Int. J. Production Economics 248 (2022) 108495

Contents lists available at ScienceDirect

International Journal of Production Economics

journal homepage: www.elsevier.com/locate/ijpe

ELSEVIER

Check for
updates
L |

The role of circular economy principles and sustainable-oriented
innovation to enhance social, economic and environmental performance:
Evidence from Mexican SMEs

Oscar Rodriguez-Espindola™’, Ana Cuevas-Romo ", Soumyadeb Chowdhury ¢,
Natalie Diaz-Acevedo ¢, Pavel Albores?, Stella Despoudi?, Chrisovalantis Malesios °,
Prasanta Dey *

@ Aston Business School, Aston University, Birmingham, UK

b Coordinacién de Investigacion, Universidad de Celaya, Celaya, Mexico

¢ Information: Operations and Management Sciences Department, TBS Business School, Toulouse, France

4 Facultad de Administracién y Negocios, Universidad de Celaya, Celaya, Mexico

¢ Department of Agricultural Economics and Rural Development, Agricultural University of Athens, Athens, Greece

ARTICLE INFO ABSTRACT

Keywords:

Small and medium sized enterprises
Structural equation modelling
Circular economy
Sustainability-oriented innovation

The UN’s sustainable development goals underscore engaging supply-chain stakeholders with environmentally
friendly practices. Small- and medium-size enterprises (SMEs) are key participants in several supply chains, but
their operations often produce a significant environmental impact. Their transition to sustainable practices is
challenging because they operate with constrained resources, which are mostly invested in pressing activities.
Therefore, evidence is needed that shows the benefits of investing limited resources in sustainable activities to
support decision-making in SMEs. Research has neglected to connect circular economy and sustainable-oriented
innovation whilst accounting for external factors affecting the implementation of sustainable processes and
technology within SMEs in developing countries. This paper fills that gap by analyzing the impact of external
factors on the implementation of circular economy and technology, and their influence on sustainable-oriented
innovation and sustainable performance. Responses from 165 Mexican SMEs have been collected and analyzed
using structural equation modeling to test direct and indirect effects between constructs. Findings reveal that
while both governmental support and customer pressure facilitate the adoption of circular economy, only
governmental support contributes directly to technology implementation. They also highlight the value of cir-
cular economy to support the adoption of sustainable-oriented innovation and to mediate the relationship be-
tween technology implementation and sustainable-oriented innovation. The overarching finding is that circular
economy promoting sustainability-oriented innovation has a positive impact on financial, environmental, and
social performance. This is a key implication to inform managers in SMEs on the potential benefits of investing in
sustainable solutions.

1. Introduction

The 2030 agenda for sustainable development from the UN un-
derscores the importance of achieving sustainable use of natural re-
sources to avoid depletion (UN, 2015). Additionally, sustainability has
been identified as a potential generator of competitive advantage
(Mwangi et al., 2021). Although large multinational organizations have
started introducing sustainability management (Lii and Kuo, 2016),

SMEs tend to be less engaged (Johnson and Schaltegger, 2016). The
Carbon Majors Report 2017, compiled from a database of publicly
available emissions figures, estimates that 25 corporate and state-owned
producing companies are responsible for 51% of the global industrial
GHG emissions (Carbons_Majors_Database, 2017). Unfortunately, it is
difficult to find accurate percentage figures for SMEs in SMEs. A recent
survey from the British Chamber of Commerce suggests that only 11% of
UK SMEs measured their carbon footprint
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(British_Chamber_of Commerce, 2021). SMEs are relevant actors
because they represent around 90% of all companies globally (Aghelie,
2017; Asgary et al., 2020), 99.8% of non-financial companies in Europe
(EC, 2019) and 99% of all businesses in Mexico (INEGI, 2016). SMEs
produce 60% of the total turnover from manufacturing and services
(Garetti and Taisch, 2012), 58% of the value-added, and they employ
66.6% of the workforce in Europe (EC, 2019). Similarly, in Mexico they
produce more than half of the GDP (Cordova-Rangel, 2011), employing
nearly 89% of the economically active population (INEGI, 2016).
Different estimates agree that there is an important environmental
impact from SMEs globally (Miller et al., 2011; OECD, 2018a, b; Parker
et al., 2009; Revell et al., 2010). Hence, it is important to examine ways
to encourage these companies to engage in efficient and less impactful
activities (Parker et al., 2009) to reduce the environmental effect of
larger supply chains (Hong and Jeong, 2006). This is particularly true in
emerging economies, because their SMEs may have limited financial and
managerial resources and a lack of time and skills (Lopez-Pérez et al.,
2017; Sullivan-Taylor and Branicki, 2011). It is important to consider
their characteristics and context in order to successfully support their
transition towards sustainability (Klewitz and Hansen, 2014). Further-
more, sustainability can support their competitiveness in the current
market (Kumar et al., 2020).

When the activities of a company are aimed at providing solutions to
social and environmental challenges, these can promote effective sus-
tainability innovation (Schaltegger and Wagner, 2011; Van Holt et al.,
2020). The need to orient business activities toward sustainability using
innovation has evolved from eco-innovations — considering mostly
environmental concerns — to sustainable-oriented innovation (SOI)
(Klewitz and Hansen, 2014). SOI involves product, process and organi-
zational transformation to produce social and environmental value
along with financial benefits (Adams et al., 2016; Dey et al., 2020b;
Klewitz and Hansen, 2014). It encourages the modification of processes
and operations, aiming to achieve sustainable growth (Brown et al.,
2019). SOI promotes innovation in companies to: alter the way they use
resources, encourage closed-loop production, enhance the eco-efficiency
of operations, introduce new management structures, and instigate
eco-design (Klewitz and Hansen, 2014).

Adams et al. (2016) and Brown et al. (2019) highlight the impor-
tance of innovation activities at the system-building level because of the
need to think beyond the firm to engage other stakeholders. They place
circular economy (CE) at that level because it moves away from tradi-
tional systems to extend value through narrowing resource flows,
slowing resource loops, or closing resource loops (Bocken et al., 2016).
CE is seen as a key factor contributing toward sustainability (Ntsondé
and Aggeri, 2021). Whilst the former is focused on eliminating inputs,
waste and emissions, the latter has more open-ended goals reliant on the
stakeholders and their interests (Geissdoerfer et al., 2017). CE is a
business model requiring new ways of thinking and doing business
(Bocken et al., 2016). It is a restorative and regenerative paradigm
(Charonis, 2012), aiming at increasing production and consumption
efficiency through the implementation of reuse, reduce and recycle
principles (Ghisellini et al., 2016).

Although there are benefits in implementing circular principles
alone, Rattalino (2018) suggests that the true benefits of circularity
emerge on the interaction with SOI Rattalino (2018) argue that
implementing a few circular principles, as done by some companies,
does not necessarily change the paradigm of the company. Instead, it
prevents them from leveraging circularity. However, CE can provide the
foundations to implement SOI fully through an ongoing process to
enhance the efficient and effective use of resources (Liideke-Freund
et al., 2019). This is because the combination of sustainability-based
practices and existing innovation practices promotes SOI (Metz et al.,
2016). As introducing CE principles can help in providing innovative
solutions, balancing sustainability and company growth (Rattalino,
2018), organizations that have successfully introduced SOI often start by
implementing sustainability practices as drivers (Metz et al., 2016). That

International Journal of Production Economics 248 (2022) 108495

means the business model change required to implement SOI and obtain
value (Kiron et al., 2013) can be based on CE and a closed-loop pro-
duction systems (Klewitz and Hansen, 2014). Therefore, understanding
the link between CE and SOI is valuable in supporting the transition of
organizations to sustainable practices (Brown et al., 2019). This article
argues that the implementation of CE principles can support and pro-
mote a SOI orientation in SMEs underpinned by the idea that closed-loop
activities are valuable for process innovation and the development of
innovative organizations (Adams et al., 2016; Khurana et al., 2021;
Klewitz and Hansen, 2014).

There are different calls for more research in SMEs to promote their
engagement with SOI (Aghelie, 2017; Klewitz and Hansen, 2014) and CE
(Ghisellini et al., 2016; Ormazabal et al., 2018). A major need is to
provide evidence about the effect of both on performance (Dey et al.,
2020a; Maletic et al., 2016). From a practical perspective, companies
cannot afford to be reactive to environmental approaches only because
of market pressures and innovation potential (Noci and Verganti, 1999).
Hence, this article aims to answer the following research questions:

e What is the impact of external factors in the implementation of CE
principles in SMEs?

e What is the effect of implementing CE principles on SOI in SMEs?

e What is the influence of SOI on sustainable performance in SMEs?

The purpose is to provide evidence about the impact of external
factors on CE implementation, empirically examine the relationship
between CE and SOI, and analyze the impact of SOI on the three di-
mensions of sustainable performance in SMEs in Mexico. The focus on
Mexico is based on the current lack of empirical studies looking at the
impact of internal and external factors on the adoption of CE in emer-
gent economies (Chiappetta Jabbour et al., 2020). Mexico is a devel-
oping economy with a large number of SMEs (INEGI, 2016) which have
a significant environmental impact (Araya, 2003). For this reason there
is an intention to implement CE principles in the country
(Diéguez-Santana et al., 2021). Empirical analysis is undertaken using
structural equation modeling (SEM) implemented in AMOS software. A
dataset of 165 responses from Mexican SMEs to test hypotheses obtained
from the model.

The results are discussed to: contribute theoretically to the under-
standing of the relationship between CE and SOI, examine the nature of
the relationship between external factors and the integration of CE, and
analyze the role of SOI to enhance sustainable performance in SMEs,
combining the perspectives of institutional-based view (IBV)industry-
based view and resource-based view (RBV). The practical contribution
comprises delivering insights for SME managers about the benefits of
engaging in CE and SOI and providing policymakers with evidence
about the impact of governmental support in the transition of SMEs to
more sustainable activities.

