and awareness mix 

Green-image management practices, innovation to improve 
R&D functions to provide low-cost green products, modify 
dirty technologies for cleaner technologies and cross- 
functional cooperation for environmental improvements, 
and training for green practices. 

Zhu et al. (2011); Tseng and Chiu (2013); Govindan 
et al. (2014); Cankaya and Sezen (2019) 

Green Purchasing 
(GP) 

Upstream cooperative network Purchasing policies, which include environmental concerns 
related to raw materials (extraction and purchase), supplier 
selection, supplier evaluation and development, supplier 
operations, packaging, recycling, reuse, resource reduction, 
management systems and final destination of company 
products. 

Zhu et al. (2008); Thun and Muller (2010); Green et al. 
(2012); Azevedo et al. (2011); Zaid et al. (2018); Badi 
and Murtagh (2019); Cankaya and Sezen (2019);  
Micheli et al. (2020) 

Internal 
Environmental 
Management (IEM) 

GSCM practice-driven operation Implement and manage environmental management 
systems and certification, managing pollution control 
initiatives and reducing the consumption of hazardous and 
toxic materials and integrating the quality and 
environmental management system into the planning and 
operation processes. 

Zhu et al. (2008); Vachon and Klassen (2008); 
Awasthi et al. (2010); Wan Mahmood (2013); Zhu et al. 
(2016); Cankaya and Sezen (2019); Micheli et al. 
(2020); Stekelorum et al. (2021) 

Investment Recovery 
(IR) 

Life cycle of products, 
equipment and raw materials as 
a source of resources 

Selling materials and supplies that are leftover from the 
production process, selling unused raw stock, selling used/ 
obsolete equipment. 

Zhu et al. (2008); Zsidisin and Siferd (2011); Tseng and 
Chiu (2013); Wan Mahmood (2013); Govindan et al. 
(2014); Rha (2010); Green et al. (2012); Zhu et al. 
(2015); Zhu et al. (2008); Zhu et al. (2016); Cankaya 
and Sezen (2019); Micheli et al. (2020); Stekelorum 
et al. (2021) 

Reverse Logistics (RL) Product and packaging flow- 
induced return for asset 
recovery 

Management of return flows induced by various forms of 
reusing products and materials in industrial production 
processes related to the product and packaging, such as 
activities to resell, redeem, renew, remanufacture, recover, 
and recycle. 

Hsu and Hu (2010); Srivastava (2007); Zaid et al. 
(2018); Oliveira et al. (2019); Stekelorum et al. (2021) 

Source: adapted from Assumpção et al. (2019) 
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(EMT) needs to be complemented with stakeholder theory and collab-
oration for innovation theory in order to explain what type of GSCM 
practices are conducive to greater innovation levels. 

EMT suggests that environmental performance can improve business 
performance when the achievement of environmental outcomes is 
triggered by pro-environmental changes in the mindsets and behavior of 
governments, markets, and civil society, thus leading to new technolo-
gies and practices (Søndergård et al., 2004). In short, greening pressures 
are drivers for the adoption of greener practices and such adoption needs 
business innovation (Mclaughlin, 2012; Yee et al., 2013). Addressing 
pressures to reduce or eliminate the impacts of operations requires new 
environmental technologies and greening strategies applied along with 
the supply chain (Huber, 2008), such as sustainable resource manage-
ment, clean technologies, the substitution of dangerous substances, 
product design for the environment, expanded producer responsibility, 
recycling, the addition of purification technologies to control emissions, 
waste treatment, among others. Sometimes innovation results from 
voluntary and proactive strategies to achieve competitive advantage 
(Holt, 2005; Sancha et al., 2015), other times is a response to the pres-
sures of legal requirements (Holt and Ghobadian, 2009) or to remain 
competitive under market pressures caused by greener purchasing 
behavior (Birkinshaw et al., 2008; Testa and Iraldo, 2010). In other 
words, pressures from policy, markets, and civil society increase 
competition due to technological advances, changes in the business 
environment, and consumer behavior (Seth and Ram, 1987). Thus, to 
respond to these pressures, a company can make several types of 
changes in its working methods and the use of production factors, 
seeking better results linked to the increase of its productivity and/or its 
organizational performance (Zhu et al., 2011). Fig. 1 below shows the 
drivers that connect the necessity to enhance innovation to implement 
GSCM. 

Based on these findings and considering that EMT is a theory mainly 
focused on innovation and industrial-technological development in line 
with environmental protection, it could be hypothesized that all GSCM 
practices will be positively related to innovation. 

However, drawing on the literature in collaboration for sustainable 
innovation, we suggest that not all GSCM practices will trigger business 
innovation. More concretely, we argue that for GSCM practices to result 
in innovation, the practices should promote exchanges between internal 
and external stakeholders; providing arenas for internal and external 
stakeholders mutually influencing each other, either through formal 
collaboration or informal relationships and exchanges (Vachon and 
Klassen, 2008; Sarkis et al., 2011; Vazquez-Brust et al., 2014a). When 
practices only promote internal collaboration, the result is improved 
efficiency in existing routines but there is no particular incentive to 
innovate and depart from existing paths (Leifer et al., 2001). It is 
through exposure to different ideas, knowledge, and resources brought 
by interactions with external stakeholders that firms are incentivized to 
explore new ways of doing things (George et al., 2012; Corral de 
Zubielqui et al., 2019). However, not all interactions with external 
stakeholders lead to innovation). Firms are often unsure about the 
quality of knowledge and resources transferred externally (Corral de 
Zubielqui et al., 2019) or reluctant to take risks investing in knowledge 
that may not be useful or challenging to adapt; and tend to see the 
knowledge that has not been developed within the organization as a risk 
(Easterby-Smith et al., 2008). Thus, the innovation driven by in-
teractions with external stakeholders fully takes off only when the 
implementation of a GSCM practice enables the integration of stake-
holders (Seman et al., 2019). This integration gives some flexibility for 
firms and stakeholders to influence mutually and improve the quality 
and usefulness of knowledge (Jackson et al., 2018; Adomako et al., 
2019), thus allowing firms to share the risks for activities that are 
beyond the scope or capabilities of a single firm (Zeng et al., 2010). In 
such a case, firms can not only improve organizational efficiency but 
also obtain added value by innovating to catch up with stakeholder 
expectations and resources (Driessen and Hillebrand, 2013). 

From the above, we propose that the type of GSCM practices pro-
moting innovation as they mature are those that during their imple-
mentation fulfill two conditions: a) they involve internal and external 
stakeholders, and b) they offer opportunities for firms and external 
stakeholders to influence each other. 

This situation corresponds to a high level of stakeholders’ integration 
where firms know stakeholders’ demands, interact with them, adapt the 
firm strategy (GSCM in our case) to stakeholders’ demands, and influ-
ence stakeholders to share knowledge and resources with the firm. 
(Plaza-Úbeda et al., 2010). The mutual generation of knowledge 
(stakeholders and firms), the legitimation of a firm’s behavior as a result 
of this integration, and the adaptation process that firms implement 
become drivers of innovation results, both for the firms and stake-
holders. The necessity of developing stakeholders’ integration activities 
when GSCM practices are implemented reinforces the connection of 
these practices with innovation (Brown, 2003; Plaza-Úbeda et al., 2010). 

Therefore, the combination of literature in collaboration for inno-
vation with literature in stakeholder theory leads us to conceptualize 
that the greater the environmentally oriented organizational efficiency 
through reciprocal exchanges and integration with external actors, the 
more innovative the industrial operations, developed through greening 
strategies (Mumford, 2003; Huber, 2008). Accordingly, it follows that 
innovation happens when not only do GSCM practices mature but also 
involve external stakeholders in their implementation (condition 1), and 
these stakeholders both influence and are influenced by the firm (con-
dition 2). 

Next, we analyze whether or not each of the categories of GSCM 
practices presented in Table 2 satisfies these two conditions, if the 
category of practice fulfills both conditions, then it can be hypothesized 
that it is positively related to innovation. To make our thread of argu-
ments easier to follow, we start with the four practices for which we 
hypothesize a positive relationship with innovation (H1-H4) and follow 
with the practices for which we hypothesize no relation with innovation 
(H5-H8). 

2.2.1. Development of hypothesis about GSCM practices positively linked to 
innovation 

2.2.1.1. Cooperation with customers. In developing countries, re-
searchers have observed that innovations are most notably present in 
products and services that address the needs of the local consumers and 
result from direct collaboration with customers where customers and 
firms influence each other, (Prahalad and Hart, 2002). When coopera-
tion is strong is because firms integrate their customers and learn from 
customers how to better address their needs with innovation (Guo et al., 
2021). For example, Nambisan and Baron (2010) found that through 
cooperative practices, customers develop a sense of partnership with 
companies that motivates greater contributions toward new product 
development. Innovations are stronger when there is an active interface 
between various external stakeholders and firms (Ritter and Walter, 
2003). The more the reciprocal interdependence between the firm and 
its customers, the more is the need for mutual adjustment leading to 
collaborative innovation, as firms increase their reliance on customers 
for product insights, and customers on the firm for solutions to their 
needs (Greer and Lei, 2012). Thus, both conditions are fulfilled and we 
propose: 

H1. Cooperation with customers (CC) practices are positively related 
to innovation 

2.2.1.2. Eco-design. Eco-design refers to the integration of environ-
mental considerations into product design and development (Soh and 
Wong, 2021). Eco-design practices require user participation (Sassanelli 
et al., 2019). Companies gauge information about the impacts of their 
practices on stakeholders and build on stakeholder expectations to 
design new products that not only satisfy explicit expectations but also 
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Table 2 
Overview about recent literature about GSCM and relationship with innovation.  

