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Involvement of small and medium enterprises (SMEs) is critical to the
decarbonization of economies; however, legitimacy theory, climate change
strategies, and the business model (BM) literature have not addressed this issue in
depth. This research analyses whether SMEs define their environmental BMs to
achieve substantive legitimacy by reducing their carbon dioxide (CO,) emissions.
We analyze the relationships among environmental value proposition, creation, and
capture using partial least-squares structural equation modeling with the data for
695 SMEs. The results show that SMEs’ environmental value proposition takes
into account symbolic and substantive environmental legitimacy. This broad
definition of the value proposition drives SMEs to undertake environmental value
creation initiatives, but these initiatives are not very effective in reducing CO,
emissions. These results indicate that SMEs seek symbolic legitimacy more than
substantive legitimacy, which has important implications for managers and
policymakers who want SMEs to contribute to the transition to a low-
carbon economy.

Keywords: SMEs; symbolic and substantive legitimacy; environmental business
models; decarbonization; PLS

1. Introduction

There is a 50% chance of the annual average global temperature temporarily reaching
1.5°C above the pre-industrial level for at least one of the next five years
(2022-2027); after this warming, climate impacts will become increasingly severe
(WMO 2022). The Intergovernmental Panel on Climate Change of the United Nations
considers that ‘the evidence is clear: the time for action is now’. Without immediate
and deep emissions reductions across all sectors, limiting global warming to 1.5°C is
out of reach (IPPC 2022). This transition to a low-carbon economy is a process that
must involve governments, firms, and society (Schanes, Jager, and Drummond 2019;
Sampene et al. 2021).

Traditionally, large firms or those with more emissions have attracted greater atten-
tion than SMEs (Haque and Ntim 2020; Nguyen ef al. 2021; Cadez and Czerny 2016;
Damert, Paul, and Baumgartner 2017). However, SMEs must be involved in this chal-
lenge to decarbonize economies (Schanes, Jager, and Drummond 2019) because they
represent around 99% of companies and jointly contribute 60%—70% of industrial pol-
lution in Europe (Koirala 2019). They are, therefore, critical for speeding up this
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process (Baranova and Conway 2017; Conway 2015). Moreover, SMEs need legitim-
acy to gain customers’ acceptance of their small and unknown firms and products
(Sahida and Rahmanb 2019). One way to gain this legitimacy is through environmental
legitimacy; that is, when the companies’ performance with respect to the natural envir-
onment is in accordance with the expectations of their stakeholders (Bansal and
Clelland 2004). Analyzing how SMEs achieve this environmental legitimacy is rele-
vant to learning whether SMEs are really contributing to the transition to a low-carbon
economy. Nevertheless, neither the legitimacy literature nor the climate change strat-
egy literature, nor the business model (BMs) literature has addressed this issue
in depth.

The legitimacy literature has analyzed the strategic importance of legitimacy for
SMEs (Sahida and Rahmanb 2019; Ivanova Ruffo er al. 2020), different ways to obtain
legitimacy (Di Tullio et al. 2020) and environmental legitimacy (Bansal and Clelland
2004; Berrone, Fosfuri, and Gelabert 2017), and how SMEs incorporate the different
forms of environmental legitimacy (symbolic and substantive) (Crossley, Elmagrhi, and
Ntim 2021). However, we did not find works that study how SMEs’ search for legitimacy
influences their contribution to the decarbonization of the economy.

On the other hand, the climate change strategy literature has studied carbon reduc-
tion and climate change strategies (Hoffman 2007; Cadez and Czerny 2016; Wahyuni
and Ratnatunga 2015), enablers of and barriers to such strategies (Backman, Verbeke,
and Schulz 2017), and the consequences of decarbonization strategies (Damert, Paul,
and Baumgartner 2017). However, these traditional visions appear to have had an
insufficient and slow effect on the transition to low-carbon economies, which is why
researchers see BMs as tools that will accelerate the decarbonization of economies
(Markard, Geels, and Raven 2020; Mangelsdorf 2010). Among BMs, environmental or
green business models (EBMs) stand out; these are models that offer products and
development activity systems with environmental benefits, reduce resource use/waste,
and are economically viable (Sommer 2012). These BMs achieve a lower environmen-
tal impact than traditional BMs (FORA 2010; Beltramello, Haie-Fayle, and Pilat 2013)
through the definition of environmental value proposition, creation, and capture for
their stakeholders (Méndez-Ledn, Reyes-Carrillo, and Diaz-Pichardo 2022; Bocken,
Boons, and Baldassarre 2019). Thus, SMEs can create and redesign their BMs to effect
the necessary environmental change for the transition to a low-carbon economy
(Baranova and Conway 2017).

Nevertheless, the BM literature has not delved into the level of integration of car-
bon management in SMEs’ BMs (Renukappa et al. 2013). Some studies examine
decarbonization and BMs, but they focus on the energy sector (Hannon, Foxon, and
Gale 2013; Karneyeva and Wistenhagen 2017). Other papers more generally on EBMs
or circular BMs expand the scope of industries, but do not explicitly analyze decarbon-
ization. Many papers are theoretical, and most of them empirically analyze large cor-
porations (Ritala et al. 2018; Abuzeinab, Arif, and Qadri 2017). Consequently,
research on SMEs is restricted to the study of a few cases and has a selection bias
toward environmental proactivity (Rauter, Jonker, and Baumgartner 2017; Morioka et
al. 2017). There is still much room to improve the understanding of SMEs’ contribu-
tion to decarbonization. To our knowledge, only Quintas et al. (2018) have studied the
composition of SMEs’ BMs and their contribution to a low-carbon economy, but this
study did not analyze the relationship between their components. Herein lies the core
of our contribution.
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This research combines the lens of SMEs’ search for environmental legitimacy
with the theoretical framework of the EBM. The papers that combine these two theo-
ries are scarce; most of them are case studies (Wu, Zhao, and Zhou 2019; Laifi and
Josserand 2016; Adiloglu-Yalginkaya and Besler 2021) and do not analyze the final
contribution of the BMs to the decarbonization of the economies. The search for envir-
onmental legitimacy is an incentive for SMEs’ owner-managers to define/redefine their
BMs to include environmental issues (Hu, Zhang, and Yan 2020). Moreover, the way
in which they want to achieve environmental legitimacy (substantive or symbolic)
(Crossley, Elmagrhi, and Ntim 2021; Ashforth and Gibbs 1990) will influence the def-
inition of EBMs and their effectiveness in reducing carbon dioxide (CO,) emissions.
This study answers the following questions using a database of 695 SMEs:

e How does the search for environmental legitimacy influence the environmental
value proposition (symbolic or legal compliance and substantive or volun-
tary compliance)?

e Do SMEs with a greater environmental value proposition have greater environ-
mental value creation? What type of environmental practices are implemented,
substantive or symbolic?

e Finally, do SMEs with greater environmental value creation have greater envir-
onmental value capture (reductions in CO, emissions)?

The answer to these questions is a first step in improving SMEs’ contribution to
decarbonization of economies and facilitating the enhancement of the definition/redef-
inition of their EBMs and the design of environmental policies that are more suited to
their needs.

In section 2, we analyze the literature on how BMs include environmental matters
in their components and the relationships between them to gain legitimacy. Section 3
describes the variables and the methodology we used in our analysis. Section 4
presents the results of the SME-PLS analysis. Finally, in Sections 5 and 6, we discuss
the results and the main conclusions, respectively.