The rest of the paper is structured as follows: Section 2 introduces the
background of the study. Section 3 describes the theoretical underpin-
ning, the conceptual model is proposed, and the associated hypotheses
are given. Section 4 introduces the methodological process including the
survey development, sampling, and the data analysis approach. Section
5 presents the results of the data analysis using SEM and Section 6 dis-
cusses the results and findings. Finally, Section 7 concludes the study.

2. Background

This section explores the main concepts examined in the article,
namely CE, SOI, and sustainable performance and it links them to the
SME context.

2.1. Circular economy

This concept was first adopted in China, where the classical flow of
traditional business models (take-make-consume-dispose) was
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transformed into a restorative and regenerative approach to extend the
value of used resources using energy and materials in a circular way
(EMF, 2013; Lopes de Sousa Jabbour et al., 2018). CE shifts the focus
from becoming profitable from selling artifacts to producing profit from
the flow of products and resources over time (Bocken et al., 2016). CE
requires changes at the macro-level (e.g., nations), meso-level (e.g.,
supply networks), and micro-level (e.g., company) (Ghisellini et al.,
2016; Liideke-Freund et al., 2019).

CE promotes the recirculation of resources in the ecosystem
(Ormazabal et al., 2018) through three main strategies: narrowing
resource flows, slowing resource loops or closing resource loops. Nar-
rowing resource flows involves the use of fewer resources per product.
Slowing resource loops focuses on extending the utilization period of
products, and closing resource loops means creating a circular use of
resources by connecting the post-use stage with the production stage
(Bocken et al., 2016). These three strategies are closely linked to CE
capabilities, described in this article as CE principles, namely: reduce,
reuse, and recycle (Ghisellini et al., 2016; Goyal et al., 2018; Reh, 2013;
Yong, 2007; Zeng et al., 2017). The reduce principle comprises the
minimization of non-renewable resource consumption through input
substitution, process improvement, and the increase of monitoring and
managing the production and consumption stages (Geng and Dober-
stein, 2008; Goyal et al., 2018). It involves producing products with
greater value, using less resources, and avoiding products which can
damage the ecosystem (Figge et al., 2014). The reuse principle rein-
troduces end-of-life products into the supply chain in various ways to
extend their lifecycle and avoid wasting them (Goyal et al., 2018;
Liideke-Freund et al., 2019). Reuse can be encouraged through the
introduction of subsidies and from customer awareness (Ghisellini et al.,
2016). Recycling is more commonly known than reducing and reusing,
but it can be less efficient and profitable (Ghisellini et al., 2016). It in-
volves re-processing waste materials “into products, materials or sub-
stances whether for the original or other purposes” (EU, 2008). Using
these three principles can promote an optimal utilization of resources
and efficient management of resources to gain economic, environ-
mental, and social benefits (Prieto-Sandoval et al., 2018a).

2.2. Sustainable-oriented innovation

SOI can be seen as a direction promoting competitiveness, human
and social well-being, and attaining environmentally friendly practices
(Adams et al., 2016; Khurana et al., 2021; Klewitz and Hansen, 2014).
Adams et al. (2016) identify innovation practices supporting SOI at the
product, process, and organization level. Product innovation involves
introducing improvements or completely new products or services to
enhance sustainable performance (Klewitz and Hansen, 2014). The
rapidly growing field of SOI has focused heavily on product innovation,
but it has evolved to include process and organization changes as well
(Adams et al., 2016). At the process level, SOI encourages organizations
to redesign their operations to reduce the use of resources, improve the
way non-product items are managed, and to introduce eco-efficiency in
their activities (Klewitz and Hansen, 2014). Innovation at the organi-
zational level requires introducing strategic sustainability behavior. It
involves a change of culture fostered by using product lifecycle thinking,
implementing integrated environment strategies, and instigating envi-
ronmental management systems (Adams et al., 2016). The motivation is
to consolidate organizational practices and values with respect to pro-
cess, product, and workforce to achieve environmental and social ob-
jectives, leading to economic productivity (Abdul-Rashid Salwa et al.,
2017; Wu, 2017).

2.3. Sustainable performance
Sustainability has been defined in different ways. From the

perspective of the triple bottom line, sustainability is the integration of
economic, social, and environmental pillars guiding the activities of
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different stakeholders (Dey et al., 2020b). Although sustainability was
initially considered an extra cost for companies, recent evidence has
shown that sustainable activities can deliver value for organizations
(Van Holt et al., 2020). In fact, Kiron et al. (2013) argue that the ma-
jority of managers recognize the benefits of sustainable practices, which
has supported a shift in the priorities and operational activities of
different companies.

Sustainable activities should incorporate social, environmental, and
economic benefits to achieve the goals established by customers and
stakeholders (Aktin and Gergin, 2016) through collaborative efforts
(Rodriguez-Espindola et al., 2020). It is necessary to look at the potential
impact of sustainable activities to companies in order to understand
potential benefits on these dimensions (Meehan and Bryde, 2011).
Although there are challenges in adding social and environmental di-
mensions to the traditional financial performance goal (Epstein and Roy,
2003), an increasing number of articles have addressed sustainable
performance in recent years, with positive feedback (Pinto, 2020). The
purpose is to help firms achieve economically efficient business models
that are able to thrive with increasingly finite resources and to overcome
social challenges (Geradts and Bocken, 2019).

2.4. Sustainability in SMEs

SME:s constitute the foundation of several economies globally (Moore
and Manring, 2009). SMEs are under tremendous stress to survive in the
market as they operate with constrained resources, which makes them
risk-averse in general (Games and Rendi, 2019). Findings from
Lopez-Pérez et al. (2017) suggest that firm size should not be overlooked
as it can affect the impact of the implementation of sustainable activ-
ities. The level of investment required is often a barrier for smaller
companies, which have more evident and urgent tasks requiring their
limited resources. Motivating SMEs to invest in sustainable initiatives
involves showing the potential benefits in different dimensions (Katz--
Gerro and Lopez Sintas, 2019), with environmental and social factors
becoming increasingly prominent for the overall performance of the
companies (Pinto, 2020).

SOI may differ between SMEs and large firms because of the impact
of firm size on their activities (Klewitz and Hansen, 2014). The avail-
ability of resources for investment, the readiness for change, and the
localized nature of the markets served are factors shaping activities in
SMEs. Focusing on the latter, although SOI has been commonly related
to developed countries, SOI can thrive in developing countries. The
importance of SOI for future development and the enormous potential
and creativity shown in developing economies makes its study in their
context very important (Sarkar and Pansera, 2017). However, there is
limited empirical evidence about the role of SOI in these economies
(Neutzling et al., 2018). Similarly, studies on SMEs’ adoption of CE in
emerging countries are limited as well (Dey et al., 2020a; Katz-Gerro and
Lopez Sintas, 2019; Mangla et al., 2018). Hence, this article focuses on
the impact on the triple bottom line of implementing technological so-
lutions and CE to promote SOI in SMEs in emerging countries.

3. Theoretical lens and hypothesis development

This section summarizes the theoretical lens underpinning the
analysis and the empirical evidence from the literature which is used to
support the different hypotheses examined in the model.

3.1. Theoretical lens

We have used a multidimensional theoretical approach to develop
the model by combining three theoretical frameworks: institutional-
based view (IBV), industry-based view and resource-based view
(RBV), often referred to as a strategy tripod in the management litera-
ture (Peng et al., 2009). This approach follows the recent call from
Panwar and Niesten (2020), and recommendations in the extant CE and
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sustainability literature (Ibn-Mohammed et al., 2021; Kalmykova et al.,
2018; Kumar et al., 2021a) to investigate the significance and implica-
tions of internal capabilities, external market dynamics, and sustainable
innovation in CE practices to achieve sustainable performance. By
linking the three views it is possible to explain holistically the ante-
cedents to achieving sustainable performance in SMEs through the
adoption of CE practices and sustainable-oriented innovation (SOI).

According to the industry-based view, the external environment (e.
g., market dynamics and conditions) determines an organization’s
strategy, practices, and initiatives, which are aligned to its business
goals (Porter, 1980). Using this perspective, we can posit that a key
dimension impacting a firm’s ability to adapt dynamically and remain
competitive in any business environment, especially in emerging econ-
omies, is uncertainty. The uncertainty stems from changing customer
needs and demands, the growing complexity of the interconnected
global supply-chain ecosystem, and government initiatives and policies
(O’Connor, 2008). On the other hand, RBV is a widely applied theo-
retical perspective, which can be used to explain how internal resources
can facilitate the development of valuable, rare, difficult to imitate, and
non-substitutable capabilities within an organization which can lead to
competitive advantage and sustainable business performance (Werner-
felt, 1984). According to Braganza et al. (2017), technology adoption
(such as the case of digital platforms) within organizations can be an
internal tangible resource which can provide competitive advantage and
dynamic capability to manage and optimize operations in a sustainable
way. In this context, Srinivasan and Swink (2018) argue that digital
platforms enhance data processing and the analytical capability of firms
to efficiently formulate operational decisions. This leads to avoiding
expensive actions such as overtime production (operational and
resource efficiency), lost sales (productivity) and excess inventories
(lean management) in manufacturing organizations. Finally, the IBV
extends the industry-based view, focusing on the role of government
initiatives as a key factor influencing business strategy, practices, and
growth. IBV suggests that customer pressure and government policies,
initiatives, and dynamism are radically different in emerging nations
when compared to developed economies (Peng et al., 2008). However,
the impact of these pressures and policies on an organization’s ability to
adopt and implement circular economy and SOI, especially in the
context of emerging economies, is inconclusive according to the litera-
ture. RBV theory sheds light on the adoption of both digital platforms
and process innovation by addressing the interrelationships and coor-
dination among stakeholders, and the focal organization.

Previous studies attempt to integrate IBV and RBV to explain orga-
nizational decision-making as independent constructs for organizations
(Oliver, 1997) and the different roles of external pressures and internal
resources, and their relationships (Tatoglu et al., 2016; Zhang and
Dhaliwal, 2009; Zheng et al., 2013). The findings of prior studies on how
institutional factors affect organizations’ decisions regarding resources
and innovation are mixed (Liu et al., 2010). Nevertheless, Liang et al.
(2007) and Zheng et al. (2013) discuss and provide insightful arguments
suggesting that social pressure (customer and government) tends to in-
fluence process innovation (such as the use of CE principles), and
technology innovation (e.g., the adoption of digital platforms). Finally,
according to Grant (1991), the consolidation of resources helps to create
capability within organizations, which also follows the RBV principles
used in our research.