Autor Paper GSCM Practices Conceptual or 
Empirical 

Findings Relationship With Innovation 

Al-Batayneh 
et al. (2021) 

Drivers of performance 
indicators for success of green 
SCM strategy and sustainability 
performance: the mediator role 
of innovation strategy 

In general Empirical GSCM strategy success exerted a 
significant effect on both 
innovation strategy and 
sustainability performance. 

To address performance 
indicators of GSCM practices in 
the dairy industry sector in 
Jordan. The study added 
knowledge value on the 
assessment of GSCM strategy 
performance, its impact on 
sustainability performance 
through innovation strategy. 

Bag et al. (2022) Effect of eco-innovation on green 
supply chain management, 
circular economy capability, and 
performance of small and 
medium enterprises 

In general Empirical Coercive, normative, and 
mimetic pressures have a 
positive relationship with eco- 
innovation. Furthermore, eco- 
innovation is positively 
associated with GSCM, with 
these two concepts significantly 
related to the building of CE 
(circular economy) capability. 

BDSCs (big data driven supply 
chains) have a moderating 
influence on the relationship 
between CE capability and firm 
performance for the CE supply 
chain, no such influence is 
evident for the relationship 
between GSCM practices and 
performance. Eco-innovation is 
positively associated with GSCM, 
with these two concepts 
significantly related to the 
building of CE capability. 

Centobelli et al. 
(2021) 

Determinants of the transition 
towards circular economy in 
SMEs: A sustainable supply chain 
management perspective 

Social pressure, environmental 
commitment, green economic 
incentives, supply chain 
relationship management, 
sustainable supply chain 
design, and circular economy 
capability 

Empirical The findings provide three main 
contributions to the body of 
literature. First, they confirm 
that environmental commitment 
and green economic incentives 
have a significant positive 
impact on supply chain 
relationship management and 
sustainable supply chain design. 
Second, they highlight the role 
of supply chain relationship 
management and sustainable 
supply chain design to improve 
the circular economy 
capabilities of SMEs. Third, they 
show a positive effect of social 
pressure on environmental 
commitment and green 
economic incentives. 

These results induce 
practitioners, academicians, and 
policy makers to design strategic 
plans to encourage circular 
economy transition of SMEs and 
supply chains, as well as to focus 
their attention on the role of 
sustainability in supply chain 
management domain. 

El Baz and Iddik 
(2021) 

Green supply chain management 
and organizational culture: a 
bibliometric analysis based on 
Scopus data (2001–2020) 

In general Conceptual 
(Bibliometric) 

Most of the influential studies 
were conducted by only a few 

This study 

researchers. The publications 
within the field started to 
increase during 2012–2020. It is 
worth mentioning, 

is contributing in increasing the 
understanding of the role of 
cultural factors on implementing 
the GSCM 

that the USA and UK universities 
have a strong research 
contribution among all, and 
there are seven core 

practices and getting the highest 
benefits from it. 

publishing journals that lead the 
field such as cleaner of 
production and sustainability. 
The content analysis  
revealed some aspects and shed 
light on two main topics: 
organizational culture as a 
driver or a barrier  
toward GSCM; and the 
organizational culture 
contribution role on the impact 
of GSCM on performance.  

Gao et al. 
(2021) 

Integrating corporate website 
information into qualitative 
assessment for benchmarking 
green supply chain management 
practices for the chemical 
industry 

Economic initiatives, 
environmental management, 
eco-design, resource recycling, 
and stakeholder and employee 

Empirical The results reveal that the 
aspects of environmental 
management, eco-design and 
resource recycling are the most 
important GSCM themes. 

The top five practices are top 
management support, 
performing life cycle assessment, 
managing environmental risks, 
advancing recycling 
technologies and integrating 
reverse logistics. 

(continued on next page) 
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Table 2 (continued ) 

Autor Paper GSCM Practices Conceptual or 
Empirical 

Findings Relationship With Innovation 

Ghosh et al. 
(2022) 

A PDCA based approach to 
evaluate green supply chain 
management performance under 
fuzzy environment. 

Environmental, operational, 
and economic aspects of 
sustainability 

Empirical The result reveals that the 
environmental impact of 
harmful substances released 
from production is the most 
influential parameter. The result 
also reveals that Organization C 
is the benchmark organization 
and its strategies can guide other 
organizations for GSCM 
performance improvement. 

The proposed model is capable of 
handling vagueness and 
ambiguity in decisions. 

Jell-Ojobor and 
Raha (2022) 

Being good at being good—The 
mediating role of an 
environmental management 
system in value-creating green 
supply chain management 
practices 

In general Empirical The study demonstrates that, 
through their synergistic 
combination with a firm’s 
complementary EMS, utilizing 
GSCM practices can result in 
intangible assets as sources of 
long-term financial benefits. 

GSCM practices have a positive 
impact on accounting-based 
financial performance, meaning, 
return on assets (ROA) and 
return on equity (ROE). In 
contrast, firms that implement 
GSCM practices and a certified 
EMS simultaneously achieve a 
higher market valuation in terms 
of Tobin’s Q in addition to a 
higher ROA and ROE in the 
following year. 

Kalpande and 
Toke (2020) 

Assessment of green supply 
chain management practices, 
performance, pressure and 
barriers amongst Indian 
manufacturer to achieve 
sustainable development 

Internal environmental 
management, Green 
purchasing, Eco-design, 
Cooperation with customers, 
Investment recovery, 
Environmental performance, 

Empirical The main finding of this paper is 
ranking of identified GSCM 
practices, performances, 
pressures 

The authors provide a 
comprehensive typology of 
GSCM practices, performances, 

and barriers. The study 
identified three organizational 
context dimensions (innovation, 
performance and 

pressures and barriers based on 
empirical evidence and 
conceptual arguments. 

management) and investigated 
the present status of GSCM. The 
main contribution of the study is 
the alignment  
of each category of GSCM 
practices, performances, 
pressures and barriers and 
organizational dimension with  
the selected theoretical lenses 
that can help future 
investigations to deepen the 
analysis of GSCM. Besides the  
theoretical contributions, the 
authors believe this contribution 
can also achieve practitioners.  

Kara and 
Edinsel 
(2022) 

The mediating role of green 
product innovation (GPI) 
between green human resources 
management (GHRM) and green 
supply chain management 
(GSCM): evidence from 
automotive industry companies 
in Turkey 

In general Empirical GHRM of automotive companies 
operating in Turkey has a 
significant positive effect on 
GSCM. In addition, GPI has a full 
mediating role in the 
relationship between GHRM and 
GSCM. Green-oriented should 
be establishment in the supply 
chain structures. Green-oriented 
human resources management 
approach is necessary to develop 
a green-oriented SCM. 

GHRM approach should be 
strengthened with green product 
innovation (GPI) activities for 
GSCM. 

Khattab et al. 
(2022) 

The relationship between big 
data analytics and green supply 
chain management by looking at 
the role of environmental 
orientation: Evidence from 
emerging economy 

In general Empirical The big data analytics (BDA), 
environmental orientation (EO) 
has a favorable and significant 
relationship with external and 
internal GSCM, according to the 
findings of this study. 
Furthermore, EO serves as a 
mediator between BDA and the 
external, and internal GSCM. 
The findings provide managerial 
insight into how to use BDA to 
establish a proactive 
environmental policy that 
covers all GSCM activities. 

The findings provide managerial 
insight into how to use BDA to 
establish a proactive 
environmental policy that covers 
all GSCM activities. 

(continued on next page) 
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Table 2 (continued ) 

Autor Paper GSCM Practices Conceptual or 
Empirical 

Findings Relationship With Innovation 

Kumar and 
Barua (2022) 

A modeling framework of green 
practices to explore their 
interrelations as a conduit to 
policy 

In general Empirical The research suggests that green 
information systems are an 
independent practice that drives 
the other practices (green 
procurement, green production, 
green distribution, and 
investment recovery). The study 
also describes practices internal 
environment management and 
co-operation with customers 
have high driving and high 
dependence power. 

The study is also novel in 
identifying the green practices in 
the petroleum industry. 

Lin (2022) IT resources and quality 
attributes: The impact on 
electronic green supply chain 
management implementation 
and performance 

In general Empirical Information technology (IT) 
human resources, IT 
relationship resources, system 
quality, and information quality 
significantly drive both e-GSCM 
internal integration and external 
collaboration. However, IT 
infrastructure resources only 
influence e-GSCM internal 
integration, and service quality 
only influences e-GSCM external 
collaboration.. 