2. Environmental legitimacy through SMEs’ EBMs

Governments and other stakeholders are increasing their pressure on firms to reduce
their CO, emissions (Weinhofer and Hoffmann 2010). Stakeholder and legitimacy the-
ories explain how these pressures (external and internal) influence environmental man-
agement. Initially, the literature paid more attention to how large firms have responded
to these pressures than to SMEs (Cadez and Czerny 2016; Haque and Ntim 2020), but
this is changing (Cai et al. 2022) because SMEs globally have a significant environ-
mental impact (Koirala 2019). SMEs are embedded in the local community (Ivanova
Ruffo et al. 2020) and their relationships with stakeholders are close, so they seek to
ensure that their practices fit in with the values and expectations of the local commu-
nity (Kechiche and Soparnot 2012) to achieve environmental legitimacy (Bansal and
Clelland 2004; Crossley, Elmagrhi, and Ntim 2021).

Legitimacy theory proposes that firms can gain legitimacy by adopting symbolic
and/or substantive legitimacy strategies (Ashforth and Gibbs 1990). Symbolic environ-
mental strategies seek to demonstrate organizational commitment to environmental
practices, but implementation of such practices seeks to win the support of
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Figure 1. The influence of legitimacy theory in the definition of environmental
business models.

stakeholders rather than to bring about meaningful change in an organization’s envir-
onmental behavior. By contrast, substantive strategies seek to implement environmental
practices that bring about real and fundamental changes in an organization’s environ-
mental behavior. It is most common for firms to have a mixture of symbolic and sub-
stantive management strategies (Crossley, Elmagrhi, and Ntim 2021; Berrone,
Gelabert, and Fosfuri 2009).

However, integration of CO, emissions management is very low for all firms, par-
ticularly SMEs (Conway 2015; North 2016); this may mean that achieving substantive
legitimacy is difficult for SMEs. Both institutional pressures (external barriers) and
organizational characteristics (internal barriers) hinder SMEs from adopting environ-
mental management practices. Internal organizational barriers, such as lack of resource
availability, are the barriers most cited by studies (Dasanayaka et al. 2022). A lack of
government support is one of the most important external barriers (Rizos et al. 2016).

In this context, BMs afford firms greater flexibility and competitive advantages
(Bashir and Verma 2019) and are a good choice for incorporating environmental topics
(Bocken et al. 2014) and gaining environmental legitimacy (Biloslavo et al. 2020; Hu,
Zhang, and Yan 2020). BMs can be defined as activities and processes that companies
develop (Ritala et al. 2018) to propose, create, and capture value for their stakeholders
(Richardson 2008; Bocken et al. 2014; Casadesus Masanell and Richart 2010). BMs
are the representations of a realized strategy (Zott, Amit, and Massa 2011; Casadesus
Masanell and Richart 2010); that is, BMs can be instrumental in supporting strategy
implementation (Cortimiglia, Ghezzi, and Frank 2016) and, therefore, in the implemen-
tation of legitimacy strategy. The paper studies how the symbolic and substantive
environmental strategies defined by SMEs to achieve environmental legitimacy are
translated into the design of the EBM (Figure 1).

The investigation centers on EBMs because they focus on environmental issues
that are the most important topics for reducing CO, emissions and have a lower
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environmental impact than traditional BMs (FORA 2010; Beltramello, Haie-Fayle, and
Pilat 2013). Nevertheless, the current degree of integration of carbon management in
BMs has not been investigated (Renukappa et al. 2013), especially in SMEs
(Conway 2015).

2.1. Relationships among business model components
2.1.1. Environmental value proposition

An environmental value proposition should reflect the environmental needs of a firm’s
stakeholders (Stubbs and Cocklin 2008), including its managers. SMEs have a close
relationship with their external stakeholders because they are more deeply embedded
in their communities compared with big businesses (Besser 2012). SMEs act respon-
sibly because their legitimacy with customers, suppliers, and their local community is
at stake in a far more direct and personal way than it is for major corporations (Fuller
and Tian 2006). With respect to internal stakeholders, SMEs are often managed by
their owners (Seidel et al. 2009), who have more autonomy to manage their firms in
line with their values, beliefs, and education (North and Nurse 2014; Seidel et al.
2009) and, in many cases, are more concerned about environmental topics than trad-
itional papers suggested (Williams and Schaefer 2013; Revell, Stokes, and Chen 2009;
Conway 2015). Therefore, the low carbon emission behavior of SMEs’ owner-manag-
ers is affected by social factors, the values and beliefs of the owner-managers, and
their expectations of results (Cai et al. 2022). Moreover, employees are among the
stakeholders that have the most influence on SMEs’ environmental policies (Nejati,
Amran, and Ahmad 2014); in fact, employees constitute one of the most important
assets of SMEs, the owners/managers often have very close contact with their employ-
ees (Fitjar 2011).

These aspects may influence the way that SME owners define their environmental
value proposition when offering products, services, and processes. Different stake-
holder pressures and their understanding will drive SMEs to seek different types of
legitimacy (Berrone, Gelabert, and Fosfuri 2009; Hyatt and Berente 2017) and to
define different environmental value propositions. Some SMEs will conform to sector
regulations to gain symbolic legitimacy; others will adopt environmental strategies that
enable them to reduce the environmental effect of their actions beyond legal exigencies
to achieve substantive legitimacy (Parker, Redmond, and Simpson 2009); and some
will combine both symbolic and substantive actions to attain environmental legitimacy
(Crossley, Elmagrhi, and Ntim 2021; Berrone, Gelabert, and Fosfuri 2009).

2.1.2. Environmental value creation

The creation of value is the core of any BM (Bocken ef al. 2014), and the value cre-
ation must consider the proposition and capture of value. The value proposition must
reduce the company’s environmental effects to achieve environmental legitimacy.
Therefore, the creation of environmental value should use resources, activities, and
processes that reduce environmental effects through decarbonization of their processes
and products. Accordingly, implementation of environmental practices helps firms to
gain environmental legitimacy (Berrone, Fosfuri, and Gelabert 2017).

We have identified eight voluntary practices that SMEs can adopt to implement
their environmental value proposition (Quintds, Martinez-Senra, and Sartal 2018) and



6

M.A. Quintas and A.I. Martinez-Senra

Table 1. Value creation: voluntary practices used by SMEs.

Energy and environmental
audits (symbolic)
Eco-design (substantive)

Lifecycle assessment
(substantive)
Eco-labeling (symbolic)
Best available techniques
(substantive)
Recycling and/or reuse of
waste (symbolic)
Waste to energy
(substantive)
Renewable energies
(substantive)

Johnson and Schaltegger 2016; Johnson 2015; Kalantzis
and Revoltella 2019; Fresner et al. 2017

Lambrechts et al. 2019; Yang, Roh, and Kang 2020;
Dey et al. 2020b; Namagembe, Ryan, and
Sridharan 2019

Mudgal et al. 2021; Johnson 2015; Moss, Lambert, and
Rennie 2008; Testa et al. 2016; Daddi et al. 2016

Johnson 2015; Khan et al. 2019

Dijkmans 2000; Schollenberger, Treitz, and
Geldermann 2008

Dey et al. 2018; Williams and Schaefer 2013; Revell,
Stokes, and Chen 2009; Dey et al. 2020a