In general, IBV and institutional-based views are employed to ac-
count for the impact of external stakeholders (Meyer and Rowan, 1977;
Meyer and Scott, 1983) In this research, that involves the pressure
exerted from the customer, the uncertainty in the market, and the level
of support from the government. All of these can have a considerable
impact on the implementation of CE practices (Batista et al., 2019). The
use of IBV aligns with the approach undertaken by Bag et al. (2021a) and
Ranta et al. (2018), which accounts for pressures from external stake-
holders and the institutional environment, respectively. The
industry-based view has been used to underpin the uncertainty and
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variation in the market, as seen in previous studies focused on sustain-
ability (Fonseka et al., 2014). The RBV is based on internal organiza-
tional resources (Wernerfelt, 1984), and in our study it is used to
consider the role of digital organizational capabilities in implementing
CE practices. Jakhar et al. (2019) state that CE principles are advanced
practices which are generated using intellectual and physical resources.
They suggest RBV is a good theoretical lens through which to examine
the impact of CE principles on company performance and gaining
competitive advantage. This aligns with the use of RBV by Bag et al.
(2021a) and Soh and Wong (2021). Therefore, we include the key ele-
ments of resource (aligning with RBV (Priem and Butler, 2001),),
external market (aligning with industry-based view, Porter, 1980) and
governmental support (aligning with IBV, Peng et al., 2008 and 2009),
in our model to examine CE practices, SOI and sustainable performance.

3.2. Hypothesis development

This section summarizes the empirical evidence supporting the
different hypotheses to be tested (Baumeister and Leary, 1997). Initially,
the literature was surveyed to identify the most relevant contributions
related to CE, SOI, and sustainable performance from various sources,
which were filtered using their titles and summaries. The most relevant
articles were reviewed by three academics and information was
extracted about the different themes related to the objective of this
paper. The literature included focuses on the current state of knowledge
on CE, SOI, and their links to stakeholder pressures, digital platforms,
and sustainable performance in the context of SMEs throughout the
world. The findings were used to gather information on the main areas
of study, identify the key research gaps, and develop the model exam-
ined in this research.

3.2.1. Stakeholder pressure affecting CE adoption in SMEs

The IBV and industry-based view highlight the value of considering
stakeholder pressures in the implementation of process improvements in
companies. Chiappetta Jabbour et al. (2020) recognize supply-chain
actors, the government and customers as an important part of the
implementation of CE (Agamuthu et al., 2009; Ageron et al., 2012;
Govindan and Hasanagic, 2018; Ili¢ and Nikoli¢, 2016; Wognum et al.,
2011) and technology (Chavez et al., 2016; Kumar et al., 2020; Paulraj
and Chen, 2007; Zeng et al., 2017, 2020). Furthermore, these stake-
holders are key for companies to remain competitive (O’Connor, 2008).
This research focuses on the effect of customer pressure, market un-
certainty and governmental support in the adoption of CE principles and
digital platforms in SMEs in developing countries, and the impact these
components have on SOI and sustainable performance. Some of the main
articles highlighting these relationships are presented in Table 1.

Liu and Bai (2014) find that, although organizations have a positive
view of CE, they are not enthusiastic about it because of the challenges in
implementation. This becomes even more relevant when the differences
between large and smaller firms are considered (Lopez-Pérez et al.,
2017). Indeed, in their analysis of CE adoption, Katz-Gerro and Lopez
Sintas (2019) claim that the main difference between SMEs and large
enterprises is the level of organizational slack, and that this affects how

Table 1
Factors impacting CE and technology adoption.

Factors impacting CE and Authors

technology adoption

Customer pressure Bag et al. (2021a); Ili¢ and Nikoli¢ (2016); Kumar
et al. (2020); Mostaghel and Chirumalla (2021)
Govindan and Hasanagic (2018); Ili¢ and Nikoli¢
(2016); Lopes de Sousa Jabbour et al. (2018);
Tseng et al. (2018)

de Jesus and Mendonca (2018); Geissdoerfer et al.
(2017); Govindan and Hasanagic (2018); Prause
(2019)

Governmental pressure

Market uncertainty
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new knowledge becomes embedded into routines. Therefore, it is
important to look at the factors affecting CE adoption in the SME
context. The transition to CE needs to take into account stakeholder
pressure, as government, supply-chain actors, and customers all influ-
ence CE adoption. However, these relationships are still underexplored
(Chiappetta Jabbour et al., 2020). Therefore, this study examines the
impact of these stakeholder pressures coming from market uncertainty,
governmental pressure, and customer pressure on the adoption of cir-
cular economy in SMEs.

The adoption of circular economy by SMEs in developing economies
is still at an early stage compared to that of developed economies, where
a substantial effort has already been made by government, regulatory
bodies and policy-makers to promote CE implementation (Hutner et al.,
2017; Tseng et al., 2018). This is because of the lack of a proper strategy,
which is required to establish a dialogue facilitating symbiotic part-
nerships between businesses and regulatory bodies (Preston and Lehne,
2017). In order to provide a reliable analysis of the benefits of CE and
SOI for SMEs, it is essential to take into account constraints presented by
local markets, customers, and governmental policies.

An organization’s shift to CE needs to satisfy customers (Mostaghel
and Chirumalla, 2021) because their stance influences the results of CE
implementation (Liideke-Freund et al., 2019). Evidence suggests society
plays a role in policy development (Balyer and Tabancali, 2019),
including in environmental protection (Zhang et al., 2018). There is
evidence that customer pressure affects environmental plans (Wang
et al., 2020), as seen in Europe through the impact of public opinion on
energy policies (Brilé et al., 2017), because of the effect of public scru-
tiny on policy outputs (Burstein, 2003). This link is relevant because
governmental support such as subsidies and incentives affecting the
interests of decision-makers can, in turn, promote the implementation of
circular principles (Munaro et al., 2020). Therefore, this study looks at
the potential impact of customer pressure on the development of
governmental support in the case of SMEs in developing countries in the
first hypothesis:

e H1: Customer pressure has a positive effect on governmental support
for the implementation of CE in SMEs in developing countries.

The industry-based view considers the industry environment, which
often involves uncertainty in the market. There is a degree of complexity
added to CE by market uncertainty (Peng et al., 2020). Market uncer-
tainty involves the rate of change over time and within an industry in the
composition of customers and their preferences (Kohli and Jaworski,
1990). The impact of market uncertainty on individual firms depends on
the organizational mindset, capability, and capacity to innovate, which
must account for financial and resource constraints (Dey et al., 2020a;
Jambulingam et al., 2005). A lack of certainty in the market combined
with the importance of financial stability forces companies to become
risk-averse (Games and Rendi, 2019) and to prioritize urgent and
short-term profitable needs over long-term initiatives such as CE. So,
there is an added pressure on governments to develop incentives to
attract organizations to invest in CE to meet sustainability goals. These
often take the form of programs, incentives, and policies (Lin and Ho,
2011; Munaro et al., 2020). Conversely, a lack of engagement from
governments with the different stakeholders in the market can lead to
the limited implementation of CE, increased resistance, and the transfer
of the pressure for implementation from companies to suppliers
(Kazancoglu et al., 2021; Rizos et al., 2016). Therefore, understanding
the relationship between uncertainty in the market and the development
of governmental support for CE can be valuable for SMEs, often
immersed in uncertain market conditions (Healy et al., 2018). There-
fore, the second hypothesis addressed by this study is as follows:

e H2: A higher level of uncertainty in the market has a positive effect
on governmental support for the implementation of CE in SMEs in
developing countries.

International Journal of Production Economics 248 (2022) 108495

IBV accounts for the impact of stakeholders in company activities
(Meyer and Rowan, 1977; Meyer and Scott, 1983). One of the key factors
driving changes in organizations is customer awareness and expecta-
tions (Chavez et al., 2016; Gong et al., 2019; Yina et al., 2019). Evidence
suggests  customers expect organizations to engage in
environmental-friendly practices to improve their sustainable perfor-
mance (Chu et al., 2019; Rattalino, 2018; Sarkis et al., 2010). Research
suggest that consumers can be essential to promote circular supply
chains (Batista et al., 2019).

Customers seek innovative and technically advanced products which
require investment in digital platforms. Digital platforms are beneficial
for customers as well, because they can lead to better customer-
relationship management and reduced response times since firms are
able to connect and communicate with them faster (Schroder, 2016).
Furthermore, Rojko (2017) states that digital platforms could result in
better working environments, a more effective use of natural resources,
and increased energy efficiency, which are also appreciated by cus-
tomers. Nowadays, customers are pressuring organizations to adopt new
technologies because of the requirements for more complex and cus-
tomizable products, along with the potential to reduce waste and
resource circularity (Kumar et al., 2020). Looking at the evidence that
these pressures can influence the adoption of new technologies to
configure company capabilities (Bag et al., 2021a), this study provides
an analysis in the context of SMEs in developing countries using the
following hypothesis:

e H3: Customer pressure has a positive effect on technology adoption
in SMEs in developing countries.

Although it is believed that an awareness of desirable environmental
properties, such as reusability, recyclability, energy efficiency, and
sustainable procurement, has a major impact on the adoption of sus-
tainable practices (Vanalle et al., 2017; Zhu et al., 2008), there has been
some debate in the literature about their effect in the implementation of
CE. On the one hand, there are claims that customers’ increasing envi-
ronmental awareness has prompted companies to make supply chains
more sustainable (Ageron et al., 2012; Chan and Wong Christina, 2012;
1li¢ and Nikoli¢, 2016). As a result, customers’ willingness is one of the
starting points for organizations’ implementation of CE (Wognum et al.,
2011). The adoption of CE is encouraged when customers are willing to
pay a premium for green products (Aguilar and Vlosky, 2007), or
discouraged when customers have negative attitudes about refurbished
or reused products as sales are directly affected (Zhou et al., 2013). On
the other hand, articles focused on the United States and European
countries have found that even environmentally aware customers do not
necessarily decide to buy environmentally friendly products (Shao et al.,
2016; Song et al., 2019). In fact, Song et al. (2019) state that most
customers fail to evaluate information about the product and that actual
purchases of green products are lower than the declared preference and
purchasing intention.