The results also demonstrate that 
both e-GSCM internal 
integration and external 
collaboration are conducive to 
superior environmental 
performance and firm 
competitiveness 

Panpatil and 
Kant (2022) 

Green supply chain management 
implementation: modeling the 
green supply chain practices 
(GSCPs) 

In general Empirical An integrated model has been 
established using Interpretative 
structural modelling (ISM) and 
the Fuzzy matriced impacts 
croises multiplication (Fuzzy 
MICMAC) method to categorize 

It reveals the direct and indirect 
effect of each GSCPs on the 
execution of GSCM. The result 
shows 

the green supply chain that driver GSCPs have 
deliberate importance because of 
their driving power and 
dependent GSCPs are more 

practices (GSCPs). performance-oriented. 

Rastpour et al. 
(2022) 

Multi-criteria decision-making 
methods for the evaluating of a 
real green supply chain in 
companies with fast-moving 
consumer goods 

In general Conceptual In the first phase, through 
studying literature and 
acquiring academics and 
experts’ opinions, the 
framework is classified into 8 
criteria and 32 sub-criteria as 
enablers and relevant to the 
GSCM, considered as base 
subjects in preparing 
questionnaires. The second 
phase uses experts’ opinions and 
through the Fuzzy Delphi 
method, 26 sub-criteria are 
screened, confirmed, and 
employed. Also, the cause-and- 
effect criteria and sub-criteria 
(C&SC) are identified by the 
Fuzzy DEMATEL method. In this 
context, the fuzzy best-worst 
multi-criteria decision-making 
method (FBWM) indicates the 
most and least important C&SC. 
Then, by using a Weighted 
Aggregated Sum Product 
Assessment Method (WASPAS), 
the considered companies are 
evaluated and ranked in terms of 
greenness, followed by some 
analyses over the results of real 
case studies. Ultimately, some 
managerial insights are 
extracted, which are 
fundamental for being regarded 
green and play the central role 
in making the companies much 
more functional with lots of 

No findings 

(continued on next page) 
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Table 2 (continued ) 

Autor Paper GSCM Practices Conceptual or 
Empirical 

Findings Relationship With Innovation 

amazing and needful results for 
them..no 

Ricardianto 
et al. (2022) 

Building green supply chain 
management in pharmaceutical 
companies in Indonesia 

In general Empirical The results of the study conclude 
that there is the contribution 

No findings. 

of Green Manufacturing, Green 
Distribution, and Reverse 
Logistics on the success of GSM 
implementation so that 
companies must always pay 
attention to the facilities and 
related policies 
to improve the performance of 
those variables. 

Rizzi et al. 
(2022) 

Exploring the nexus between 
GSCM and organisational 
culture: insights on the role of 
supply chain integration 

In general Empirical The results highlight that it is 
necessary to observe the 
disaggregated paths that link the 
different types of organisational 
culture (OC) and dimensions of 
supply chain (SC) integration to 
benefit from a path-specific 
rationale for each GSCM 
practice. Insights on how 
different dimensions of SC 
integration mediate the 

This paper adopts an original 
classification of both OC and SC 
integration, identifying the 
existence of previously 
unrevealed 

relations between different OCs 
and GSCM practices, in the light 
of the role played by perspective 
on knowledge, skills and 
abilities (KSAs) in the pursuit of 
the firm’s sustainable 
performance, 

nexuses. Additionally, it 
provides an original contribution 
to the extant literature by 
separately analysing each GSCM 
practice and, thus, offering 

reveal the relative importance of 
establishing strong relationships 
with customers and among the 
actors involved in the 
production process. 

detailed insights on their drivers. 

Rupa and Saif 
(2022) 

Impact of Green Supply Chain 
Management (GSCM) on 
Business Performance and 
Environmental Sustainability: 
Case of a Developing Country 

In general Empirical This study found that the impact 
of implementation of GSCM 
practices differs with respect to 
cost, profit, waste disposal, 
resource consumption, and 
greenhouse gas emission. GSCM 
practices have a statistically 
significant impact on cost, waste 
disposal, resource consumption, 
and greenhouse gas emission. 

The impact of GSCM practices on 
profit was statistically 
insignificant. It was found that 
lack of IT implementation, high 
cost of waste disposal, 
uncertainty and competition in 
the market, resistance to change, 
and lack of top management 
support are the major barriers to 
implement GSCM practices in 
Bangladesh. 

Samad et al. 
(2021) 

Green Supply Chain 
Management practices and 
impact on firm performance: The 
moderating effect of 
collaborative capability 

In general Empirical The collected data from 
manufacturing firms were 
analyzed using the partial least 
squares technique. Accordingly, 
mimetic, normative, and 
coercive pressures were found to 
affect GSCM positively and 
significantly. Moreover, the 
GSCM and the firms’ 
environmental, operational and 
economic performances were 
found to be positively and 
significantly associated. In 
addition, according to the 
moderation analysis, 
collaborative capabilities had 
significant moderating effects 
on the association of green chain 
management and environmental 
as well as economic 
performance. However, 
collaborative capabilities could 
not moderate the association of 
GSCM and operational 
performance. 

Managers, supply chain 
specialists and also policy 
makers would benefit from the 
findings of the present study 
along with the inspirations 
resulting from the contribution 
of specific drivers in 
implementing GSCM methods, 
while application of the 
mentioned methods could be 
effective in achieving the desired 
performance levels. 

(continued on next page) 
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influence customer behaviors (Zeng et al., 2020; Cicconi, 2020). For 
instance, Zeng et al. (2020) found that packaging eco-design can lead to 
a reduction in consumer food waste. Cicconi (2020) presents a case of 
eco-design where designers, manufacturers, suppliers, and other stake-
holders within the supply chain collaborated in the development of 
products and eco-materials using recyclables. The outcome not only 
satisfied the expectations of the actors regarding the selected material, 
packing, or functioning of the products but also triggered changes in 
business models. The participation of customers in eco-design that is 
responsive to their wants adds value through increased sales or customer 
loyalty (Iranmanesh et al., 2019). This mutual exchange may lead to a 

higher level of innovation supporting the new products. Thus, both 
conditions are fulfilled, and we propose: 

H2. Eco-design (ECD) practices are positively related to innovation. 

2.2.1.3. Green marketing. Green marketing refers to any type of 
advertising or promotion that implies an environmental benefit (Szabo 
and Webster, 2021). Green marketing is divided into two areas: green 
internal marketing, and green external marketing. Green internal mar-
keting focuses on inbound processes to enhance environmental aware-
ness and commitment in the organization. Green external marketing is 
focused on advertising the company’s green credentials and supporting 

Table 2 (continued ) 

Autor Paper GSCM Practices Conceptual or 
Empirical 

Findings Relationship With Innovation 

Saruchera and 
Asante-Darko 
(2021) 

Reverse logistics, organizational 
culture and firm operational 
performance: Some empirical 
evidence 

In general Empirical That implementing reverse 
logistics (RL) practices 
positively influences the 
operational performance (OP) of 
the firm, while organizational 
culture (OC) strengthens such 
influence. 

This study expands the RL 
literature by obtaining the 
results for the conceptual model 
and dealing with the implication 
from a developing economy’s 
perspective, hence 
supplementing the growing body 
of knowledge. 

Silva et al. 
(2021) 

Sustainable development in 
small and medium enterprises: 
The role of entrepreneurial 
orientation in supply chain 
management 

eco-design and internal 
environmental management 

Empirical Two practices, “eco-design” and 
“internal environmental 
management”, are present in all 
configurations, with the latter 
being the single core condition. 
The components of EO are 
present in all the configurations. 
Three distinct configurations 
lead to the simultaneous 
achievement of high 
environmental performance and 
high economic performance. 
Some noticeable differences 
appear in these configurations: 
“internal environmental 
management” is no longer a core 
condition, instead external 
practices (“green purchasing,” 
“cooperation with customers 
including environmental 
requirements,” and “investment 
recovery”) and “risk-taking” 
become core conditions. 

Expand theory on the link 
between entrepreneurial 
orientation and sustainable 
performance. 

green purchasing, 
cooperation with customers 
including environmental 
requirements, investment 
recovery and risk-taking  

Fig. 1. Innovation Drivers 
Source: Adapted from Seth and Ram (1987, p. 845). 