Conway 2015; Hussain, Mishra, and Vanacore 2020

Conway 2015; Williams and Schaefer 2013; Asante et
al. 2021; Dey et al. 2020a; Rahbauer ef al. 2018

gain legitimacy. Table 1 shows these practices and gives some examples of papers that
study their utility and use in SMEs. However, not all the practices are very effective at
reducing CO, emissions. Eco-labels, environmental audits and waste recycling can be
considered symbolic practices. Eco-labels have mainly marketing impacts that affect
consumers’ purchase behaviors (Song, Qin, and Qin 2020). Environmental audits can
enable improvements in processes and environmental impacts (Johnstone and Hallberg
2020), but many investigations have confirmed that most firms use them in a symbolic
way without achieving a significant reduction in their environmental impacts (Heras-
Saizarbitoria et al. 2020; Testa, Iraldo, and Daddi 2018; Vilchez 2017). Waste recy-
cling is the most common practice for sustainable end-of-life management; it creates
economic value and requires less infrastructure than other practices such as remanufac-
turing (Dey et al. 2020a). However, its implementation is not very effective environ-
mentally, especially in SMEs (Dey et al. 2018). The implementation of the remaining
practices (best available techniques, waste to energy, eco-design, lifecycle assessment
(LCA) and renewable energies) yields significant reductions in firms’ environmental
impact (Zailani et al. 2012; Berrone, Gelabert, and Fosfuri 2009; Bianchi et al. 2022);
therefore, they are considered substantive environmental practices.

In the selection and implementation of these environmental practices in SMEs,
internal factors such as personal values, attitudes, and intentions and external factors
derived from various stakeholders and institutional pressures are very important
(Yacob, Wong, and Khor 2019). Their selection and implementation is controlled,
ultimately, by the environmental value proposition. Consequently, SMEs with a value
proposition more committed to the environment will create more environmental value
by implementing more environmental practices, and the kind of legitimacy sought
(substantive or symbolic) will influence the types of environmental practices
implemented.

We suggest the following hypotheses:

Hi: The environmental value proposition has a positive effect on environmental
value creation.
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Hj,: If the SMEs’ owner-managers design their BMs to achieve substantive
environmental legitimacy, the environmental value proposition will have a strong
positive effect on environmental value creation, and this component will be shaped by
substantive environmental practices (LCA, eco-design, best available techniques, waste
to energy, and/or renewable energies).

Hjp: If the SMEs’ owner-managers design their BMs to achieve symbolic environmental
legitimacy, the environmental value proposition can have a strong positive effect on
environmental value creation, but this component will be shaped by symbolic
environmental practices (eco-labels, environmental audits, and/or recycling).

2.1.3.  Environmental value capture

Value proposition and creation do not secure a BM’s success if the company does not
capture value (Richardson 2008) or appropriate value (Ghezzi, Cortimiglia, and Frank
2015; Sorescu et al. 2011). Traditionally, value capture has been measured using the ele-
ments of cost and revenue structure (Teece 2010; Osterwalder, Pigneur, and Tucci 2005),
but some researchers affirm that a BM should go beyond purely commercial value logics
(Laasch 2018; Ocasio and Radoynovska 2016; Randles and Laasch 2016). An example is
the environmental BM literature that measures value capture by means of other forms of
non-monetary value capture (Morioka et al. 2017; Bocken et al. 2014) and includes
environmental and social value in their value capture (Yang ef al. 2017).

The search for environmental legitimacy has a positive effect on environmental
performance (Baah, Agyabeng-Mensah et al. 2021) through the implantation of envir-
onmental practices (Baah, Opoku-Agyeman et al. 2021). Conventional literature con-
siders that environmental practices contribute to the reduction of CO, emissions
(Johnson and Schaltegger 2016), and much research analyses the barriers and facilita-
tors for the adoption of these practices on the assumption that they reduce emissions
or energy consumption (Revell, Stokes, and Chen 2009). Nevertheless, studies that
quantify these aspects are scarce, and some of them find weak evidence that the imple-
mented environmental initiatives usually reduce CO, emissions (Doda et al. 2016).
Moreover, the type and the means of implementation of environmental practices (sym-
bolic or substantive) will have greater or lesser effects on environmental performance.

The SMEs that create environmental value to achieve substantive legitimacy meet
or exceed basic compliance with laws and regulations, offer transparency concerning
their activities, and are a reference in their industry with respect to environmental
issues (Hyatt and Berente 2017; Bowen ef al. 2009). Furthermore, substantive environ-
mental strategies can bring about sustained change in an organization, which leads to
better environmental performance (Hyatt and Berente 2017; Yin and Schmeidler
2009), especially if firms are internally motivated instead of merely responding to
external pressures (Heras-Saizarbitoria, Arana, and Boiral 2016).

On the other hand, the organizations that create environmental value to achieve
symbolic environmental strategies work to promote an appearance of a commitment to
the natural environment and to gain legitimacy (Hyatt and Berente 2017). They often
carry out impressive management practices aimed at implementing symbolic or cere-
monial environmental practices (Bansal and Clelland 2004). Symbolic strategies might
lead to substantive commitments, but they also might keep an organization from pursu-
ing a more substantive strategy (Boiral 2007; Liston-Heyes and Vazquez Brust 2016;
Gonzalez-Benito and Gonzalez-Benito 2006). In some cases, firms with a symbolic
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strategy seek only to appear compliant even if they still fail to comply with institu-
tional norms; that is, there may be a decoupling of their promises, policies, and com-
mitments from their actions (Hyatt and Berente 2017).

Therefore, the creation of environmental value will, or will not, translate into a sig-
nificant reduction in CO, emissions depending on the type of environmental legitimacy
(substantive or symbolic) that the firm is seeking.

We postulate the following hypotheses:

H,: Environmental value creation has a positive effect on environmental value capture.

H,,: If SMEs’ owner-managers design their BMs to achieve substantive environmental
legitimacy, environmental value creation will have a strong positive effect on
environmental value capture (CO, emissions).

Hyy: If SMEs’ owner-managers design their BMs to achieve symbolic legitimacy, their
environmental value creation will have a weak positive effect on environmental value
capture (CO, emissions).

3. Data and methodology
3.1. Data collection

Our database compiles information from 695 SMEs in 2016. This information was pro-
vided by the GIS survey (CZFV 2017) and is the latest data available to the authors
from one of the most important surveys of innovation in the northwest of Spain. The
GIS survey is an annual online questionnaire coordinated by the Galician Innovation
Agency (GAIN).

To set the aptness of the sample size, we conducted a priori and post-hoc power
analyses using the G*Power tool (Faul et al. 2009). We used G*Power version 3.1.9.2
to calculate with statistical power an R? deviation from zero to 99% (above the min-
imum statistical power of 80% suggested by Cohen [1988]) and eight predictors. The a
priori analysis was satisfactory, since our sample is larger (695 cases) than the
G*Power result (262 cases).

Moreover, the post-hoc G*Power calculation for an R® deviation from zero to
99%, a sample of 695 cases, and eight predictors signaled that the statistical power
obtained for our sample was 1, which exceeds the value recommended by Cohen
(1988). Our sample size is therefore suitable. Table 2 shows the description, source,
and frequency of the variables used in the study.

3.2. Construct measures
3.2.1. Environmental value proposition

We differentiate between seeking substantive legitimacy (voluntary) and symbolic
legitimacy (legally required) to reduce SMEs’ environmental impact (Crossley,
Elmagrhi, and Ntim 2021). Substantive legitimacy covers everything that goes beyond
legal requirements; we asked SMEs about the importance of lowering environmental
impact in their innovative activity (Hyatt and Berente 2017). To search for symbolic
legitimacy, we constructed a categorical variable that measures the value given by the
SMEs for the level of compliance with environmental legal requests in their innovative
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Table 2. Name, source, and descriptive statistics of the variables.