Despite the opposing views in the literature about the role of
customer pressure, Bag et al. (2021a) and Mostaghel and Chirumalla
(2021) argue the importance of accounting for customer pressure and its
impact on the adoption of circular principles. Companies need to un-
derstand the attitude of customers and prepare in advance and evaluate
their investment (Batista et al., 2019). A key argument is the importance
of satisfying customer needs at the same time as upholding aspects such
as brand, image and reputation (Agamuthu et al., 2009). Regarding the
differences in the literature, it is worth considering whether research
results are linked to the location of customers. So, this study examines
the relationship between customer pressure and CE implementation in
the context of SMEs in Mexico with the following hypothesis:

e H4: Customer pressure has a positive effect on circular economy
implementation in SMEs in developing countries.
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Market uncertainty is expected to play a major role in the effective
adoption and implementation of CE across the SMEs’ supply chain. It
causes firms to strategically plan their activities and innovate their
processes (Paulraj and Chen, 2007; Thanki and Thakkar, 2018). In
Mexico, market uncertainty is a common characteristic and affects all
businesses, especially SMEs (Petersen, 2018). Research studies so far
have found that organizations that used elements of Industry 4.0 were
able to transform their operational business models, to reduce costs and
achieve better customer experience.

The adoption of digital platforms to support CE within the SMEs’
supply chain ought to depend not only on the internal strategy of the
organization but also on the external environment. Technology adoption
has been found to be significantly impacted by the relative uncertainty
in a market (Zeng et al., 2020), as it can affect the willingness of com-
panies to invest in new technologies. For instance, Peltier et al. (2012)
show that small businesses tend to invest in technology with the idea of
gaining competitive advantage in highly uncertain markets. Prause
(2019) states that technology adoption in highly uncertain markets can
help organizations to balance the tension between the internal and
external complexities. So, our research examines the following
hypothesis:

e H5: Uncertainty in the market has a positive effect on technology
adoption in SMEs in developing countries.

As consumers grow more aware of environmental issues, it is
important for organizations to act more sustainably in order to retain
their customer trust and the business image (Agamuthu et al., 2009).
They need to retain their image because it is a reassurance factor for
customers and it affects the mindset of other stakeholders such as em-
ployees, influencers and sponsors. Manufacturing industries are starting
to forego traditional methods and embrace cleaner forms of production,
and thereby increasing goodwill (Agamuthu et al., 2009).

Companies adopt CE to stay sustainable through managing discarded
products as resources (Batista et al., 2019). That is the reason de Jesus
and Mendonca (2018) and Govindan and Hasanagic (2018) identify the
market as a major antecedent to CE. Indeed, higher levels of uncertainty
and turbulent conditions from external factors can make organizations
more risk-averse (Games and Rendi, 2019), which can affect the
implementation of sustainable practices. Market readiness for circular
products is yet to be realized, so companies are discouraged from
making the massive investments required for the adoption of digital
platforms and CE implementation (Kirchherr et al., 2018). This research
examines the relationship between market uncertainty and CE in the
context of SMEs in developing countries with the following hypothesis:

e H6: Uncertainty in the market has a positive effect on CE imple-
mentation in SMEs in developing countries.

IBV accounts for the pressure of the government and the way it can
affect operations in SMEs. Governmental policy and regulations are
considered important factors affecting internal practices implemented in
organizations (Kumar et al., 2020; Lu et al., 2020; Zeng et al., 2017) and
sustainable operations in general (Demirel and Kesidou, 2019), because
of the need for compliance (Govindan et al., 2013). Emerging countries
often lack appropriate government policies which support the adoption
of digital platforms, and this may inhibit SMEs’ technology use. Katz--
Gerro and Lopez Sintas (2019) argue that governments should be active
participants in the transition of SMEs toward sustainability by encour-
aging and supporting SMEs to become involved in efficiency improve-
ment practices first and, once they have realized the benefits, then
transform their technology to reap the benefits of sustainable practices.

Companies require large amounts of investment to adopt the latest
technologies. When governmental support is absent, it may demotivate
companies because of added pressures of profitability and responsibility
(Horvath and Szabo, 2019). Sometimes companies will not make the
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financial resources available for these initiatives as they do not guar-
antee an instant return on investment. Even though adopting technology
is likely to be cost effective in the long run, many companies are put off
by the huge initial investment (Horvath and Szabd, 2019). Some re-
searchers state the need of having the government cooperate with
different stakeholders to make sure the lack of guidance and support
does not become a barrier impeding innovation (Kazancoglu et al.,
2021). Hernandez (2018) provides evidence of the importance of
governmental support to promote green IT adoption in SMEs, which is
aligned to the potential of governments to provide incentives and pro-
grams to allow companies to invest in new technologies (Munaro et al.,
2020). Since it is important to analyze the role of governmental regu-
lations and support to encourage organizations to invest in digital
platforms for CE in SMEs in developing countries, we propose the
following hypothesis:

e H7: Governmental support has a positive effect on technology
adoption in SMEs in developing countries.

Garcia-Quevedo et al. (2020) suggest that regulatory obstacles, costs
of meeting regulations and the lack of human resources are barriers for
the adoption of CE in SMEs. There is agreement about the increasing
pressure from regulation in the engagement of sustainable practices
(Demirel and Kesidou, 2019; Lawrence et al., 2006). Different studies
have found that the pressure of governmental regulations in consump-
tion is driving many companies to adopt CE (Govindan and Hasanagic,
2018; 1li¢ and Nikoli¢, 2016). Introducing CE effectively and making
businesses accountable for non-adherence to these principles require
collective and strategic initiatives from policy-makers (Kirchherr et al.,
2017, 2018). China, some European countries, and the United Kingdom
have implemented regulations, policies and incentives (funding sup-
port) to encourage business organizations to pursue the integration of
CE and to adhere to the needs of regulatory bodies to minimize envi-
ronmental impacts (Kalmykova et al., 2018). Nonetheless, imple-
mentation is limited globally (Kirchherr et al., 2018), and not always
successful given the lack of appropriate auditing, regulating, and
monitoring (Kazancoglu et al., 2021).

The impact of government policies on effective and efficient imple-
mentation of CE within the SMEs’ supply chain is manifold, and often
not well understood by SMEs, owing to a lack of awareness and guidance
building upon successful business cases. The introduction of incentives
fostering sustainable initiatives by the government can have significant
influence on SMEs (Khurana et al., 2021). These policies can enhance
management performance, i.e., organization sustainability goals,
through uptake of various activities such as certifications, accreditations
committing to sustainable development goals and CE philosophy, i.e.
(recycling, reuse and optimizing waste management) (Liu and Bai,
2014). Therefore, looking at the influence of relevant government pol-
icies in the form of support that could enable the adoption of CE in
developing economies, the following hypothesis is tested:

o H8: Governmental support has a positive effect on CE implementa-
tion in SMEs in developing countries.

3.2.2. Effect of digital platforms and CE on SOI

Waste reduction and technology implementation (digital platforms
providing analytical and processing capability to support decision-
making) are components of SOI (Adams et al., 2016). There are
different factors contributing to SOI. This research examines the influ-
ence of CE and digital platforms on SOI and Table 2 summarizes some of
the articles looking into these relationships.

Digital platforms are an aggregation of several technologies such as
database, cloud computing, big data analytics, visual computing
(dashboards) and computational algorithms. These platforms can enable
companies to modify their processes to become more flexible and
reconfigurable (Wang et al., 2016) to achieve sustainable business
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Table 2
SOI and its interaction with CE and technology adoption.

Relationships Authors

Technology adoption de Jesus and Mendonca (2018); Geng and Doberstein
& CE (2008); Govindan and Hasanagic (2018); Kumar et al.

(2020); Kumar et al. (2021b); Su et al. (2013)

Adams et al. (2016); Brown et al. (2019); Klewitz and

Hansen (2014); Metz et al. (2016)

Adams et al. (2016); Khurana et al. (2020); Klewitz and

Hansen (2014); Luthra et al. (2020)

SOI & CE

SOI & technology
adoption

performance (Gunasekaran et al., 2017; Gupta and George, 2016), and
to reduce risk (Rodriguez-Espindola et al., 2022). The transition to the
use of these technologies allows organizations to employ large amounts
of data from multiple sources to optimize the use of resources and
improve current processes. Products, being fully traceable, will find
their own route in the smart factory, making individualized mass pro-
duction cost-efficient (Hofmann and Riisch, 2017). The future
state-of-the-art smart factory will function as a social network where
people, machines and products will interact with each other naturally
(Kagermann et al., 2013).

There are claims that increased sustainable performance is associ-
ated with technology adoption (Dey et al., 2020b), as technology is one
of the dimensions of SOI (Adams et al., 2016; Katz-Gerro and Lopez
Sintas, 2019). SMEs in developing countries are facing unique chal-
lenges in terms of technology adoption and sustainability which need
further study (Patwa et al., 2021). An examination of the impact of
technology adoption (i.e., digital platforms) on SOI and sustainable
performance in the SMEs’ supply chain is needed (De et al., 2020; Dey
et al., 2020a; Machado et al., 2020), especially in developing countries.
This study examines the impact of the adoption of digital platforms on
SOI through the following hypothesis:

e H9: Technology adoption has a positive effect on SOI in SMEs in
developing countries.