J.J. Assumpção et al.                                                                                                                                                                                                                           



Journal of Cleaner Production 367 (2022) 132877

10

the environmental values of customers and other external stakeholders 
(Sharma and Lee, 2012). Green external marketing practices can 
respond to a reactive or proactive strategy (Aragón-Correa, 1998; 
Sandberg, 2002) but in both cases, the success in the development of 
green marketing, is based on effective communication and exchange of 
knowledge (Polonsky, 1995). Market research and focus groups with 
customers and other stakeholders provide arenas for these exchanges in 
green marketing (Peattie, 2001). Mutuality of influence is part of 
external green marketing because effective communication requires that 
the stakeholders (especially the external e.g. customers) and the com-
panies (managers) perceive a positive impact or exchange effect for the 
consolidation of their collaborations actions (Vaccaro, 2009). Thus, 
green external marketing practices fulfill both conditions for the 
implementation of a GCSM practice to trigger innovation. Since internal 
and external marketing are interdependent, with internal marketing 
supporting external marketing (Bansal et al., 2001; Qureshi and Mehraj, 
2021), we propose that the combination of external and internal green 
marketing practices will boost innovation: 

H3. Green marketing (GM) practices are positively related to 
innovation. 

2.2.1.4. Reverse logistics. Reverse logistics practices are recognized as a 
profitable and sustainable business strategy (Dowlatshahi, 2000). 
Reverse logistics is a reverse flow: a process in which the manufacturer 
takes back used products from consumers to recycle or remanufacture 
(de Paula et al., 2019). The implementation of reverse logistics requires 
mutual interaction, information sharing, knowledge generation, and 
collaboration between the components of the supply chain, especially 
focal companies, end customers and logistic suppliers (de Paula et al., 
2019; Olorunniwo and Li, 2010), which all need to make adjustments in 
their operations and practice to enable the reverse flows (Guide and Van 
Wassenhove, 2009). Accordingly, the implementation of reverse logistic 
practices requires careful negotiation and orchestration of initiatives to 
share resources along the supply chain, triggering changes in the rou-
tines of external actors and changes in the routines of the focal company 
as a consequence of these negotiations and collaboration (Cricelli et al., 
2021). Thus, the implementation of reverse logistic practices necessarily 
involves the integration of external stakeholders in a situation where 
firms and stakeholders influence each other in the process. Therefore, 
both conditions are fulfilled and we hypothesize: 

H4. Reverse logistics (RL) practices are positively related to 
innovation. 

2.2.2. Development of hypothesis about GSCM practices not related to 
innovation 

2.2.2.1. Green compliance. Compliance with environmental regulation 
could imply interaction with an external stakeholder-the regulator- but 
such interaction is usually unilateral; taking the form of government 
inspections and controls, rather than collaboration (Shao et al., 2020). 
Additionally, even when there is collaboration – for instance through 
negotiated agreements (see Franco-García et al., 2012), smaller firms 
cannot usually influence their regulator. The relation is still unidirec-
tional without mutual interaction (Del Brío and Junquera, 2003). 
Therefore, the second condition of mutual influencing during the 
implementation of the GSCM is not fulfilled. Accordingly, we 
hypothesize: 

H5. Green compliance (GC) practices are not related to innovation 

2.2.2.2. Internal environmental management. By definition, internal 
environmental practices do not imply interaction and collaboration with 
external stakeholders, and usually, interactions only happen with em-
ployees, for instance in the case of green human resource management 
(Saeed et al., 2019) or with managers (Plaza-Úbeda et al., 2009). As a 

result, the first condition is not fulfilled and we hypothesize: 

H6. Internal environmental management (IEM) practices are not 
related to innovation. 

2.2.2.3. Investment recovery. Investment recovery refers to the sale of 
used equipment, returned stock, and other assets that are no longer 
valuable to the company (Lam et al., 2015). It is considered a GSCM 
practice because it reduces the company’s waste generation and con-
tributes to extending the life cycle of equipment. (Wong et al., 2012). 
While there is interaction with external stakeholders-the buyers-, these 
interactions tend to be one-off and unilateral, often with a focus on the 
negotiation of prices (Cankaya and Sezen, 2019). Wu et al. (2012) found 
that the implementation of investment recovery is driven and supported 
by internal organizational practices, rather than by market demand or 
government regulation- External collaboration in investment recovery 
practices is addressed to increase the profitability of the transactions but 
it does not involve mutuality. Therefore, the second condition is not 
fulfilled. Accordingly, we hypothesize. 

H7. Investment recovery (IR) practices are not related to innovation. 

2.2.2.4. Green purchasing. Ideally, a firm committing to green pur-
chasing should implement a range of practices involving supplier se-
lection, development, collaboration, and evaluation (Foo et al., 2019).) 
Although an external stakeholder (the supplier) is obviously present in 
the implementation of green purchasing, in practice such implementa-
tion does not always imply a mutual interaction or collaboration be-
tween buyer and customer, especially when either the supplier or buyer 
are small firms (Green et al., 2000). Thus, in the implementation of 
green purchasing, there is not necessarily mutuality and the second 
condition is not fulfilled. Accordingly, we suggest that implementing GP 
does not trigger more innovation in the firm. 

H8. Green purchasing (GP) practices are not positively related to 
innovation. 

Table 3, below, summarises our hypotheses. 

3. Methods 

3.1. Target population and sample 

This research is focused on metalworking (also called metallurgical) 
medium and large companies in the Vale do Itajaí, state of Santa Cata-
rina (Brazil). According to the Brazilian Institute of Geography and 
Statistics (2021) and Brazilian Association of Machinery and Equipment 
Industry (2021), this industry represents about 10% of Brazil’s Economy 
(in terms of GDP and employees) and about 79% of companies are small 
and medium-sized companies. Santa Catarina. There were 2342 firms 
listed for the state of Santa Catarina in the database of the Brazilian 
Association of Machinery and Equipment Industry (2016) of which 998 
were located in the Vale do Itajai. These 998 firms were our population 
and sample. 

3.2. The research process 

Our paper is quantitative and uses primary data collected through a 
survey since we aim to statistically test the relationships hypothesized. 
The research process involved three stages:  

1. Design: identification of GSCM practices and grouping into 
categories  

2. Data collection  
3. Analysis 
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3.2.1. Stage 1: Designing the data collection instrument 
Stage 1 involved a literature review of GSCM practices, this literature 

review was aimed to define a set of practices balancing comprehen-
siveness with relevance. The outcome of this stage was the identification 
of 44 distinct GSCM practices that fulfilled the criteria of being previ-
ously mentioned at least three times in GSCM literature grouping GSCM 
practices (Assumpção et al., 2019) 

We adopted this approach and criterion rather than choosing a 
previous scale because as the body of GSCM research grows, also in-
creases the number of GSCM practices identified and the scales pro-
posed. Zhu et al. (2008) identified 24 practices and warned that the list 
could have been more comprehensive. Rostamzadeh et al. (2015) 
described 32 GSCM practices. We identify 44. 

The next step was to group these 44 practices into categories or 
bundles to facilitate analysis. Many researchers have been grouping 
practices into bundles sharing some common criteria but again there is 
no consensus on the common criteria adopted for grouping practices, 
nor on the number of groups and the practices included in each. While 
Zhu et al. (2008) is often cited, we found fifteen different criteria used to 
classify GSCM into bundles, and the list is not exhaustive (e.g., Rao and 
Holt, 2005; Zhu et al., 2012a; Zhu and Sarkis, 2006; Zhu et al., 2008; 
Rostamzadeh et al., 2015; Jabbour and de Sousa Jabbour, 2016; Silva 
et al., 2019). We followed the classification into 8 GSCM practices 
proposed for the context of Brazil by Assumpção et al. (2019) after Zhu 
et al. (2008), since these authors verified the relevance of the classifi-
cation for the Brazilian context. 

The final data collection instrument added to the 44 GSCM items, 5 
items measuring business innovation. For the measurement of business 
innovation, we followed the scale developed by the OECD/EUROSTAT 
(2018). This scale includes items accounting for organizational, process, 
and product, innovation. Thus, the survey was composed of 49 items 
referring to 9 constructs: cooperation with the customer, ecodesign, 
green compliance, green marketing, green purchase, internal environ-
mental management, investment recovery, reverse logistics, and inno-
vation. The 44 items related to the 8 categories of GSCM practices are 
detailed in the Appendix, and the sources supporting the selections of 
items in each category can be seen in Table 1. 

3.2.2. Stage 2: Data collection 
Stage 2 started by pretesting the instrument with six companies. This 

led to minor changes in wording. The data collection instrument was 
applied from July 16, 2016, to September 26, 2017, and can be con-
sulted at: https://bit.ly/2Potk2E. The data instrument was sent by email 
to the supply chain managers of the 998 firms in Vale do Itajai, obtaining 
202 respondents (20,2% response rate). The existence of multivariate 
outliers (significance of the measure less than 0.001) was identified, 
which were not removed from the sample because they believe that the 
observations are valid cases of the population and that, if removed, 
could limit the generality of the multivariate analysis, although possibly 
improving their results (Hair Jr. et al., 2009). 

The variance of the common method or common method bias can be 
a point of concern (Chang et al., 2010) in research based on 
self-responded perceptions. To minimize the occurrence of the common 
method bias we followed strategies suggested by Podsakoff et al. (2003): 
we randomly sorted items within each construct and emphasized to the 
respondents that their names and company information would be kept 
anonymous. In order to further identify if common method bias was a 
problem, we carried out the analysis of Common Method Variance with 
Harmans’s Single Factor (explained variance 49,2%) and the Man-
n-Whitney’s tests between responses received on time versus responses 
received with delay (values greater than 4000 and non-significant dif-
ferences in any of the items of the variables). These results reassured us 
that CMV was not a critical issue in this study. We also checked for 
non-response bias by comparing the means of variables (size, age) be-
tween respondents and non-respondents, again we did not identify a 
cause for concern. 