Description and values
(Source: created from

Name GIS survey) Descriptive statistics
Environmental value proposition Frequency N (%)
Symbolic legitimacy Compliance with
environmental legal
requirements
0 210 (30.2)
1 125 (18.0)
2 217 (31.2)
3 143 (20.6)
Substantive legitimacy Covers everything that goes
beyond legal requirements
220 (31.7)
1 140 (20.1)
2 219 (31.5)
3 116 (16.7)
Environmental value creation Adopt any of these Frequency N (%)
environmental practices
Environmental audits 0 494 (71.1)
(symbolic) 1 201 (28.9)
Eco-design 0 674 (97.0)
(substantive) 1 21 (3)
Eco-labeling 0 668 (96.1)
(symbolic) 1 27 (3.9)
Lifecycle assessment 0 647 (93.1)
(substantive) 1 48 (6.9)
Best available techniques 0 609 (87.6)
(substantive) 1 86 (12.4)
Recycling of waste 0 364 (52.4)
(symbolic) 1 331 (47.6)
Waste to energy 0 597 (85.9)
(substantive) 1 98 (14.1)
Renewable energy 0 645 (92.8)
(substantive) 1 50 (7.2)
Environmental value capture The inverse of Mean:
carbon intensity
CarbonProd = TReeme [ 1 ions 202.41

activity (Hyatt and Berente 2017). For the two variables, the evaluation was ranked on
a 3-point Likert scale (1: low importance, 2: medium importance, and 3:
high importance).

3.2.2.  Environmental value creation

We asked SMEs about the adoption of eight symbolic and substantive environmental
practices (Quintas, Martinez-Senra, and Sartal 2018): (1) ecological design, (2) LCA,
(3) energy and environmental audits, (4) eco-labeling, (5) valorization of sub-products
and waste, (6) best available techniques, (7) use of waste to generate power, and (8)
use of renewable energies. Table 1 gives examples of their use in SMEs and whether
they can be used as symbolic or substantive environmental practices.
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Symbolic legitimacy Substantivelegitimacy
(legal compliance) (voluntary compliance)

Value Value Value CO2
Proposition Creation Capture productivity
Audits Eco-design Eco-labeling LCA BAT Recycling Wasteto energy Renewable energy
(Symbolic) || (Substantive) (Symbolic) (substantive) (Substantive) (Symbolic) (Substantive) (Symbolic)

Figure 2. Proposed model.

3.2.3.  Environmental value capture

There are no specific standard guidelines for product, corporate, or national carbon
footprint accounting (Ahmad, Wong, and Rajoo 2019). We employ the inverse of car-
bon intensity (Carbon Prod) (Quintas, Martinez-Senra, and Sartal 2018). Researchers
and institutions use similar measures (Equation (1)) for analyzing the potential reduction
of CO, emissions at the sector level (Goh et al. 2018):

CarbonProd = TOtalReVenue/ CO,Emissions (1)
where Total Revenue is the total sales revenue of the SMEs in 2016 and CO,
Emissions is the CO, emitted from their electricity consumption, applying an average
price for 2016 of 0.10262 €/kWh according to the System Operator Information
System (https://www.esios.ree.es/es) and an emission factor (electrical mix) for the
same year of 308 g CO,/kWh according to the Guide for Calculating Greenhouse Gas
published by the Catalan Office for Climate Change (Oficina Catalana del Canvi
Climatic 2019). This emission factor expresses the CO, emissions associated with the
consumed electricity generation.

We use this measure because an increase in electricity consumption directly affects
CO,; emissions (Gao and Zhang 2014), and climate change is affected by this increase
(Shao et al. 2014; TPCC 2007). Moreover, electricity generation is the largest emis-
sions driver. CO, emitted from heating and the generation of electricity represents
41% of the world’s total CO, emissions (IEA 2019), and emissions from electricity
generation increased 45% between 2000 and 2015 (IEA 2017). Another relevant reason
for choosing this measure is that most SMEs are concerned about reducing their elec-
tricity consumption because they are affected by increases in electricity prices
(Bradford and Fraser 2008).

Considering the importance of CO, emissions from energy consumption for climate
change, the cost of electricity consumption, and the absence of indicators of total CO,
emissions for SMEs, we consider that calculating CO, emissions from electricity con-
sumption is good enough for the objectives of this research.

3.3. The model: estimation with PLS-SEM

The model in Figure 2 was estimated using partial least-squares structural equation
modeling (PLS-SEM) with SmartPLS (v. 3.2.7). PLS-SEM was developed by Wold
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Table 3: Reflective construct: reliability and convergent validity.

Standardized t value
Factor Item loadings (bootstrapped) CA CR AVE
Value proposition ~ Symbolic 0.956%** 170.436 0912 0958 0919
Substantive ~ 0.961%*** 194.426

Note: CA: Cronbach’s alpha; CR: Composite Reliability; AVE: Average Variance Extracted; ***p < 0.01.

(1975) for the analysis of high-dimensional data in a low-structure environment. We
adopted PLS-SEM in this study for the following reasons (Hair et al. 2019):

1. The model presents formative constructs. PLS-SEM should always be the preferred
approach in situations with formatively measured constructs, because the multiple
indicators-multiple causes (MIMIC) approach in CB-SEM imposes constraints on
the model that often contradict the theoretical assumptions (Sarstedt et al. 2016).

2. Our variables are non-normal, and PLS-SEM shows a higher robustness in these
situations (Sarstedt et al. 2016).

3. The research objective is exploratory. In an exploratory investigation, researchers
are exploring possible relationships not based on theoretical or causal justification,
but rather searching for potential associations that may lead to theory development.

4. PLS is often adopted when researchers have small samples, but it is also an
excellent method for larger samples (Our sample has 695 cases and good results
on power analysis).

5. PLS can be used with data that present different types of scales (Henseler, Ringle,
and Sarstedt 2012).

PLS-SEM follows a two-step process. This process starts with an interactive esti-
mation of latent variable scores. First, the PLS algorithm estimates outer and inner
weights depending on how the model is specified (with reflective or formative con-
structs). Second, the parameters of the structural and measurement models are calcu-
lated. The path coefficients (structural coefficients) are calculated using ordinary least
squares regressions between latent variables (Chin 2010; do Valle and Assaker 2016).

4. Results
4.1. Measurement model

The results for convergent validity and reliability are shown in Table 3. Cronbach’s
alpha for the reflective construct (0.912) exceeded the reference value of 0.70
(Cronbach 1951), and composite reliability (0.958) is greater than the suggested level
of 0.6 (Bagozzi and Yi 1988; Purwanto and Sudargini 2021). Moreover, we estimated
the AVE (average variance extracted) for our reflective construct, obtaining a value
(0.9) higher than 0.50 (Fornell and Larcker 1981; Purwanto and Sudargini 2021). The
results on convergent validity reveal that all items of our reflective construct are mean-
ingful (p <0.01), and the size of every single standardized loading is above 0.9 for all
items, which is above the suggested minimum of 0.6 (Bagozzi and Yi 1988; Purwanto
and Sudargini 2021). Finally, the discriminant validity of all constructs is shown in
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Table 4. Measurement model discriminant validity.