CE is focused on the reduction of waste (Kalmykova et al., 2018)
through the implementation of principles such as reduce, reuse and
recycle (Ghisellini et al., 2016). There are well-known benefits of CE
identified for developed economies (Bastein et al., 2013), but imple-
menting CE can have benefits for developing economies as well, such as
GDP growth, job creation and carbon emissions reduction (WEF, 2017).
Research on CE on SMEs has often been carried out in different European
countries (Dey et al., 2020a; Garcia-Quevedo et al., 2020; Prieto--
Sandoval et al., 2018b). Despite the potential of CE to provide customers
with higher quality and safer products (Beske et al., 2014), reduce
waste, improve brand image (Govindan and Hasanagic, 2018) and
produce long-term profits (Geissdoerfer et al., 2017), there is an absence
of articles in the literature focused on CE in SMEs in developing
countries.

SOI can be supported by the use of closed-loop production at the
process level (Klewitz and Hansen, 2014) because of the value of moving
from linear paradigms to more innovative configurations underpinned
by CE (Adams et al., 2016). It promotes the modification of processes
and operations aiming to achieve sustainable growth (Brown et al.,
2019). Adams et al. (2016) and Brown et al. (2019) place CE at the
system level of SOI because SOI can be supported by the use of
closed-loop production (Klewitz and Hansen, 2014).

As some organizations lack the experience and expertise to imple-
ment innovative solutions for sustainability, the introduction of CE
principles can help to provide innovative solutions balancing sustain-
ability and company growth (Rattalino, 2018). The combination of
sustainability-based practices and existing innovation practices pro-
motes SOI (Metz et al., 2016). Moreover, substantial benefits of imple-
menting circular principles can be achieved when these principles
interact with SOI (Rattalino, 2018). Therefore, understanding the link
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between CE and SOI is valuable to support the transition of organiza-
tions towards sustainability (Brown et al., 2019). Nevertheless, little
attention has been given to the link between them, especially in SMEs in
developing economies. Hence, hypothesis H10 is tested:

e H10: CE has a positive effect on SOI in SMEs in developing countries.

3.2.3. Effect of SOI on sustainable performance

The existing literature has investigated the critical factors for the
implementation of SOI (Khurana et al., 2021) and the relationship be-
tween SOI (product innovation; product and process innovation; prod-
uct, process and organizational innovation) and environmental and
social practices (Adams et al., 2016), corporate social responsibility and
business process innovation (Martinez-Conesa et al.,, 2017),
inter-organizational relationships (Neutzling et al., 2018), market de-
mands and pressure (Adebanjo et al., 2016), and lean management
practices (Arena et al., 2018; Hallam and Contreras, 2016). In terms of
the outcomes, SOI is positively associated with potential improvements
in sustainable performance (Dey et al., 2020b) as shown in Table 3.

Technology and emerging innovation can drive SOI and lead to
better environmental performance (Luthra et al., 2020). However, this
can have a significant impact on economic performance because of the
operational and set-up costs involved. Intense competition makes SMEs
adapt to the dynamic business environment and focus only on economic
gains (Boiral et al., 2014), which can prevent them from reaping the
benefits represented by the transition toward sustainable practices. This
is even more the case in developing economies, where empirical ana-
lyses of the role of SOI to achieve sustainable benefits are limited
(Khurana et al., 2020; Neutzling et al., 2018).

As shown by Khurana et al. (2021), several contributions in the
literature focus on the environmental dimension of sustainability, but
organizations need to consider initiatives supporting the environment
and society which are not detrimental to economic performance. Hence,
the effect of SOI needs to be analyzed taking into account the social,
environmental, and economic aspects of sustainable performance,
rather than a single measure, especially in the context of SMEs in
developing countries. Accordingly, hypotheses H11-H13 are proposed:

e H11: SOI has a positive effect on economic performance in SMEs in
developing countries.

e H12: SOI has a positive effect on environmental performance in
SMEs in developing countries.

e H13: SOI has a positive effect on social performance in SMEs in
developing countries.

3.2.4. Indirect effects

The introduction of relevant government policies and support is
considered a key element for the transition to CE (Geng and Doberstein,
2008; Prieto-Sandoval et al., 2018b). Indeed, from IBV and the
industry-based view, government authorities play a significant role in
the implementation of CE in different countries through programs and
incentives (Munaro et al., 2020). Governmental support can affect
relevant stakeholders such as customers and retailers to promote the
transition toward more sustainable activities (Perry, 2012). Findings in
the literature suggest that governmental support can influence the effect
of customer interest and willingness to pay for the transition towards CE
(Shao et al., 2020).

Governmental support can also inspire changes in the market and

Table 3
SOI and sustainable performance.

Relationship Authors

SOI & sustainability
performance

Abdul-Rashid Salwa et al. (2017); Boiral et al. (2014);
De et al. (2020); Khurana et al. (2021); Neutzling et al.
(2018); Wu (2017)
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incentivize innovation activities (Roh et al., 2021), including the
implementation of CE in SMEs (Kazancoglu et al., 2021). The purpose of
government-led initiatives is to create a business ecosystem in which the
market can take the lead in the environmental shift (Roh et al., 2021). A
common example is the implementation of new digital platforms or
innovative solutions, in which companies which are vulnerable to the
various costs involved, such as SMEs, can be supported by the provision
of incentives and the integration of collaboration hubs, allowing com-
panies to introduce changes (Roh et al., 2021). Therefore, governments
can encourage and support SMEs to adopt efficiency improvement
practices and transform their technology to reap the benefits of sus-
tainable practices (Katz-Gerro and Lopez Sintas, 2019).

To consider the central role of governmental support for the imple-
mentation of digital platforms and CE, this research tested governmental
support as a mediator between the relationships of uncertainty in the
market and customer pressure with the adoption of digital platforms and
CE principles. The following indirect effects are tested in the model:

e H14: Governmental support mediates the relationship of customer
pressure to technology adoption in SMEs in developing countries.

e H15: Governmental support mediates the relationship of uncertainty
in the market to technology adoption in SMEs in developing
countries.

e H16: Governmental support mediates the relationship of customer
pressure to the implementation of CE in SMEs in developing
countries.

e H17: Governmental support mediates the relationship of uncertainty
in the market to the implementation of CE in SMEs in developing
countries.

RBV argues that the bundle of resources available for companies
allow them to gain competitive advantage (Wernerfelt, 1984). However,
Kim and Han (2012) argue that, in the supply-chain context, in order to
leverage those resources, it is essential to acquire the learning necessary
to generate new knowledge. Similarly, Jain et al. (2020) state that firms
with abundant human resources and intensive infrastructures need
environmental capabilities to become sustainable. The increasingly
connected business environment resulting from the implementation of
digital platforms creates significant potential for innovation (Kava et al.,
2021). The expertise gained by the introduction of CE can be leveraged
by companies to enable smart manufacturing and data-driven deci-
sion-making, which can facilitate the adoption of SOI (Lin, 2018). There
is evidence suggesting that a lack of information in organizations and
management can lead to suboptimal resource consumption, inefficient
waste management and ineffective process optimization (Geng and
Doberstein, 2008; Su et al., 2013). Therefore, combining the increas-
ingly popular and largely separate topics of Industry 4.0 (digital plat-
forms) and CE in empirical studies will help to identify synergies
between them, which will provide additional skills for firms to adopt CE
and for government decision-makers to keep track of firms’ compliance
to the regulatory requirements (Lopes de Sousa Jabbour et al., 2018;
Tseng et al., 2018) and support the transition to SOIL

Initial strides to understand the link between the implementation of
Industry 4.0 technologies and the adoption of CE through the use of
sustainable manufacturing have already been made by Bag et al.
(2021b). Even though SOI involves technology implementation (Adams
et al., 2016) and technology can also be important for the transition to
CE (Kumar et al., 2021b), more information is needed about the effect of
the potential role of CE to mediate the relationship between digital
platform adoption and SOI. Digital platforms can certainly promote
innovation, but SOI requires introducing improvements or completely
new products looking at sustainable objectives (Klewitz and Hansen,
2014). CE principles can become the vehicle to link the implementation
of digital platforms and SOI, as they balance sustainability and company
growth (Rattalino, 2018). The knowledge and capabilities stemming
from the implementation of CE can guide and strengthen the use of
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digital platforms to achieve SOL. In fact, Metz et al. (2016) suggest that
organizations that are successful in introducing SOI show the need to
implement sustainability practices as drivers. Using the RBV lens, ca-
pabilities are often associated with a mediating role between a com-
pany’s resources and improved performance (Hong et al., 2018). The
experience and skills developed through the use of CE principles can be
essential to leverage the use of digital platforms and develop SOI. This
effect is tested with the following hypothesis:

e H18: CE mediates the relationship of technology adoption to SOI in
SME:s in developing countries.

The representation of the model proposed and the hypotheses tested
can be seen in Fig. 1. The purpose of this research is to provide insights
about the direct and indirect effects between the different constructs in
SMEs in Mexico.

4. Methodology
4.1. Measures and survey development

The hypotheses described have been tested using a survey instru-
ment derived from the literature. The constructs used are based on
existing constructs (identified through the literature review) to enhance
their reliability and validity (Churchill, 1979). The different dimensions
have been measured using a five-point Likert scale (1 = completely
disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; 5 =
completely agree).

The questionnaire has three parts. The first part includes questions
about customer pressure, uncertainty in the market, and governmental
support as external factors that possibly impact CE. In the second part of
the questionnaire, questions about the adoption of digital platforms, and
the implementation of CE principles are included. The third part in-
cludes questions about sustainable-oriented innovation and sustain-
ability performance.

Based on the literature review presented in Section 2, different scales
have been identified to provide the items used for this research.
Considering the underpinning of IBV and the industry-based view, the
impact of governmental support, customer pressure and uncertainty in
the market have been included. Governmental support means providing
guidance and incentives for organizations making the transition to
environmentally friendly activities. The questions for this construct have
been based on the items obtained from the literature looking at envi-
ronmental policy changes (Kirchherr et al., 2017; Liu and Bai, 2014),
and policy guidance for implementation (Mahpour, 2018; Zeng et al.,
2017). Customer pressure involves the environmental awareness of
customers and their influence on the adoption of environmentally
friendly principles. The items have been based on the findings from
Gadenne et al. (2009) looking at customer choices (Kohli and Jaworski,
1990) and the items used by Slater and Narver (1994) regarding cus-
tomers’ evolving needs. Market uncertainty includes competitors’ ac-
tions and lack of knowledge about changes in the environment, reflected
by the items obtained from Kohli and Jaworski (1990) and Jambulingam
et al. (2005).