3.2.3. Stage 3: analysis 
To assess the relationships between the constructs, a model of 

structural equations was performed using the PLS approach. The PLS 
(Partial Least Square) approach is a technique that offers greater flexi-
bility in data modeling since it is not necessary to satisfy some tougher 
assumptions such as multivariate normality of data, independence be-
tween observations, and large sample size (Vinzi et al., 2010). 

The structural equation modeling process is divided into two parts: 
the Measurement Model and the Structural Model. To verify the validity 
of the measurement model, that is, the capacity of the set of indicators 
for each construct to accurately represent its respective concept, the 
convergent validity, reliability, discriminating validity, and dimen-
sionality were evaluated. 

To verify the convergent validity, the Average Extracted Variance - 
AVE criterion (Fornell and Larcker, 1981) was used, and the construct 
reaches validity when this indicator is greater than 50% (Henseler et al., 
2009) or 40% in exploratory research (Nunnally and Bernstein, 1994). 
To measure reliability, Cronbach’s alpha (AC) and composite reliability 
(CC) (Chin, 1998) was used. AC or CC indicators must be greater than 
0.70 for an indication of the reliability of the construct (Tenenhaus et al., 
2005), and in exploratory research values above 0.60 are also accepted 
(Hair Jr. et al., 2009). The discriminant validity is guaranteed when the 
extracted variance (AVE) of a construct is greater than the shared 
variance of that construct with the others (Fornell and Larcker, 1981). 
The cross factor loading method (Barclay et al., 1995) was also used to 
verify the discriminant validation. By the criterion of crossed factorial 
loads, the discriminant validity is reached when the item’s factorial load 
is greater than all its crossed factorial loads. To verify the dimensionality 
of the constructs, the Kaiser criterion (Hoyle and Duvall, 2004) was 
used, which returns the number of dimensions of the construct. 

The Bootstrap method was used to calculate the confidence intervals 
for the weights of the measurement model and the coefficients of the 
structural model, providing information on the variability of the esti-
mated parameters, thus establishing an important validation of the re-
sults. The Bootstrap method (Efron and Tibshirani, 1993) is widely used 
in making inferences when the probability distribution of the variable of 
interest is not known. 

To assess the quality of the adjustments, R2 and GoF were used 
(Tenenhaus et al., 2005). The R2 represents on a scale of 0%–100% how 
much the independent constructs explain the dependents, being that, in 
general, values less than 25% represent weak explanatory capacity, 
values between 25% and 50% indicate moderate explanatory capacity, 
and values over 50% show substantial explanatory capacity (Hair Jr. 
et al., 2009). The GoF, on the other hand, is a geometric average of the 
AVEs of the constructs and the R2 of the model and also varies from 0% 
to 100%. GoF in PLS cannot discriminate valid models from invalid ones, 
in addition to not being applied to models with formative constructs 
(Henseler et al., 2009); it only allows the synthesis of the model’s AVEs 
and R2 in a single step and may be useful for future comparisons of 

Table 3 
Summary of hypotheses.  

Hypothesis Category of GSCM 
Practice 

Conditions 
fulfilled 

Positively related to 
innovation? 

H1 Cooperation with 
customers 

1 & 2 Yes 

H2 Eco-design 1 & 2 Yes 
H3 Green marketing 1 & 2 Yes 
H4 Reverse logistics 1 & 2 Yes  

H5 Green compliance 1 No 
H6 Internal environmental 

management 
None No 

H7 Investment recovery 1 No 
H8 Green Purchasing 1 No  
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adherence of different samples to the model. 
To compare the scores of the structural model concerning the cate-

gorical variables, the Mann-Whitney test was used (Hollander and 
Wolfe, 1999). Spearman’s correlation was used to correlate scores with 
numerical and ordinal variables (Hollander and Wolfe, 1999). The 
Spearman correlation is a limited measure between − 1 and 1; the closer 
the coefficient is to − 1, the greater the negative correlation, and the 
closer the coefficient is to 1, the greater the positive correlation. The 
software used was R (version 3.6.1). 

4. Results 

In the analysis of the measurement model, the convergent validity, 
the discriminant validity, and the reliability of the constructs are veri-
fied. Convergent validity ensures that the indicators of a construct are 
correlated enough to measure the latent concept. The discriminant 
validity verifies whether the constructs effectively measure different 
aspects of the phenomenon of interest. Reliability reveals the consis-
tency of the measures in measuring the concept they intend to measure. 

Table 4 presents the initial and final measurement model of the 
constructs. No item was excluded from the model since all had a satis-
factory factor load (greater than 0.5). 

Table 5 shows the analysis of convergent validity, discriminant val-
idity, dimensionality, and the reliability of the measurement model 
constructs. Thus, we have that in all constructs, the AC or CC reliability 
indexes were greater than 0.60, thus endorsing their reliability. Ac-
cording to Kaiser’s criterion, all constructs were one-dimensional. 
Likewise, there was convergent validation in all constructs since the 
strokes were greater than 0.40. Regarding the discriminant analysis, it 
was validated by the criterion of Fornell and Larcker (1981) only in the 
constructs for cooperation with the customer, green purchases, invest-
ment recovery, reverse logistics, and innovation since the maximum 
shared variance of each one was less than the respective AVE. 

Appendix 2 presents the cross-factorial load of the items with the 
constructs. As the factor load of all items with their respective constructs 
was greater than the maximum cross factor load (factor load of the item 
with the other constructs), it is observed that there was discriminant 
validation. 

Table 6 below shows the structural model and Fig. 2 illustrates this 
model. 

The independent variables in the model were able to explain 58.7% 
of the variability of innovation. Looking at each of the hypotheses, we 
observe:  

● There was a significant relationship (p-value = 0.005) and positive 
(β = 0.26 [0.07; 0.42]) relationship between cooperation with the 
customer and innovation. Therefore, the greater the cooperation with 
the customer, the greater the tendency to be innovative will be; thus, 
H1 is supported.  

● Likewise, there was a significant (p-value = 0.028) and positive (β =
0.22 [0.03; 0.39]) relationship between ecodesign on innovation. 
Therefore, the greater the ecodesign, the greater the innovation tends 
to be. So, H2 is supported.  

● Next, green marketing shows a significant (p-value <0.001) and 
positive (β = 0.36 [0.16; 0.53]) relationship with innovation. 
Therefore, the greater the green marketing, the greater the innova-
tion tends to be. Then, H3 is supported.  

● Regarding reverse logistics, the results showed a significant (p-value 
= 0.016) and positive (β = 0.17 [-0.27; − 0.05]) relationship with 
innovation. Therefore, the greater the reverse logistics, the greater 
the innovation tends to be. H4 is supported 

Accordingly, all the hypotheses purporting a positive relationship 
between certain GSCM practices and innovation were supported.  

● The results also pointed out that green compliance (β = 0.18 [-0.02; 
0.43]) has a positive direction but no significant relationship (p- 
value = 0.106) on innovation and, therefore, H5 is supported.  

● Likewise, in internal environmental management (β = − 0.06 [-0.28; 
0.15]), there was a non-significant and negative relationship (p- 
value = 0.639). Therefore, H6 is supported.  

● Investment recovery shows a positive but non-significant relation (p- 
value = 0.215). Hence, H7 is supported.  

● Finally, green purchasing (β = − 0.07 [-0.23; 0.11]) has no significant 
relationship (p-value = 0.465) with innovation and is also negatively 
related, so H8 is supported. 

● Accordingly, all the hypotheses proposing that certain GSCM prac-
tices were not related to innovation were also supported. 

Table 7 shows the correlations between the indicators of the con-
structs and Fig. 3 illustrates these results. It is noteworthy that all cor-
relations were positive, with the lowest being among recovery of 
investment (IR) and cooperation with customers (CC) (0.45), and the 
highest being among internal environmental management (IEM) and 
green compliance (GC) (0.89). 

After completing the adjustment of the overall quality of the model, 
the final step of PLS is the interpretation of causal relations in the light of 
theory, interpreted as Betas of simple or ordinary linear regressions, 
through the path coefficient (Henseler et al., 2009). 

This statistical tool was used considering that multiple variables will 
be analyzed simultaneously (Hair Jr. et al., 2005). PLS is recommended 
when the theory is still under development (Jabbour et al., 2013), as is 
the case of the GSCM practices, which are based on the structuring of 
practical sets, having a more exploratory than the confirmatory char-
acter of models, that is, testing the established hypothesis, consequently 
validating or refuting the proposed conceptual model. 