Factor Value proposition Value creation Value capture
Value proposition 0.959

Value creation 0.425 (0.117)

Value Capture 0.111 0.079

Note: In brackets: HTMT; diagonal: AVE square root; below the diagonal: latent variable correlation values.

Table 5. Formative construct: outer weight and loading.

Outer t value Outer t value
Factor Item VIF  weight (bootstrapped) loading (bootstrapped)
Value Environmental 1.319  0.483%** 5.469 0.777%%* 14.260
creation  audits (symbolic)
Eco-design (substantive) 1.492 —0.097 0.973 0.165%* 2.117
Eco-labeling (symbolic)  1.485 —0.012 0.125 0.2317%%* 2.873
LCA (substantive) 1.312  0.063 0.732 0.354%+* 4.826
BAT (substantive) 1.506 0.124 1.285 0.533%** 7.355
Recycling of 1.328  0.506%** 5.670 0.805%** 14919
waste (symbolic)
Waste to energy 1.237 0.110 1.273 0.473%** 6.558
(substantive)
Renewable energy 1.086 0.222** 2.587 0.433%%* 5.766
(substantive)

Note: VIF: Variance inflation factor; ***p < 0.01; **p < 0.05.

Table 4. The shared variance between pairs of constructs is lower than the linked AVE
(Fornell and Larcker 1981; Purwanto and Sudargini 2021). The value of the HTMT
measure of correlation within the model is 0.117, which is lower than 0.9 (Henseler,
Ringle, and Sarstedt 2012). Consequently, we can consider that the proposed model
offers appropriate reliability and convergent and discriminant validity.

Table 5 contains the key data for the formative construct. The results show the
non-existence of collinearity among the construct indicators, because the variance
inflation factor (VIF) for all indicators is lower than 5. We consider the construct indi-
cators to be valid, as their outer weights are significant (environmental audits, recy-
cling of waste, and renewable energy), or their outer loadings are above 0.5 and are
significant (best available technique) (Hair e al. 2019). Although the outer weights of
eco-design, eco-labeling, LCA, and waste to energy are insignificant and the outer
loadings are relatively low (0.165, 0.231, 0.354, and 0.473), the items were retained as
the outer loading is significant and the indicators are theoretically appropriate to the
value creation construct (Hair et al. 2016).

4.2. Testing of the hypotheses

The estimation of the structural part of our model is shown in Table 6. We used boot-
strapping (5,000 re-samples) to propose standard errors and ¢ values that allowed for
individual sign changes (Hair, Ringle, and Sarstedt 2011). We calculated the power
analysis by proposing a statistical power for the R2 deviation from zero to 99%, which
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Table 6. Hypothesis testing.

Hypotheses Standardized beta t value (bootstrapped)
Value proposition— Value creation 0.425%%* 14.246
Value creation— Value capture 0.079* 1.897

Note: R2 (Value creation)=0.181; R2 (Value capture)=0.006; Q2 (Value creation) =0.045; Q2 (Value
capture) = 0.002; SRMR = 0.020; ***p < 0.01; *p <0.1.

is above the suggested level of 80% (Cohen 1988; Faul et al. 2007). The R2 for the
dependent variable of value creation was above the recommended level of 10% (Falk
and Miller 1992), and for value capture, it was lower than 10%. We confirmed the
predictive relevance of our model with a positive Q2 from blindfolding (Geisser 1974;
Stone 1974). Finally, the standardized root mean square residual (SRMR) value for
our structural model was lower than 0.08 (0.02), which showed good model fit (Hair
et al. 2016; Henseler, Hubona, and Ray 2016).

The findings given in Table 6 show that value proposition positively and signifi-
cantly influences value creation (H;; f=0.425; p <0.01). Value creation positively
and significantly influences value capture (H,; f=0.079; p <0.1) but with a lower
coefficient and less significance than in the previous relationship.

5. Discussion

Our results show the composition of the value proposition as an important strength of
SMEs’ EBMs. This takes into account, with very large and similar loads, the two
ways of attaining environmental legitimacy (legally required or symbolic and voluntary
or substantive). This result is consistent with the work of Crossley et al. (2021), which
states that SMEs employ a mix of substantive and symbolic environmental practices to
enhance the sustainability and legitimacy of their operations. However, the rest of the
components of the EBMs do not seem to be equally developed and do not enable this
environmental value proposition to be adequately achieved and put into practice.

The model shows a good relationship (positive and significant) between the envir-
onmental value proposition and environmental value creation, indicating that a greater
search for environmental legitimacy means that SMEs will implement more environ-
mental practices (H; supported). This result is consistent with the work of Baah et al.
(2021), which states that SMEs implement environmental practices to respond to regu-
latory and other stakeholders’ pressures.

However, the environmental value creation component has a poor composition in
which only three environmental practices have significant weights (environmental
audits, recycling of waste, and renewable energy). The two with greater weights
(environmental audits and recycling of waste) are symbolic practices, so hypothesis
Hyp is supported. The only substantive environmental practice is renewable energy,
and its weight is much less than that of the symbolic environmental practices, so
hypothesis Hy, is not supported.

These results are similar to those in the literature on the implementation of envir-
onmental practices in which both environmental audits (Johnson 2015) and waste recy-
cling (Revell, Stokes, and Chen 2009; Purwandani and Michaud 2021) have high
percentages of implementation, while the use of renewable energy is low. The high
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capital investments needed, and a lack of knowledge, contribute to the low level of
renewable energy adoption for SMEs (Conway 2015).

The structural model shows that the relationship between environmental value cre-
ation and environmental value capture is positive and has low significance, giving
weak support to H,. Moreover, the coefficient is also low; this implies that SMEs cap-
ture few reductions in CO, emissions, so there is low support for H,, and no support
for Hy,.

This result may be explained by the fact that SMEs have not widely applied sub-
stantive environmental practices that can have a greater impact on reducing CO, emis-
sions, such as eco-design or LCA (Van Hemel and Cramer 2002; Moss, Lambert, and
Rennie 2008). However, some SMEs may not perceive these practices as capable of
improving performance and environmental indicators (Epoh and Mafini 2018); more-
over, eco-design and LCA are particularly problematic for SMEs because they are too
costly (Moss, Lambert, and Rennie 2008; Van Hemel and Cramer 2002), and SMEs
are focused on short-term constraints and subsistence rather than long-term goals
(Dekoninck et al. 2016). SMEs need individual and sustainability competencies and
interdisciplinary or interpersonal skills to carry out these environmental practices
(Lambrechts et al. 2019; Moss, Lambert, and Rennie 2008; Epoh and Mafini 2018).

Therefore, the way in which SMEs create environmental value and the weak rela-
tionship between environmental value creation and environmental value capture reflect
that the search for symbolic legitimacy has more weight than the search for substantive
legitimacy in the definition of their EBMs.

6. Conclusions

We have applied legitimacy theory and the BM perspective to analyze how SMEs
define their EBMs (value proposition, creation, and capture) and the relationship
between their components to achieve environmental legitimacy (symbolic or substan-
tive) and reduce CO, emissions. For these purposes, we employed a database of 695
SMEs and the PLS-SEM technique to assess the measurement and structural models.