The implementation of digital platforms is also introduced in the
model. It includes different items discussed in Biirklin and Wynants
(2020), focusing on efficiency and optimization (Chen, 2020), and
decision-making and practices (Cainelli et al., 2020). CE is based on the
implementation of the reuse, reduce, and recycle principles in organi-
zations. The items have been obtained from the indicators of product
performance on CE (Cayzer et al., 2017) and items about CE principles in
industry (Goyal et al., 2018; Kannan et al., 2014; Zeng et al., 2017).
Sustainable-oriented innovation includes the changes in organizations
to reap social, environmental, and economic benefits. The items for
study have been obtained from the speed to innovate in organizations
(Tellis et al., 2009) and the introduction of circular thinking at the
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Fig. 1. Model structure and hypotheses.

design stage (Dey et al., 2020b; Kannan et al., 2014; Zeng et al., 2017).

An important part of the model involves social, economic, and
environmental performance. Subjective measure for performance are
used because of the reluctance of organizations to share sensitive in-
formation and the difficulties of gathering objective measures publicly
because of the size and context of the SMEs (Dubey et al., 2019). The
items have been obtained from the scales tested by Dey et al. (2020b)
and based on the work of Abdul-Rashid Salwa et al. (2017); Adebanjo
et al. (2016); Inman and Green (2018); Zhu et al. (2008).

After the questionnaire was designed, it was pre-tested by three ac-
ademics and three industry experts. The wording of some questions was
improved using the input provided, aiming to reduce ambiguity and
enhance readability. The full list of the constructs used in this study can
be found in Table Al in the Appendix. To ensure the reliability of the
scales used, the statistical analysis introduces tests including Cronbach’s
alpha and the percentage of variance explained.

4.2. Sampling

SMEs face a complicated environment, and survival is foremost,
which makes managers risk-averse (Games and Rendi, 2019). This leads
to a degree of reluctance to integrate new technology and invest in more
sustainable practices (OECD, 2016; Waugh, 2019). The scenario is even
more complicated for Mexican SMEs, which operate in a particularly
challenging environment in terms of survival and obtaining support
(Pymnts, 2019). As of 2015, SMEs in Mexico represented around 99.7%
of the total enterprises in the country and over 62.6% of employment in
the country, but at the same time only 2% invested in innovation leading
to patents (OECD, 2020). Hence, SMEs in Mexico can provide insightful
results about the drivers and challenges for the transition toward
sustainability.

The information for the study has been gathered using a cross-
sectional e-mail survey. The survey was translated to Spanish by two
academics and checked by two Mexican colleagues. The survey was
uploaded as an online survey questionnaire set-up in Qualtrics (https:
//www.qualtrics.com) and the link distributed among the organiza-
tions that agreed to take part in the study. The study has followed a
snowballing sampling approach to identify respondents for the ques-
tionnaire as used in previous studies (See Mangla et al., 2018). Snowball
sampling is a relevant and irreplaceable technique in research (Waters,

2015) that employs natural social networks to identify informants that
can be reached directly, and use them to reach other informants (Noy,
2008). Contacts were used from the University of Celaya with SMEs and
requests made to access to other SMEs through those contacts. This
approach was useful because of the need to pre-establish relationships
with SMEs assuring trustworthiness in order to successfully obtain in-
formation or data from them because of security concerns in the country.

The sampling criterion involved SMEs operating in the Celaya re-
gion. Celaya is located in the southeast quadrant of the state of Gua-
najuato with a population of 681,000 people in 2020 (Macrotrends,
2020). The combination of a very economically active region, the sig-
nificant investment in the area, a strategic location, and prosperous
large organizations has allowed for the growth of SMEs in the area (Ruth
Del Castillo et al., 2019). The sample of respondents included owners,
managers and directors with decision-making power and first-hand
knowledge regarding the operations of the company. The data was

Table 4
Descriptive statistics of the sample.

Title Number Percentage (%)
Industry

Commerce 49 29.7
Services 29 17.6
Food 29 17.6
Construction 16 9.7
Manufacturing 13 7.9
Agri-food 9 5.5
Automotive 8 4.8
Mining 4 2.4
Other 3 1.8
Not specified 5 3.0
Number of employees

Less than 10 93 56.4
11-50 56 33.9
51-100 6 3.6
101-250 4 2.4
Not specified 6 3.6
Time since the company was established (years)

Less than 1 12 7.3
1-5 52 31.5
5-10 40 24.2
10+ 55 333
Not specified 6 3.6
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collected from December 2018 to October 2019. The descriptive statis-
tics of the sample can be seen in Table 4.

The sample size was decided according to the nature of data analysis
to obtain robust and reliable results. Different thresholds and rules of
thumb have been proposed to determine an adequate sample size for
SEM. Although some traditional sources suggest including ten times as
many participants as variables (Nunnally, 1978), more recent articles
suggest a minimum of 100 and 200 responses (Boomsma, 1985) with at
least 100 respondents (Bollen and Noble, 2011). This indicates that a
sample size of 165 responses is adequate. In fact, recent studies based on
a Monte Carlo simulation analysis re-evaluate the standard rules of
thumb for sample size selection with suggestions below these thresholds
(Sideridis et al., 2014; Wolf et al., 2013a). The SME sample of this study
(n = 165) comes from a population in a specific location in Mexico. The
medium complexity, strong associations and correlations between the
items, and no missing values indicate that the sample size of 165 re-
sponses is sufficient for correct model identification (see Sideridis et al.
(2014); Wolf et al. (2013b)). Further confirmation of the adequacy of the
sample size has been undertaken using the Kaiser-Meyer-Olkin (KMO)
measure.

We have additionally tested for potential questionnaire non-response
bias in the collected data from the SMEs. Specifically, we have compared
between early (first 24%) and late (last 24%) respondents (Abdel--
Maksoud et al., 2020; Wallace and Mellor, 1988) for questionnaire items
related to basic characteristics of the SMEs, such as the industry type,
size and sales, based upon the Mann-Whitney non-parametric test. Re-
sults indicate the absence of non-response bias in the selected sample of
SMEs.

4.3. Data analysis method

SEM (Bollen, 1989) with AMOS (Arbuckle, 2006) has been utilized in
order to test empirically the direct hypotheses H1-H13 posed in Section
3 of the paper. SEM has been used to process the quantitative infor-
mation of each SME, by testing the associations between each proxy of
drivers of sustainable supply-chain performance with the latter. This is
considered the most appropriate method to derive causal relationships
among constructs in an objective way.

Further, complex interrelations between the independent variables
can be imposed, such as the indirect hypotheses H14-H18. In order to
examine the validity of indirect hypotheses H14-H18, the bootstrap
approach introduced by Preacher and Hayes (2004) has been utilized.
The SEM model has been fitted to the data via the method of weighted
least squares (WLS) (Joreskog, 1994), due to the Likert scale formulation
of the collected information by the managers/owners of the Mexican
SMEs.

5. Results of the statistical analysis
5.1. Examining the validity of constructs utilized for SEM analysis

In order to determine the reliability and validity of the latent con-
structs, these were tested using the Cronbach’s alpha, correlation coef-
ficient and exploratory factor analysis (EFA). Analyses were conducted
using the Statistical Package for the Social Sciences software.

Results to test convergent validity are shown in Table 5, namely
Cronbach’s alpha, correlation coefficient and percentage of variance
obtained by running EFA. Values of Cronbach’s o for most latent con-
structs are adequate (Bryman and Cramer, 2011; Hair, 2003; van Grie-
thuijsen et al., 2015), whereas all correlations of observed items for the
latent constructs are statistically significant (p-value<0.01). Percentage
of variance of the observed items explained by the latent constructs is
adequate, ensuring the validity of the performed analysis (percentages
are above 50%, except for SOI being at the borderline).

Table 6 presents the test results concerning discriminant validity in
the latent constructs of the SEM model, in the form of average variance
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Table 5
Reliability and validity measures for constructs (Cronbach’s «, correlations and
% of explained variance).

Latent construct Cronbach’sa  Correlation % of explained
variance
Customer 0.693 0.534* 76.71
Government support 0.729 0.575* 78.74
Uncertainty 0.53 0.361* 68.05
Technology 0.695 - 62.28
CE principles 0.658 - 59.46
SOI 0.640 - 48.16
Social performance 0.732 0.578* 78.88
Environmental 0.713 - 63.54
performance
Economic performance 0.681 0.517* 75.85

*Correlation is significant at the 0.01 level of significance.

extracted (AVE) and correlations between the latent factors. The results
confirm that the latent constructs comply with discriminant validity
requirements (Fornell and Larcker, 1981) since AVE values are above
0.5 (the only exception is social performance construct) and correlations
between the constructs are below 0.6 (the only exception being SOI
construct).

5.2. Goodness-of-fit of the SEM model

Various goodness-of-fit (GoF) measures have been calculated to test
the fit of the SEM model to the data. We used the root mean square error
of approximation (RMS), the goodness-of-fit index (GFI), the adjusted
goodness-of-fit index (AGFI) and the comparative fit index (CFI). The
obtained indices were RMS = 0.041, GFI = 0.853, AGFI = 0.813 and CFI
= 0.836. The GoF values are generally acceptable, indicating the good fit
of the data to the hypothesized model structure.

5.3. Parameter estimation and hypotheses testing results

The standardized path coefficient estimates are shown in Fig. 2.
Dashed lines in the graphical representation of the estimated SEM model
indicate the non-significance of the association between the two latent
structures. Along with the estimated values of the standardized path
coefficients, the statistical significance of each association is also indi-
cated in the relative graph.