Fig. 3 shows these path relationships between practical activities and 
the proposed sets. As a reference, the path coefficients of a PLS-PM 
structural model can also be interpreted as Beta coefficients (standard-
ized regression coefficients) of least squares, which can be used for a 
direct comparison between coefficients and their relative explanatory 
powers for the dependent variable (Hair Jr. et al., 2009) in this case 
shown in Fig. 3’ structural model. 

Several studies have endeavored to structure a framework of GSCM 
practices to help establish a cause-and-effect relationship between them 
to facilitate their implementation and mitigate barriers to the matura-
tion of these practices (Zhu and Sarkis, 2006; Holt and Ghobadian, 2009; 
Hsu and Hu, 2010; Von Geibler, Kristof, and Bienge, 2010; Azevedo 
et al., 2011; Govindan et al., 2014). 

On the other hand, determining which conceptual criteria we should 
use to classify sets of practices, which relationships are more important, 
and how these relationships can leverage consistent processes of inno-
vation is essential to answer the questions that emerge in the field and 
that are necessary to answer the demands of companies and society. 

It is precisely to answer how sets of GSCM practices are related to the 
innovation processes that we raised eight relationship hypotheses about 
the innovation construct. To check the quality of the adjustments, R2 
and GoF were used (Tenenhaus et al., 2005). R2 represents on a scale of 
0%–100% how much the independent constructs explain the dependent 
ones. 

Considering that to support the existence of a significant relation-
ship, “p” must be less than 0.05 (p < 0.05), being an indicator of strong 
significance when p < 0.001 (Hair et al., 2009), it can be stated that all 
of our hypothesis were supported: hypotheses of green compliance (p =
0.106), green purchasing (p = 0.465), return on investment (p = 0.215), 
and internal environmental management (p = 0.639) proposed that no 
significant relationships would be found between these practices and 
innovation. The results support that these GSCM practices have no sig-
nificant relationship with innovation. The hypotheses of internal envi-
ronmental management and green purchasing, in addition to not having 
a significant relationship with innovation, also showed the opposite 
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direction, indicating that the more mature these practices are, the less 
innovation. 

On the other hand, the hypotheses involving cooperation with cus-
tomers (p = 0.005), eco-design (p = 0.028), green marketing (p =
0.000), and reverse logistics (p = 0.016) have a significant and positive 
relationship with the processes of innovations and therefore were 
supported. 

Thus, the model could explain R2 = 58.7% and GoF = 62.5% of the 
variability of innovation through the endogenous (innovation) and 
exogenous (GSCM practices) variables. These results prove that: i) some 
categories of practices have impacts on innovation while other do not 
have impact, ii) the stronger the implementation of innovation inducing 

Table 4 
Measurement model.  

Constructo Item Initial/Final Model 

Weight I.C. - 
95%1 

C. 
F.2 

Com.3 

Customer Cooperation (CC) C1 0,35 [0,31; 
0,39] 

0,87 0,76 

C2 0,24 [0,20; 
0,28] 

0,78 0,61 

C3 0,34 [0,30; 
0,37] 

0,85 0,72 

C4 0,29 [0,24; 
0,34] 

0,77 0,60 

Ecodesign (ECD) C5 0,25 [0,22; 
0,28] 

0,84 0,70 

C6 0,21 [0,17; 
0,24] 

0,81 0,65 

C7 0,27 [0,24; 
0,30] 

0,83 0,70 

C8 0,24 [0,20; 
0,27] 

0,75 0,57 

C9 0,26 [0,23; 
0,29] 

0,85 0,72 

Green compliance (GC) C16 0,17 [0,14; 
0,20] 

0,68 0,47 

C17 0,20 [0,18; 
0,22] 

0,83 0,69 

C18 0,15 [0,12; 
0,18] 

0,79 0,62 

C19 0,21 [0,19; 
0,24] 

0,87 0,76 

C20 0,22 [0,20; 
0,25] 

0,89 0,79 

C21 0,24 [0,22; 
0,26] 

0,89 0,79 

Green marketing (GM) C22 0,21 [0,19; 
0,23] 

0,82 0,67 

C11 0,22 [0,20; 
0,25] 

0,77 0,60 

C10 0,20 [0,18; 
0,23] 

0,80 0,64 

C23 0,20 [0,18; 
0,22] 

0,85 0,72 

C24 0,18 [0,16; 
0,20] 

0,84 0,71 

C25 0,20 [0,18; 
0,22] 

0,84 0,70 

Green Purchasing (GP) C26 0,29 [0,26; 
0,32] 

0,85 0,72 

C27 0,25 [0,22; 
0,27] 

0,82 0,68 

C28 0,29 [0,26; 
0,32] 

0,93 0,86 

C29 0,31 [0,28; 
0,34] 

0,92 0,85 

Internal Environmental 
Management(IEM) 

C30 0,11 [0,09; 
0,13] 

0,77 0,59 

C15 0,14 [0,12; 
0,16] 

0,87 0,75 

C14 0,14 [0,13; 
0,16] 

0,85 0,73 

C13 0,16 [0,14; 
0,19] 

0,75 0,57 

C12 0,15 [0,13; 
0,18] 

0,72 0,52 

C31 0,14 [0,12; 
0,16] 

0,75 0,56 

C32 0,16 [0,14; 
0,18] 

0,80 0,63 

C38 0,14 [0,12; 
0,16] 

0,77 0,60 

C33 0,13 [0,11; 
0,15] 

0,76 0,58 

Investment Recovery(IR) C34 0,31 0,82 0,67  

Table 4 (continued ) 

Constructo Item Initial/Final Model 

Weight I.C. - 
95%1 

C. 
F.2 

Com.3 

[0,24; 
0,38] 

C35 0,33 [0,27; 
0,39] 

0,84 0,71 

C36 0,33 [0,28; 
0,38] 

0,90 0,81 

C37 0,26 [0,18; 
0,33] 

0,67 0,45 

Reverse Logistic(RL) C41 0,28 [0,23; 
0,34] 

0,83 0,70 

C42 0,17 [0,11; 
0,21] 

0,80 0,64 

C43 0,22 [0,18; 
0,25] 

0,87 0,75 

C44 0,28 [0,24; 
0,33] 

0,87 0,76 

C45 0,23 [0,18; 
0,28] 

0,83 0,69 

Innovation D1 0,28 [0,24; 
0,33] 

0,78 0,61 

D2 0,23 [0,20; 
0,26] 

0,76 0,58 

D3 0,22 [0,19; 
0,25] 

0,79 0,62 

D4 0,20 [0,18; 
0,23] 

0,85 0,72 

D5 0,19 [0,16; 
0,22] 

0,76 0,58 

D6 0,17 [0,13; 
0,20] 

0,68 0,47  

1 Bootstrap Confidence Interval. 
2 Factorial load. 
3 Community. 

Table 5 
Validation of the constructed model.  

Construct Item AC1 CC2 Dim.3 AVE4 VCM5 

Customer cooperation (CC) 4 0,84 0,89 1 0,67 0,65 
Ecodesign (ECD) 5 0,88 0,91 1 0,67 0,68 
Green compliance (GC) 6 0,91 0,93 1 0,69 0,78 
Green marketing (GM) 6 0,90 0,93 1 0,67 0,68 
Green purchasing (GP) 4 0,90 0,93 1 0,78 0,71 
Internal environmental 

management (IEM) 
9 0,92 0,93 1 0,61 0,78 

Recovery of investment (RI) 4 0,83 0,89 1 0,66 0,42 
Reverse logistic (RL) 5 0,90 0,93 1 0,71 0,50 
Innovation 6 0,86 0,90 1 0,59 0,50  

1 Cronbach’s Alpha. 
2 Composed Reliability. 
3 Dimensionality. 
4 Variance extracted. 
5 Maximum Shared Variance. 
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GSCM practices are, the greater the innovation processes in the 
researched sector. 

Bear in mind that Goodness of Fit (GoF) is an indicator of the quality 
of the overall fit of the model (Tenenhaus et al., 2005). GoF can be useful 
to assess how much a model can best explain different sets of data. 
Wetzels, Odekerken-Schröder, and Oppen (2009) indicate that indexes 

of 0.10, 0.25, and 0.36 represent, respectively, small, medium, and large 
adjustments of the model. Thus, in the study, the overall fit quality of the 
model is considered quite relevant due to the 62.5% result. 

As innovation is the fundamental component of EMT (Mumford, 
2003; Huber, 2008), EMT literature asserted that the higher the level of 
implementation of GSCM practices, regardless of their differences, the 
greater the processes of innovation. Our paper contributes to refining 
EMT and GSCM literature because we hypothesize and find a substantial 
degree of practice heterogeneity in relation to innovation. This leads us 
to conceptualize that some GSCM practices trigger innovation as their 
level of implementation increases, while others do not. More specif-
ically, only CC, ECD, GM, and RL practices are innovation-inducing 
practices and therefore of paramount importance as they are posi-
tively and significantly related to innovation. 