6.1. Theoretical implications

From a theoretical point of view, our contribution covers four aspects. First, we apply
legitimacy theory to BMs; such works are very scarce. We know of only a few works
that show the influence of the search for legitimacy on BM innovation (Wang and
Zhou 2021), most of which are case studies (Biloslavo et al. 2020; Wu, Zhao, and
Zhou 2019; Adiloglu-Yalginkaya and Besler 2021; Hu, Zhang, and Yan 2020), but
none of them have analyzed how this theory influences the definition of each compo-
nent of the SMEs’ EBMs. Second, in the literature on green BMs and sustainable
BMs, we included literature on decarbonization, an important topic which, neverthe-
less, is not explicit in most of this literature (Abuzeinab et al. 2018; Boons and
Ludeke-Freund 2013), with a few exceptions in the energy sector (Wainstein and
Bumpus 2016; Bidmon and Knab 2018). Third, we focused on SMEs, which, in gen-
eral, have been insufficiently studied, except for some case studies showing selection
bias toward environmental proactivity (Parrish and Foxon 2006; Hiteva and Sovacool
2017; Rauter, Jonker, and Baumgartner 2017). Fourth, the investigation analyses pre-
dictively and quantitatively the relationships between the components of SMEs’ EBMs
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(environmental value proposition, creation, and capture), which have rarely been inves-
tigated (Quintas, Martinez-Senra, and Sartal 2018).

6.2. Management implications

This analysis can help SMEs’ owner-managers improve the design of their EBMs to
achieve substantive environmental legitimacy and to contribute to decarbonizing
economies. The principal strength of SMEs’ EBMs is that their interest in attaining
both substantive and symbolic legitimacy leads them to define a broad environmental
value proposition that seeks to reduce environmental impact, both voluntarily and in
compliance with regulations.

However, the analysis has also revealed that, if they want to achieve substantive
environmental legitimacy and contribute to decarbonization, not all environmental
practices are equally desirable for reducing emissions. The initiatives that SMEs usu-
ally carry out are more symbolic than substantive, and they are not very effective for
reducing CO, emissions. Recycling waste, the practice most used by SMEs to create
environmental value, has difficulties in reducing environmental impacts because firms
often define poor recycling programs (Afsar et al. 2020), for example, affecting only
office materials (Revuelto-Taboada, Canet-Giner, and Balbastre-Benavent 2021), and
because of difficulties in recycling some materials (Sharma et al. 2021).
Environmental audits have been criticized because they have been employed in a sym-
bolic way without bringing improvements in environmental performance (Heras-
Saizarbitoria et al. 2020; Testa, Iraldo, and Daddi 2018; Vilchez 2017). SME managers
should make an effort to reduce the factors that hinder them from using substantive
environmental practices, such as financial ratios, lack of information, and limited
internal skills (Fresner et al. 2017). It would be useful to adapt and adopt substantive
environmental practices such as eco-design and LCA, bearing in mind the specific
requirements of SMEs (Moss, Lambert, and Rennie 2008) and increase training in
environmental skills for managers and workers in SME:s.

6.3. Political implications

Given the difficulties SME managers may encounter in making these changes to
EBMs, the support of policymakers in this process can be very useful. The results of
this work allow us to make the following recommendations.

The importance of achieving symbolic and substantive environmental legitimacy in
the value proposition is an indicator of the usefulness of both awareness campaigns
and restrictive regulation policies. Awareness campaigns on the environment and on
decarbonization of the economy would affect SME owners-managers’ awareness and
the demand for greener products and processes from their customers and other stake-
holders. Moreover, governments can develop more restrictive environmental regula-
tions adapted to the peculiarities of SMEs, since they often feel that these regulations
do not apply to SMEs or that they are difficult to understand (Wilson, Williams, and
Kemp 2012).

However, our model has shown that these actions must be accompanied by meas-
ures to create and capture environmental value for SMEs to contribute to the transition
to a low-carbon economy. Governments should promote the adoption of more effective
practices for reducing CO, emissions by SMEs. Policies can include financial aid and
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training to further the adaptation and adoption of eco-design or LCA, but should also
help to develop and implement new practices that are more in line with the needs
of SMEs.

6.4. Limitations and future research

This research has certain restrictions that point toward future studies. First, although
this work provides stimulating results on how SMEs define the components of EBMs
and on how these are related to achievement of environmental legitimacy, the database
only includes Galician firms, so the results cannot be generalized to other regions or
companies. It would therefore be relevant to enlarge the database to incorporate com-
panies from other places and to study similarities and differences. It would also be
interesting to search for differences in the measurement constructs and the structural
model for large companies. Finally, as survey data for new years become available,
the period of the study can be extended.

Disclosure statement
No potential conflict of interest was reported by the authors.

Funding

This work has received financial support from the State Research Agency through grant No.
10.13039/501100011033.

ORCID

Maria A. Quintas (5) http://orcid.org/0000-0002-8857-2200
Ana 1. Martinez-Senra (&) http://orcid.org/0000-0003-2534-2245

References

Abuzeinab, Amal, Mohammed Arif, Mohd Asim Qadri, and Dennis Kulonda. 2018. “Green
Business Models in the Construction Sector: An Analysis of Outcomes and Benefits.”
Construction Innovation 18 (1): 20—42. doi:10.1108/CI-07-2016-0041.

Abuzeinab, Amal, Mohammed Arif, and Mohammad Asim Qadri. 2017. “Barriers to MNEs
Green Business Models in the UK Construction Sector: An ISM Analysis.” Journal of
Cleaner Production 160 (9): 27-37. doi:10.1016/j.jclepro.2017.01.003.

Adiloglu-Yalg1 Nkaya, Leyla, and Senem Besler. 2021. “Institutional Factors Influencing
Business Models: The Case of Turkish Airlines.” Journal of Air Transport Management 91:
101989. doi:10.1016/j jairtraman.2020.101989.

Afsar, Bilal, Basheer M. Al-Ghazali, Zia Ur Rehman, and Waheed Ali Umrani. 2020.
“Retracted: The Moderating Effects of Employee Corporate Social Responsibility Motive
Attributions (Substantive and Symbolic) between Corporate Social Responsibility
Perceptions and Voluntary Pro-Environmental Behavior.” Corporate Social Responsibility
and Environmental Management 27 (2): 769—785. doi:10.1002/csr.1843.

Ahmad, Shamraiz, Kuan Yew Wong, and Srithar Rajoo. 2019. “Sustainability Indicators for
Manufacturing Sectors: A Literature Survey and Maturity Analysis from the Triple-Bottom
Line Perspective.” Journal of Manufacturing Technology Management 30 (2): 312-334. doi:
10.1108/IMTM-03-2018-0091.


https://doi.org/10.1108/CI-07-2016-0041
https://doi.org/10.1016/j.jclepro.2017.01.003
https://doi.org/10.1016/j.jairtraman.2020.101989
https://doi.org/10.1002/csr.1843
https://doi.org/10.1108/JMTM-03-2018-0091

Journal of Environmental Planning and Management 17

Asante, Dennis, Zheng He, Enock Mintah Ampaw, Samuel Gyamerah, Martinson Ankrah
Twumasi, Evans Opoku-Mensah, Francis Kyere, Bismark Asante, and Ellen Afia Akyia.
2021. “Renewable Energy Technology Transition among Small-and-Medium Scale Firms in
Ghana.” Renewable Energy.178: 549-559. doi:10.1016/j.renene.2021.06.111.

Ashforth, Blake E, and Barrie W. Gibbs. 1990. “The Double-Edge of Organizational
Legitimation.” Organization Science 1 (2): 177-194. doi:10.1287/orsc.1.2.177.