Research hypothesis H1 has been fully verified since the analysis
conducted shows that the latent factor of customer pressure has a sig-
nificant and positive effect on the latent factor of governmental support
(beta = 0.363, p-value<0.001). Conversely, uncertainty in the market
has no effect on governmental support (H2), as deduced by the SEM
model results (beta = 0.075, p-value>0.1). This is also true for the as-
sociation between customer pressure and technology adoption (H3),
uncertainty in the market and technology adoption (H5), uncertainty in
the market on CE implementation (H6), governmental support on CE
implementation (H8), and technology adoption on SOI (H9).

Statistically significant direct effects have been shown for the asso-
ciation between customer pressure and CE implementation (beta
0.483, p-value<0.001), verifying research hypothesis H4. On the other
hand, governmental support has significant direct effect on the imple-
mentation of technology (H7) (beta = 0.501, p-value<0.001). Also, CE
implementation is an important factor influencing SOI (H10) as revealed
by the current analysis (beta = 0.964, p-value<0.001).

SOI has been shown to be statistically significant in all three relations
with sub-constructs of sustainability performance. Indeed, SOI in-
fluences positively the economic performance (beta = 0.616, p-val-
ue<0.001), verifying research hypothesis H13, a result which also holds
for the effect on environmental performance (beta = 0.862, p-val-
ue<0.001), thus verifying hypothesis H12. Similarly, the effect of SOI on
social performance is statistically significant at a 1% significance level
(beta = 0.622, p-value<0.001), an indication that research hypothesis
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Table 6
Discriminant validity results (diagonal elements of the table are the AVE values; non-diagonal elements are the correlations between the latent factors).
Customer  Government Uncertainty = Technology = CE SOl Social Environmental Economic
support principles performance performance performance
Customer 0.512
Government support 0.269 0.696
Uncertainty 0.136 0.176 0.863
Technology 0.150 0.374 0.087 0.502
CE principles 0.417 0.241 —0.049 0.225 0.524
SOI 0.349 0.355 0.093 0.272 0.669 0.535
Social performance 0.300 0.191 0.108 0.126 0.411 0.335  0.468
Environmental 0.217 0.208 0.056 0.257 0.568 0.576 0.486 0.527
performance
Economic 0.297 0.097 —0.016 —0.030 0.383 0.376 0.400 0.401 0.599
performance
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Fig. 2. Standardized path coefficient estimates obtained through the WLS method. *: p < 0.1; **: p < 0.05; ***: p < 0.001.

H11 is valid.

Table A2 in the Appendix presents a more refined level of parameter
estimates results, showing the standardized coefficient estimates of the
associations between the latent constructs and the corresponding
observed items used for their construction.

5.4. Bootstrap test for indirect mediation effects

Indirect effects hypotheses, namely hypotheses H14-H18, have been
empirically tested via the use of the bootstrap test. Table 7 presents the
results of the bootstrap tests for the validity of indirect hypotheses
H14-H18.

Regarding research hypothesis H14, examining the mediation effect
of the latent construct of governmental support on the association be-
tween the customer pressure and technology adoption factors, the
bootstrap test has partly verified that hypothesis (beta = 0.182, p-val-
ue<0.1). This finding is important, when combined with the rejection of
direct hypothesis H3 indicating no direct effects of the customer
construct on technology.

On the other hand, the analysis of results has not found any evidence
to support the statistical significance of indirect hypotheses H15-H17,
since the results of bootstrap test for indirect effects has returned non-
significant results.

Lastly, research hypothesis H18 has also been partly verified (beta =
0.143, p-value<0.1) at the 10% of statistical significance level,
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Table 7

Mediation bootstrap test of indirect research hypotheses H12-H16.
Effects Hypotheses Estimate Significance
Direct effect H14 0.034 n.s.
Indirect effect 0.182 *
Total effect 0.216 o
Direct effect H15 —0.067 n.s.
Indirect effect 0.037 n.s.
Total effect —0.030 n.s.
Direct effect H16 0.483 el
Indirect effect 0.045
Total effect 0.5528
Direct effect H17 —0.077 n.s.
Indirect effect 0.009 n.s.
Total effect —0.068 n.s.
Direct effect H18 0.041 n.s.
Indirect effect 0.143 *
Total effect 0.184 *

*:p < 0.1; **: p < 0.05; ***: p < 0.001.

indicating that the mediation effect of CE implementation in the relation
between technology and SOI is significant. This finding is important
since the fit of the SEM has not shown statistically significant direct
effects of technology on SOI (rejection of hypothesis H9).
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6. Discussion
6.1. Theoretical implications

Although there are several calls for the need to engage SMEs in
sustainable activities (Aghelie, 2017; Ghisellini et al., 2016; Ormazabal
et al., 2018), these organizations operate with capital and resource
constraints, which make them very cautious about embarking in
expensive and resource-intensive projects (Katz-Gerro and Lopez Sintas,
2019). Therefore, it is important to develop research that can guide their
transition toward sustainability.

Using the lenses of IBV, RBV, and industry-based view, this research
examines the influence of external pressures in the implementation of
CE principles and the use of an SOI orientation, the relationship between
the implementation of CE principles and internal resources (digital
platforms) with SOI, and the subsequent impact of SOI on sustainable
performance. Considering the importance of SMEs for developing
economies, specifically to the case of Mexico (INEGI, 2016), this
research has gathered information from managers of SMEs to address
the research questions stated using SEM.

The first research question looks at the influence of external pres-
sures on the implementation of CE principles. IBV considers the impact
of stakeholders in the operations of an organization (Meyer and Rowan,
1977; Meyer and Scott, 1983), whereas the industry-based view ac-
counts for the environment in the industry (Porter, 1980). In this
research, those aspects are represented through governmental support,
customer pressure and uncertainty in the market. Customer awareness
and expectations have been identified as a relevant construct affecting
an organization’s engagement with sustainable activities (Chavez et al.,
2016; de Jesus and Mendonga, 2018; Gong et al., 2019; Yina et al.,
2019). Those claims are consistent with the findings of this study, which
show a significant influence of customer pressure on the implementation
of CE principles in Mexico. This outcome contradicts findings from
developed countries (Shao et al., 2016; Song et al., 2019) and highlights
the importance of accounting for the impact of contextual factors such as
the country of origin in similar studies. Similarly, do Paco et al. (2013),
looking at environmental issues and the purchase behaviors of young
consumers, find that aspects such as environmental concern and buying
behavior vary across countries. Hence, our results provide empirical
evidence of the impact of customer pressure on the implementation of
CE principles of SMEs in Mexico.

This study did not find support for the hypotheses suggesting
governmental support and uncertainty in the market directly affect the
implementation of CE principles. However, governmental support seems
to influence the implementation of digital platforms in organizations.
Kumar et al. (2021b) find that lack of governmental support and in-
centives can represent a major challenge for the introduction of digital
technologies. This research provides empirical evidence that govern-
mental support and incentives are enablers for the adoption of digital
platforms, especially in companies with constrained resources such as
SMEs. In fact, governmental support represents a major aspect in the
model. Kazancoglu et al. (2021) argue that governmental support can
stimulate the transition of SMEs toward CE because they play “the role of
being a coordinator, mediator, and facilitator for different parties”. This
research looks into that engagement with other stakeholders (Perry,
2012) to analyze the mediating role played by governmental support
between external pressures and the implementation of digital platforms
and CE principles. The discussion on the literature about the relationship
between public pressure and policy has shown divided views (Burstein,
2003). The results of this research show that more environmentally
aware customers can incentivize the development of governmental
support for the implementation of CE principles in SMEs in Mexico. This
outcome aligns with previous research suggesting the increasing envi-
ronmental awareness of the public (Wognum et al., 2011) and the way
public pressure can enhance the development of environmental pro-
tection (Zhang et al., 2018). Our findings suggest that there is a need to
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develop forums to allow enhanced community involvement (Lawrence
et al., 2006). On the other hand, governmental support is found to act as
a mediator between customer pressure and the adoption of digital
platforms. This means the existence of governmental support can allow
SMEs to invest in digital platforms as a response to pressure from the
public. This result supports evidence about the role that governments
play in the development of programs to raise awareness about the
implementation of Industry 4.0 technology in SMEs (Kumar et al., 2020)
and financially helping companies to invest in these technologies
(Kumar et al., 2021b), particularly in developing economies.

The second research question of this study is focused on the rela-
tionship between CE and SOI. This article argues the value of closed-loop
activities to support a SOI toward more sustainable activities. The results
from the analysis suggest that the implementation of CE has a direct
effect on the SOI orientation of SMEs. This finding confirms that the
implementation of CE is aligned to the introduction of innovation at the
product, process, and organizational level (Klewitz and Hansen, 2014).
Moreover, the mediation tests show that the implementation of CE is a
mediating variable between the adoption of digital platforms and SOI.
Although the use of new technology in business and society has been
associated with SOI before (Adams et al., 2016), findings from this
research contend that the adoption of digital platforms has an impact on
SOI if, and only if, it is preceded by a change in the organizational
mindset fostered by the integration of CE principles. Understanding and
applying those principles can help organizations to realize the potential
of digital platforms to support SOI This result is consistent with RBV,
because it supports the idea that leveraging internal capabilities with the
mindset of sustainability can lead to all members of the organization
having a better understanding of potential benefits (Neutzling et al.,
2018).

The final research question of this study looks at the significance of
SOI to achieve social, economic and environmental benefits. Khurana
etal. (2021) state that it is essential to gain a better understanding of the
effect of SOI and sustainable activities on performance. The results of the
analysis agree with previous research and suggest there is a strong
relationship between SOI and sustainable performance (Adams et al.,
2016; Dey et al., 2020b; Neutzling et al., 2018). To the best of our
knowledge, this is the first study providing empirical evidence of the
potential benefits of SOI in the three dimensions of sustainability for
SMEs in developing countries. Findings suggest that, even in instances
with constraints such as the ones faced by Mexican SMEs, there are
significant benefits to be had from engaging in the implementation of
new technologies and the adoption of CE. This research shows that the
use of an SOI strategy can lead to environmental and social benefits
without being detrimental to the economic dimension of the company.
That is particularly important for SMEs, as the implementation of new
initiatives need to account for economic returns to support their
survival.