5. Discussion and implications 

5.1. Theoretical implications 

Theoretically, our results support previous studies claiming that 
innovation can be enhanced by GSCM practices (e.g., Tseng et al., 2019) 
but this work expands previous literature by documenting a high degree 
of practice heterogeneity in the relationship of GSCM with innovation. 
The stronger the implementation of certain specific GSCM practices, the 
better the innovation processes will be, but the implementation of other 
GSCM practices will not result in more innovation. The practices that we 
may call innovation-inducing GSCM practices are collaboration with 

Table 6 
Strpuctural model.  

Endogenous Exogenous β I.C. - 
95%1 

E.P. 
(β)2 

P- 
value 

Innovation Customer cooperation 
(CC) 

0,26 [0,07; 
0,42] 

0,09 0,005 

Ecodesign (ECD) 0,22 [0,03; 
0,39] 

0,10 0,028 

Green compliance (GC) 0,18 [-0,02; 
0,43] 

0,11 0,106 

Green marketing (GM) 0,36 [0,16; 
0,53] 

0,10 0,000 

Green purchasing (GP) − 0,07 [-0,23; 
0,11] 

0,09 0,465 

Environmental 
management (IEM) 

− 0,06 [-0,28; 
0,15] 

0,13 0,639 

Recovery of investment 
(IR) 

0,08 [-0,04; 
0,20] 

0,06 0,215 

Reverse logistic (RL) − 0,17 [-0,27; 
− 0,05] 

0,07 0,016  

1 Confidence Interval. 
2 Standard error; GoF = 62.50%, R2 = 58,7%. 

Fig. 2. Illustration of the structural model 
Source: Own Elaboration. 

Table 7 
Correlation between indicators.  

Construct CC ECD GC GM GP IEM IR 

r – (valor-p)1 r – (valor-p)1 r – (valor-p)1 r – (valor-p)1 r – (valor-p)1 r – (valor-p)1 r – (valor-p)1 

ECD 0,80 (<0,001) – – – – – – 
GC 0,74 (<0,001) 0,82 (<0,001) – – – – – 
GM 0,76 (<0,001) 0,77 (<0,001) 0,82 (<0,001) – – – – 
GP 0,68 (<0,001) 0,71 (<0,001) 0,82 (<0,001) 0,81 (<0,001) – – – 
IEM 0,74 (<0,001) 0,82 (<0,001) 0,89 (<0,001) 0,82 (<0,001) 0,83 (<0,001) – – 
IR 0,45 (<0,001) 0,54 (<0,001) 0,59 (<0,001) 0,51 (<0,001) 0,54 (<0,001) 0,63 (<0,001) – 
RL 0,68 (<0,001) 0,61 (<0,001) 0,59 (<0,001) 0,59 (<0,001) 0,57 (<0,001) 0,61 (<0,001) 0,48 (<0,001) 

1 Spearman correlation - (p-value). 
(ECD) – Ecodesing; (CC) Customer Cooperation; (GC) Green Compliance; (GM) Green Marketing; (GP) Green Purchase; (IEM) Internal Environmental Management; 
(IR) Investment Recovery; (RL) Reverse Logistics. 
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customers, eco-design, reverse logistics, and green marketing. 
Campos and Vazquez-Brust (2016) have identified these four GSCM 

practices as requiring bi-directional exchanges (mutual learning, feed-
back, and response, reciprocal swaying) between internal and external 
actors where the focal organization and external actors mutually influ-
ence each other. We theorized that the green practices triggering inno-
vation are those involving reciprocal exchanges with external actors that 
tend to result in the adoption or development of environmental tech-
nologies. This is in line with stakeholder literature suggesting that to 
innovate, firms need to establish strong relationships with external 
stakeholders through stakeholder integration processes (Plaza-Úbeda 
et al., 2010; Juntunen et al., 2019). We add nuance to these previous 
studies investigating how stakeholder integration strategies enhance 
innovation (Juntunen et al., 2019). We propose that stakeholder inte-
gration works better when relations with stakeholders during the 
implementation of practices do not only capture external knowledge 
that is incorporated into an innovation but also share knowledge and 
dynamically respond to stakeholders with innovation that will, in turn, 
change the external environment. The importance of such mutual in-
fluence is consistent with previous research in collaboration for inno-
vation that emphasized mutuality as a key factor for successful 
knowledge transfer and absorption (Jackson et al., 2018; Lee and Trim, 
2012) 

In addition, the article provides new contributions to the innovation 
literature that can be identified in three ways. First, we present empir-
ical evidence that broadly supports literature using EMT to explain how 
green practices result in broader corporate innovation (Zhu et al., 2016). 
EMT explains the current rationality that is guiding companies, people, 
and the State to innovate towards a new behavior guided by environ-
mental issues. Second, we challenge conceptually EMT’s arguing that 

not all the GSCM practices triggered by ecological modernization 
significantly and positively guide the processes of corporate in-
novations. The eight types of GSCM practices are congruent with envi-
ronmental technologies; and therefore, they are directly linked to the 
principles of EMT (Zhu et al., 2012b) and should trigger innovation. 
However, innovation is only enhanced by GSCM practices where the 
firm develops bilateral exchanges with external actors. This supports our 
contention that EMT has limitations when it comes to explaining the 
effects of practice heterogeneity. 

We also conceptualized that the GSCM practices that do not trigger 
broader innovation processes are simply those not involving reciprocal 
exchanges with external actors. A fruitful exchange is needed to capture 
new ideas and knowledge and to influence the likelihood of external and 
internal actors endorsing the outcomes of innovation. 

The GSCM practices that do not lead to innovation are green 
compliance, investment recovery, environmental management, and 
green purchasing. 

Previous literature has found mixed evidence and conflicting the-
ories regarding the role of green compliance in innovation. While 
several studies suggest that compliance with regulation helps the firms 
to develop innovative ways to address the requirements of regulation – 
the so-called Porter hypothesis, many empirical studies show that 
conversely, strong compliance with regulation could make firms less 
innovative (Shao et al., 2019; Vazquez-Brust et al., 2014a; 2014b). Shao 
et al. (2019) identify situations where environmental compliance could 
lead to innovation (for instance through partnerships with regulators), 
but overall do not find conclusive support for this effect when companies 
are substantially less powerful than the regulator. Our results support 
those arguing that green compliance only leads to innovation in very 
specific circumstances. 

Fig. 3. Path diagram of causal relationships between variables 
Source: Own Elaboration. 
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The effects of investment recovery, environmental management, and 
green purchasing in innovation have been previously understudied. An 
exception is Silva et al. (2019) which included green purchasing as part 
of inbound practices, environmental management as part of production 
practices, and investment recovery as part of outbound practices. The 
authors conceptualized that inbound, production, and outbound prac-
tices triggered product and process innovation. However, they only 
found support for a strong relationship between inbound practices and 
process and product innovation. They could not find a relation between 
outbound practices and innovation, and only a mild relation between 
production practices and process innovation (but not with product 
innovation). Our own results do not align with Silva et al. (2019). This 
may be in part explained by differences in the criteria used to aggregate 
practices. As production practices, for instance, Silva et al. (2019) 
include practices that we classify as environmental management – for 
which we conceptualize no impact on innovation- and also practices that 
we classify as eco-design- for which we conceptualize a strong impact on 
innovation. Outbound practices discussed by Silva et al. (2019) include 
practices we classify as investment recovery and also practices we 
classify as environmental management (for both types we conceptualize 
no impacts in innovation) but also practices related to reverse logistics 
(for which we conceptualize a positive impact). On the other hand, the 
practices classified by Silva et al. (2019) as inbound practices corre-
spond closely with our green purchasing practices, but the results are 
certainly different. Where Silva et al. (2019) founds a strongly positive 
significant relation with innovation, we find a negative-albeit no sig-
nificant relation. This difference may be the result of differences in the 
industries analyzed. Also, Silva et al. (2019) do not analyze collabora-
tion with customers, so the positive effect of these collaboration prac-
tices may have been captured by the inbound practices construct (which 
includes collaboration with suppliers). We also include organizational 
innovation in addition to product and process innovation, which may 
explain why we identified more linkages between practices and 
innovation. 

Previous studies have conceptualized the importance of innovation 
capabilities for green purchasing (Santolaria et al., 2011; Liu and Chen, 
2008; Foo et al., 2019). However, these studies do not show a causal 
relationship between green purchasing practices and innovation. When 
a relationship is found innovation is considered a driver for green pur-
chasing practices rather than the other way around (Foo et al., 2019). 
Thus, our results are aligned with this stream of literature that does not 
see green purchasing as a conduit for innovation. Moreover, the negative 
sign we found hints that focal companies may even innovate less as a 
result of the implementation of green purchasing practices because they 
use green purchasing to simply transfer environmental pressures to 
innovate to their suppliers. 