Baah, Charles, Yaw Agyabeng-Mensah, Ebenezer Afum, and Minenhle Siphesihle Mncwango.
2021. “Do Green Legitimacy and Regulatory Stakeholder Demands Stimulate Corporate
Social and Environmental Responsibilities, Environmental and Financial Performance?
Evidence from an Emerging Economy.” Management of Environmental Quality: An
International Journal 32 (4): 787-803. doi:10.1108/MEQ-10-2020-0225.

Baah, Charles, Douglas Opoku-Agyeman, Innocent Senyo Kwasi Acquah, Yaw Agyabeng-
Mensah, Ebenezer Afum, Daniel Faibil, and Farid Abdel Moro Abdoulaye. 2021. “Examining
the Correlations between Stakeholder Pressures, Green Production Practices, Firm Reputation,
Environmental and Financial Performance: Evidence from Manufacturing SMEs.” Sustainable
Production and Consumption 27: 100-114. doi:10.1016/j.spc.2020.10.015.

Backman, Charles A., Alain Verbeke, and Robert A. Schulz. 2017. “The Drivers of Corporate
Climate Change Strategies and Public Policy: A New Resource-Based View Perspective.”
Business & Society 56 (4): 545-575. doi:10.1177/0007650315578450.

Bagozzi, Richard P, and Youjae Yi. 1988. “On the Evaluation of Structural Equation Models.”
Journal of the Academy of Marketing Science 16 (1): 74-94. doi:10.1007/BF02723327.

Bansal, Pratima, and lain Clelland. 2004. “Talking Trash: Legitimacy, Impression Management,
and Unsystematic Risk in the Context of the Natural Environment.” Academy of
Management Journal 47 (1): 93-103.

Baranova, Polina, and Elaine Conway. 2017. “Transition to a Low-Carbon Economy: An SME
Perspective.” In The Low Carbon Economy, edited by P. Baranova, E. Conway, N. Lynch,
F. Paterson, 87—115. London: Palgrave Macmillan.

Bashir, Makhmoor, and Rajesh Verma. 2019. “Internal Factors & Consequences of Business
Model Innovation.” Management Decision 57 (1): 262-290. doi:10.1108/MD-11-2016-0784.

Beltramello, Andrea, Linda Haie-Fayle, and Dirk Pilat. 2013. “Why New Business Models
Matter for Green Growth.” Vol. OECD Green Growth Papers. No. 2013/01. Paris: OECD
Publishing.

Berrone, Pascual, Andrea Fosfuri, and Liliana Gelabert. 2017. “Does Greenwashing Pay off?
Understanding the Relationship between Environmental Actions and Environmental
Legitimacy.” Journal of Business Ethics 144 (2): 363—-379. do0i:10.1007/s10551-015-2816-9.

Berrone, Pascual, Liliana Gelabert, and Andrea Fosfuri. 2009. “The Impact of Symbolic and
Substantive Actions on Environmental Legitimacy.” IESE Working Paper WP-778. doi:10.
2139/ssrn.1349063.

Besser, Terry L. 2012. “The Consequences of Social Responsibility for Small Business Owners
in Small Towns.” Business Ethics: A European Review 21 (2): 129-139. doi:10.1111/j.1467-
8608.2011.01649.x.

Bianchi, Guia, Francesco Testa, Olivier Boiral, and Fabio Iraldo. 2022. “Organizational
Learning for Environmental Sustainability: Internalizing Lifecycle Management.”
Organization & Environment 35 (1): 103—-129. doi:10.1177/1086026621998744.

Bidmon, Christina M, and Sebastian F. Knab. 2018. “The Three Roles of Business Models in
Societal Transitions: New Linkages between Business Model and Transition Research.”
Journal of Cleaner Production 178: 903-916. doi:10.1016/j.jclepro.2017.12.198.

Biloslavo, Roberto, Carlo Bagnoli, Maurizio Massaro, and Antonietta Cosentino. 2020.
“Business Model Transformation toward Sustainability: The Impact of Legitimation.”
Management Decision 58 (8): 1643—-1662. doi:10.1108/MD-09-2019-1296.

Bocken, Nancy, Frank Boons, and Brian Baldassarre. 2019. “Sustainable Business Model
Experimentation by Understanding Ecologies of Business Models.” Journal of Cleaner
Production 208: 1498-1512. doi:10.1016/j.jclepro.2018.10.159.

Bocken, Nancy, Samuel W. Short, Padmakshi Rana, and Steve Evans. 2014. “A Literature and
Practice Review to Develop Sustainable Business Model Archetypes.” Journal of Cleaner
Production 65: 42-56. doi:10.1016/j.jclepro.2013.11.039.

Boiral, Olivier. 2007. “Corporate Greening through ISO 14001: A Rational Myth?”
Organization Science 18 (1): 127-146. doi:10.1287/orsc.1060.0224.


https://doi.org/10.1016/j.renene.2021.06.111
https://doi.org/10.1287/orsc.1.2.177
https://doi.org/10.1108/MEQ-10-2020-0225
https://doi.org/10.1016/j.spc.2020.10.015
https://doi.org/10.1177/0007650315578450
https://doi.org/10.1007/BF02723327
https://doi.org/10.1108/MD-11-2016-0784
https://doi.org/10.1007/s10551-015-2816-9
https://doi.org/10.2139/ssrn.1349063
https://doi.org/10.2139/ssrn.1349063
https://doi.org/10.1111/j.1467-8608.2011.01649.x
https://doi.org/10.1111/j.1467-8608.2011.01649.x
https://doi.org/10.1177/1086026621998744
https://doi.org/10.1016/j.jclepro.2017.12.198
https://doi.org/10.1108/MD-09-2019-1296
https://doi.org/10.1016/j.jclepro.2018.10.159
https://doi.org/10.1016/j.jclepro.2013.11.039
https://doi.org/10.1287/orsc.1060.0224

18 M.A. Quintas and A.I. Martinez-Senra

Boons, Frank, and Florian Lideke-Freund. 2013. “Business Models for Sustainable Innovation:
State-of-the-Art and Steps towards a Research Agenda.” Journal of Cleaner Production 45:
9-19. doi:10.1016/j.jclepro.2012.07.007.

Bowen, Frances E., Paul D. Cousins, Richard C. Lamming, and Adam C. Farukt. 2009. “The
Role of Supply Management Capabilities in Green Supply.” Production and Operations
Management 10 (2): 174-189. doi:10.1111/j.1937-5956.2001.tb00077 x.

Bradford, Jaryn, and Evan DG. Fraser. 2008. “Local Authorities, Climate Change and Small and
Medium Enterprises: Identifying Effective Policy Instruments to Reduce Energy Use and
Carbon Emissions.” Corporate Social Responsibility and Environmental Management 15
(3): 156-172. doi:10.1002/csr.151.

Cadez, Simon, and Albert Czerny. 2016. “Climate Change Mitigation Strategies in Carbon-
Intensive Firms.” Journal of Cleaner Production 112: 4132—4143. doi:10.1016/].jclepro.
2015.07.099.

Cai, Li., Agyemang Kwasi Sampene, Adnan Khan, Fredrick Oteng-Agyeman, Wenjuan Tu, and
Brenya Robert. 2022. “Does Entrepreneur Moral Reflectiveness Matter? Pursing Low-
Carbon Emission Behavior among SMEs through the Relationship between Environmental
Factors, Entrepreneur Personal Concept, and Outcome Expectations.” Sustainability 14 (2):
808. doi:10.3390/su14020808.

Casadesus Masanell, Ramon, and Joan Enric Richart. 2010. “From Strategy to Business Models
and onto Tactics.” Long Range Planning 43 (2/3): 195-215.