Overall, this paper has contributed to knowledge about sustainability
in SMEs in developing countries, using the case of Mexico. It has looked
at the influence of external pressures and internal resources for the
implementation of CE, enhanced our understanding of the link between
CE and SOI, and confirmed the benefits of SOI on sustainable
performance.

6.2. Practical implications

The findings of this research provide relevant insights for
practitioners:

e Governmental support represents a key aspect for the transition of
SMESs toward digital transformation — Governmental support enables
SMEs to invest in digital platforms and skills development to promote
the implementation of sustainable activities. This finding can help
policymakers to understand the impact of current programs
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supporting digital transformation with the objective of supporting
regional development.

Customer pressure is a relevant factor for the adoption of CE in
Mexican SMEs — Results suggest that customer awareness and pres-
sure should be considered by SMEs as a motivator to implement CE.
Managers from SMEs can use these findings to leverage that level of
information and understanding to brand and advertise their activ-
ities to attract customers.

The implementation of CE can support SOI — This research suggests
that improvements obtained from the adoption of CE can enable
organizations to support product, process, and organizational inno-
vation to implement SOI. Moreover, CE is essential to ensure that the
implementation of digital platforms supports SOI. This result high-
lights to SME managers the importance of a change from the linear to
the circular paradigm to support the transition of SMEs toward
sustainability.

SOI can lead to economic, social, and environmental benefits for
SMEs in Mexico — This research is relevant for Mexican managers
because it can be used to justify investment in equipment, training,
and process improvements to implement SOL.

6.3. Limitations of the study

The results of our analysis must be carefully considered within the
context of this study. The analysis was based on a sample of Mexican
SMEs. Similar studies in other emergent economies are needed before
the findings can be generalized to different contexts. Also, the focus of
this analysis was on SMEs in developing countries, such as Mexico,
because of the absence of articles on this subject focused in smaller or-
ganizations. Studies looking at a particular sector could unveil details
about the specific relationships for that sector. The external factors
included in this study have been determined from our literature review
and theoretical lens. Further research could incorporate other drivers
including investment programs to explore their impact on performance.
Additionally, this study cannot confirm the lack of existence of factors
moderating the relationships between the constructs studied. On top of
that, the analysis has been focused on the influence of CE on the adop-
tion of SOIL. However, the specific contribution to each one of the three
levels of SOI (process, product, and organization) is presented as an
opportunity for future research. We propose the use of case-based
research to investigate any other aspects that could affect the imple-
mentation of CE in SMEs and their impact on SOI.

7. Conclusions

The transition of SMEs toward sustainability with the aim of

APPENDIX

Table Al
Construct titles, items, and their sources
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reducing environmental impact is a priority in the global agenda. The
implementation of sustainable measures, however, can be complicated
for SMEs because of resource constraints and limited market reach.
Although CE and SOI have a significant overlap that can potentially
support that transition, there is an absence of research looking into their
relationship. This article introduces novel research analyzing the rela-
tionship between CE and SOI and their effect on sustainable perfor-
mance in SMEs in a developing economy with consideration of external
factors. To do so, this article combines three theoretical lenses: RBV, IBV
and industry-based view. After testing the link between CE and SOI
using SEM, the results suggest that the adoption of CE in SMEs can un-
derpin changes at the product, process, and organization level to pro-
mote innovation. Furthermore, it was found that circular thinking is
important to leverage digital platforms to successfully introduce SOL

According to IBV and the industry-based view, external stakeholders
and the competitive environment can affect the activities of companies.
The empirical analysis shows the significance of customer pressure to
engage in CE and to incentivize the development of governmental sup-
port for the adoption of sustainability for SMEs. Customers in Mexico
have shown a high level of awareness regarding the value of sustain-
ability and demand organizations to implement it. Additionally, results
suggest support and guidance positively encourage the use of digital
platforms and act as a mediator between customer pressure and the
adoption of digital platforms. This finding highlights the impact that
policy is having on SMEs in Mexico. The investment from government in
plans such as Fondo PYME (http://www.fondopyme.gob.mx/) and
guidance from the Estrategia Nacional Vision 10-20-40 De Cambio
Climatico (https://www.gob.mx/cms/uploads/attachment/file/41978/
Estrategia-Nacional-Cambio-Climatico-2013.pdf)  underpinning tax
breaks in different sectors are having real impacts on organizations.
These findings can be used to encourage policymakers in the country to
continue developing that support for the transition of SMEs toward
sustainability.

There are different avenues for future research. Cross-country com-
parisons between different developing economies could give more in-
sights about the specific characteristics of SMEs and the effect of specific
markets in the relationship between the constructs analyzed. More
exploration about regulatory frameworks and their impact on the
implementation of CE and SOI in SMEs could provide specific advice to
policymakers about opportunities to encourage the transition of SMEs to
invest in sustainable solutions. The impact of the rebound effect (See
Druckman et al., 2011) in the link between technology and SOI is a very
interesting opportunity for further research, as the savings obtained
from technology implementation could also encourage their use on
other “polluting” activities (Bocken et al., 2016).

Construct title Items

Source

Uncertainty in the e The company’s competitive environment has proven to be unpredictable
In our company we have been unable to predict many of the key changes taking place in our

market

competitive environment
The business climate in our industry is very competitive

Customer pressure

Competitors are quick to take advantages of any mistakes
Environmental issues critically affect the buying decisions of my customers
Our customers often mention environmental factors when making choices

Based on Kohli and Jaworski (1990) and
Jambulingam et al. (2005)

Based on Gadenne et al. (2009); Kohli and Jaworski
(1990); Slater and Narver (1994)

Governmental support

Evolving customer requirements have been difficult to predict

In this market, customers’ preferences change quite a bit over time

Laws and regulations have provided guidance for the company on environmental protection and
green production

Information is available about what is “best practice” for environmental practices in Mexico
There are environmental rules and regulations in our sector

There are programs and incentives supporting the introduction of environmental practices
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Based on Mahpour (2018); Zeng et al. (2017)

(continued on next page)
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Table A1 (continued)

Construct title Items Source

e In our company we are subject to reviews and audits of environmental practices from our

suppliers/customers

Environmental regulations are constantly changing

In our company we use digital platforms and/or contemporary technology to monitor and track  Based on Biirklin and Wynants (2020); Cainelli et al.

products in the value chain (2020); Chen (2020)

In our company we use digital platforms and/or contemporary technology for virtualization of

digital channels

In our company we use digital platforms and/or contemporary technology to optimize resource

utilization, e.g. using waste as a resource, optimal energy consumption

In our company we use digital platforms and/or contemporary technology to attract new

customers and understand their evolving needs

In our company we use digital platforms and/or contemporary technology for making decisions

to support reuse and recycling

In our company we use digital platforms and/or contemporary technology to enhance

renovation of products and operational practices

Circular Economy In our company we have replaced non-recyclable raw materials with renewable, recyclable, or ~ Based on Zeng et al. (2017)
principles biodegradable inputs

In our company we have introduced alternative ways to use our products once they have served

their initial purpose

In our company we have found new revenue streams for products/services after they have

served their initial purpose

In our company we have ways to decrease the usage of non-recyclable raw materials in our

processes

In our company we use environmentally friendly packaging

In our company we have processes with low environmental impact

In our company we have found new revenue streams for products/services after they have

served their initial purpose

In our company we work with our suppliers to find ways to reintroduce end-of-life items into our

supply chain or someone else’s supply chain

Leftover raw material can be used again in our processes

In our company we have initiatives to collect leftover products from customers to recycle them

In our company we are using recycled materials as inputs in our processes

Waste product from our processes is recycled

Sustainable-oriented On average, each year our company introduces more new products/services than our key Based on Dey et al. (2020b)
innovation competitors

Top management support the introduction of innovative practices/products/services

In our company we consider the potential of recycling at the design stage of our products/

services

During the design stage our company considers the possibility to reuse products after they have

served their initial purpose

In our company we have improved our productivity in recent years Based on Abdul-Rashid Salwa et al. (2017);

In our company we have improved our turnover in recent years Adebanjo et al. (2016); Dey et al. (2020b)

In our company we have reduced our operation costs in recent years

Our business is experiencing growth in recent years

Our level of customer loyalty has increased in recent years

Our level of customer satisfaction has increased in recent years

Technology adoption

Economic performance

Environmental e In our company we have reduced waste across our processes Based on Abdul-Rashid Salwa et al. (2017);
performance e In our company we have achieved resource efficiency across our processes Adebanjo et al. (2016); Dey et al. (2020b)
e In our company we have improved compliance with environmental standards
Social performance e In our company we have improved work safety in recent years Based on Abdul-Rashid Salwa et al. (2017);
e In our company we have improved work environment in recent years Adebanjo et al. (2016); Dey et al. (2020b)

In our company we have improved our relationship with the community and/or stakeholders in
recent years
In our company we have improved living quality of surrounding community in recent years

Table A2
Standardized regression coefficients for the association between the observed indicators and the corresponding latent constructs.

Latent factor Observed item Standardized path estimate p-value
CEP - CEP2 0.677 ok
CEP - CEP1 0.729 ok
CEP - CEP3 0.689 bl
CEP — CEP4 0.628 w
SOI - SOI11 0.502 e
SOI - SOI12 0.559 bl
SOI - SOI3 0.612 i
SOI - SO14 0.567 ok
Customer - CP2 0.808 ok
Customer - CP1 0.654

Governmental support - GS2 0.730 e
Governmental support - GS1 0.848 ok
Tech - TI1 0.542 bl

(continued on next page)
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Table A2 (continued)
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Latent factor Observed item Standardized path estimate p-value
Tech - TI2 0.700 ek
Uncertainty - UM2 0.997 ik
Uncertainty - UM1 0.327 *
Economic performance - EP1 0.823 sk
Economic performance - EP2 0.653 ok
Environmental performance - AP1 0.701 ke
Environmental performance - AP2 0.780 bkl
Social performance - S1 0.746 sk
Social performance - S2 0.773 ik

*1p < 0.1; **: p < 0.05; ***: p < 0.001.
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