5.1.1. Managerial implications 
From a socio-technical perspective (Fonseca et al., 2020, Estêvão 

et al., 2019) the implication for managers is that they need to carefully 
calibrate the trade-offs involved in the implementation of GSCM prac-
tices. Managers often overlook trade-offs and tend to focus on the pos-
itive effect of implementing environmental practices on the business’ 
activities (win-win) (Plaza-Úbeda et al., 2009). Previous literature on 
win-win, emphasized economic performance when discussing manage-
rial implications for economic performance. This study shows that the 
“business case” for GSCM is not the same that the “innovation case” for 
GSCM. All GSCM practices are needed to improve environmental per-
formance but if managers want their companies to become more inno-
vative, managers need to prioritize the implementation of certain GSCM 
practices that promote reciprocal exchanges with external stakeholders; 
by doing so, they will have a better chance of improving innovative 

processes and, thereby, of boosting long term organizational perfor-
mance. Therefore, managers should not implement each GSCM practice 
in the same way, but they should approach the development of each 
practice in a more specific way, both in its technical implementation and 
in the management of stakeholders affected, especially those in which 
reciprocal exchange is possible. In this way, the development of inno-
vation will have greater chances of success. 

In addition, the research instrument used can serve as a diagnosis 
tool to identify the main activities that are performed by companies and 
to categorize and implement them in bundles to improve both envi-
ronmental and innovation performance. 

5.1.2. Limitations 
Some limitations are identified in the present study. First, this 

research is applied to a specific sector and region. However, the char-
acteristics of the sample allow the consideration of implications both in 
the Brazilian and other countries’ industrial contexts. Second, the study 
is based on self-answered questionnaires and future studies can reinforce 
these conclusions with the consideration of new secondary data applied 
in this context. However, for a future research agenda, in a more 
confirmatory and generalized perspective, a probabilistic and stratified 
sample by sector should be applied. Replicability for emerging countries 
can be a way to validate the research framework in other environments. 

An important area for further research is the future study of envi-
ronmental practices in the supply chain and their relationship with other 
strategic capabilities related to the environment. Our work constitutes 
significant evidence of the relationship between some green practices 
and improvements in corporate innovation performance. However, 
further theorization is needed to refine the understanding of GSCM 
practice heterogeneity on performance and the extent to which this 
heterogeneity is contingent on the industrial sector and country. One 
avenue could be further conceptualizing the relationship of specific 
GSCM practices with other capabilities, organizational learning (Roome 
and Wijen, 2006), Human Resources Management (Wagner, 2013), or 
alliance formation (Rondinelli and London, 2003). These lines of 
research can develop an explanation of the use of these environmental 
practices in GSCM, both in the study of direct relationships with these 
capabilities as well as focusing on the mediating or moderating effect of 
these practices, in the implication on performance or other capabilities. 

Finally, further research can explore how differences in organiza-
tional and managerial traits influence the extent and mutuality of 
collaboration with stakeholders in the implementation of GSCM practice 
and the implications that these differences have for innovation. For 
instance, different types of leadership could be explored as some leaders 
would be more prone to collaborate than others would. 
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Appendix 1. Description of construct  

Constructs Items Description 

Question:  Please indicate on a scale of 1–5 the extent to which you agree there are the following practices in your organization/ 
1: fully disagree (not implemented), 5 fully agree (totally implemented). 

Cooperation with the customer (CC) C1 In the company where I work, there are collaborative practices with clients 
C2 In the company where I work, there are practices of using a cooperation channel with customers for reverse logistics 
C3 In the company where I work, there are practices of adopting an information exchange channel with customers 
C4 In the company where I work, there is a practice of exchanging information on issues related to packaging 

Ecodesign(ECD) C5 In the company where I work, there are practices to develop projects to change the product 
C6 In the company where I work, there are practices to develop projects to change the production model 
C7 In the company where I work, there are practices to develop change projects aiming at eco-efficiency 
C9 In the company where I work there are practices to develop investments in research and development 
C8 In the company where I work, the practice of developing studies to assess the life cycle of products 

Green compliance(GC) C16 In the company where I work, there are practices of strict compliance with current environmental laws 
C17 In the company I work for, there are practices of striving to exceed environmental requirements 
C18 In the company where I work, there are practices of adopting programs of audits and measurements of environmental conformities 
C19 In the company where I work, there are practices to foster senior management’s commitment to environmental issues 
C20 In the company where I work, there are practices of adopting support for middle managers for environmental issues 
C21 In the company where I work, there are cooperation practices between sectors for environmental improvements 

Green marketing(GM) C22 In the company where I work, there are programs to enhance the environmental image of the company. 
C11 In the company where I work, there are practices to recognize environmental innovation as a strategic area 
C10 In the company where I work, there are practices of granting incentives to employees to produce suggestions for improvements 
C23 In the company where I work, there are practices of adopting environmental education programs 
C24 In the company I work for, they encourage programs with the community that emphasize environmental values 
C25 In the company where I work, there are cross-functional cooperation practices to address consumers’ environmental concerns. 

Green Purchasing(GP) C26 In the company where I work, there are practices of auditing suppliers’ environmental impacts 
C27 In the company where I work, there are practices requiring ISO 14.001 certification from suppliers. 
C28 In the company where I work, there are practices to evaluate suppliers concerning environmental indicators 
C29 In the company where I work, there are practices to standardize environmental requirements for the purchase of general inputs 

and raw materials 

Internal environmental management 
(IEM) 

C30 In the company where I work, there are practices of adopting environmental certification 
C15 In the company I work for, there are systematic environmental performance assessment practices 
C14 In the company I work for, there are practices of disclosing reports containing environmental performance items 
C13 In the company where I work, there are practices to systematically monitor environmental aspects and impacts 
C12 In the company I work for, there are practices of replacing unfriendly technologies with environmentally friendly technologies 
C31 In the company where I work, there are practices of using alternative energy sources 
C32 In the company where I work, there are practices of using 3R systems 
C38 In the company where I work, there are cooperation practices to establish environmental objectives together 
C33 In the company I work for, there are practices of using labeling with information on environmental impacts 

Recovery of investment(IR) C34 In the company where I work, there are practices to sell materials and supplies that are leftover from the production process and 
support activities 

C35 In the company where I work, there are practices to sell equipment that is no longer used 
C36 In the company I work for, there are practices of selling unused raw material stocks 
C37 In the company where I work, there are practices to turn products into economic benefits, at the end of their life cycle, 

Reverse logistics (RL) C41 In the company where I work, there are practices of using reverse logistics systems 
C42 In the company where I work, there are practices to collect the packaging 
C43 In the company where I work, there are practices of providing transportation to collect and dispose of products and/or packaging 
C44 In the company I work for, there are practices of outsourcing resources to return products at the end of the life cycle 
C45 In the company where I work, there are practices to inform employees about reverse logistics practices 

Innovation D1 In the company where I work, is there is the practice of developing new products that are not harmful to the environment 
D2 In the company where I work, there is the practice of developing new products to replace those that have become obsolete 
D3 In the company where I work, there is the practice of studying and implementing processes that aim to reduce costs and 

production times 
D4 In the company where I work, there is a practice of encouraging improved communication and integration between different 

business activities 
D5 In the company where I work, there is a practice of encouraging the improvement of sharing and transferring knowledge with 

other organizations 
D6 In the company where I work, there is a practice of developing strong relationships with consumers  
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Appendix 2. Cross factorial load  

Construct Item C.F.1 Max. (C.F.C.)2 

Customer Cooperation (CC) C1 0,87 0,73 
C2 0,78 0,69 
C3 0,85 0,69 
C4 0,77 0,67 

Ecodesign (ECD) C5 0,84 0,67 
C6 0,81 0,65 
C7 0,83 0,74 
C8 0,75 0,65 
C9 0,85 0,76 

Green compliance (GC) C16 0,69 0,60 
C17 0,83 0,71 
C18 0,79 0,74 
C19 0,87 0,76 
C20 0,89 0,77 
C21 0,89 0,80 

Green marketing (GM) C22 0,82 0,74 
C11 0,77 0,70 
C10 0,80 0,65 
C23 0,85 0,74 
C24 0,84 0,66 
C25 0,84 0,72 

Green purchasing (GP) C26 0,85 0,70 
C27 0,83 0,73 
C28 0,93 0,79 
C29 0,92 0,76 

Internal Environmental Management(IEM) C30 0,77 0,73 
C15 0,87 0,78 
C14 0,85 0,76 
C13 0,75 0,77 
C12 0,72 0,71 
C31 0,75 0,65 
C32 0,80 0,70 
C38 0,77 0,76 
C33 0,76 0,63 

Investment Recovery(IR) C34 0,82 0,56 
C35 0,84 0,53 
C36 0,90 0,56 
C37 0,67 0,58 

Reverse Logistics(RL) C41 0,83 0,61 
C42 0,80 0,58 
C43 0,87 0,57 
C44 0,87 0,62 
C45 0,83 0,59 

Innovation D1 0,78 0,72 
D2 0,76 0,56 
D3 0,79 0,57 
D4 0,85 0,51 
D5 0,76 0,53 
D6 0,69 0,46 

1Factorial Load; 2Cross Factorial Load. 
1 Maturity refers to the “state of being complete, perfect, or ready’ (Wajire el al, 2021, 604), we use it in the sense of more 
accomplished implementation of a practice. 
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