Chin, Wynne W. 2010. “How to Write up and Report PLS Analyses.” In Handbook of Partial
Least Squares, edited by V. E. Vinzi, W. W. Chin, J. Henseler, and H. Wang, 655-690.
Berlin: Springer-Verlag.

Cohen, Jacob. 1988. Statistical Power Analysis for the Behavioural Sciences. New York:
Routledge.

Conway, Elaine. 2015. “Engaging Small and Medium-Sized Enterprises (SMEs) in the Low
Carbon Agenda.” Energy, Sustainability and Society 5 (1): 1-39. doi:10.1186/s13705-015-
0060-x.

Cortimiglia, Marcelo Nogueira, Antonio Ghezzi, and Alejandro German Frank. 2016. “Business
Model Innovation and Strategy Making Nexus: Evidence from a Cross-Industry Mixed-
Methods Study.” R&D Management 46 (3): 414-432. [Mismatch

Cronbach, Lee J. 1951. “Coefficient Alpha and the Internal Structure of Tests.” Psychometrika
16 (3): 297-334. doi:10.1007/BF02310555.

Crossley, Richard M., Mohamed H. Elmagrhi, and Collins G. Ntim. 2021. “Sustainability and
Legitimacy Theory: The Case of Sustainable Social and Environmental Practices of Small
and Medium-Sized Enterprises.” Business Strategy and the Environment 30 (8): 3740-3762.
doi:10.1002/bse.2837.

CZFV. 2017. “Galician Innovation Survey.” http://www.ardan.es/ardan/index.php?option=com_
content&task=view&id=60&Itemid=160.

Daddi, Tiberio, Benedetta Nucci, Fabio Iraldo, and Francesco Testa. 2016. “Enhancing the
Adoption of Life Cycle Assessment by Small and Medium Enterprises Grouped in an
Industrial Cluster: A Case Study of the Tanning Cluster in Tuscany (Italy).” Journal of
Industrial Ecology 20 (5): 1199-1211. doi:10.1111/jiec.12379.

Damert, Matthias, Arijit Paul, and Rupert J. Baumgartner. 2017. “Exploring the Determinants
and Long-Term Performance Outcomes of Corporate Carbon Strategies.” Journal of Cleaner
Production 160: 123-138. do0i:10.1016/].jclepro.2017.03.206.

Dasanayaka, Chamila H., Nuwan Gunarathne, David F. Murphy, and Padmi Nagirikandalage.
2022. “Triggers for and Barriers to the Adoption of Environmental Management Practices
by Small and Medium-Sized Enterprises: A Critical Review.” Corporate Social
Responsibility and Environmental Management 29 (4): 749-764. doi:10.1002/csr.2244.

Dekoninck, Elies A., Lucie Domingo, Jamie A. O'Hare, Daniela CA. Pigosso, Tatiana Reyes,
and Nadege Troussier. 2016. “Defining the Challenges for Ecodesign Implementation in
Companies: Development and Consolidation of a Framework.” Journal of Cleaner
Production 135: 410-425. doi:10.1016/j.jclepro.2016.06.045.

Dey, Prasanta Kumar, Chrisovaladis Malesios, Debashree De, Pawan Budhwar, Soumyadeb
Chowdhury, and Walid Cheffi. 2020a. “Circular Economy to Enhance Sustainability of
Small and Medium-Sized Enterprises.” Business Strategy and the Environment 29 (6):
2145-2169. doi:10.1002/bse.2492.


https://doi.org/10.1016/j.jclepro.2012.07.007
https://doi.org/10.1111/j.1937-5956.2001.tb00077.x
https://doi.org/10.1002/csr.151
https://doi.org/10.1016/j.jclepro.2015.07.099
https://doi.org/10.1016/j.jclepro.2015.07.099
https://doi.org/10.3390/su14020808
https://doi.org/10.1186/s13705-015-0060-x
https://doi.org/10.1186/s13705-015-0060-x
https://doi.org/10.1007/BF02310555
https://doi.org/10.1002/bse.2837
http://www.ardan.es/ardan/index.php?option=com_content&task=view&id=60&Itemid=160
http://www.ardan.es/ardan/index.php?option=com_content&task=view&id=60&Itemid=160
https://doi.org/10.1111/jiec.12379
https://doi.org/10.1016/j.jclepro.2017.03.206
https://doi.org/10.1002/csr.2244
https://doi.org/10.1016/j.jclepro.2016.06.045
https://doi.org/10.1002/bse.2492

Journal of Environmental Planning and Management 19

Dey, Prasanta Kumar, Chrisovalantis Malesios, Debashree De, Soumyadeb Chowdhury, and
Fouad Ben Abdelaziz. 2020b. “The Impact of Lean Management Practices and Sustainably-
Oriented Innovation on Sustainability Performance of Small and Medium-Sized Enterprises:
Empirical Evidence from the UK.” British Journal of Management 31 (1): 141-161. doi:10.
1111/1467-8551.12388.

Dey, Prasanta Kumar, Nikolaos E. Petridis, Konstantinos Petridis, Chrisovalantis Malesios,
Jonathan Daniel Nixon, and Sadhan Kumar Ghosh. 2018. “Environmental Management and
Corporate Social Responsibility Practices of Small and Medium-Sized Enterprises.” Journal
of Cleaner Production 195: 687-702. doi:10.1016/j.jclepro.2018.05.201.

Di Tullio, Patrizia, Diego Valentinetti, Christian Nielsen, and Michele Antonio Rea. 2020. “In
Search of Legitimacy: A Semiotic Analysis of Business Model Disclosure Practices.”
Meditari Accountancy Research 28 (5): 863—887. doi:10.1108/MEDAR-02-2019-0449.

Dijkmans, Roger. 2000. “Methodology for Selection of Best Available Techniques (BAT) at the
Sector Level.” Journal of Cleaner Production 8 (1): 11-21. doi:10.1016/S0959-6526(99)00308-X.

do Valle, Patricia Oom, and Guy Assaker. 2016. “Using Partial Least Squares Structural Equation
Modeling in Tourism Research: A Review of Past Research and Recommendations for Future
Applications.” Journal of Travel Research 55 (6): 695-708. doi:10.1177/0047287515569779.

Doda, Baran, Caterina Gennaioli, Andy Gouldson, David Grover, and Rory Sullivan. 2016. “Are
Corporate Carbon Management Practices Reducing Corporate Carbon Emissions?”
Corporate Social Responsibility and Environmental Management 23 (5): 257-270. doi:10.
1002/csr.1369.

Epoh, Louis R, and Chengedzai Mafini. 2018. “Green Supply Chain Management in Small and
Medium Enterprises: Further Empirical Thoughts from South Africa.” Journal of Transport
and Supply Chain Management 12 (1): 1-12. doi:10.4102/jtscm.v12i0.393.

Falk, R. Frank, and Nancy B. Miller. 1992. 4 Primer for Soft Modelling. Akron: University of
Akron.

Faul, Franz, Edgar Erdfelder, Axel Buchner, and Albert-Georg Lang. 2009. “Statistical Power
Analyses Using G* Power 3.1: Tests for Correlation and Regression Analyses.” Behavior
Research Methods 41 (4): 1149-1160. doi:10.3758/BRM.41.4.1149.

Faul, Franz, Edgar Erdfelder, Albert-Georg Lang, and Axel Buchner. 2007. “G* Power 3: A
Flexible Statistical Power Analysis Program for the Social, Behavioral, and Biomedical
Sciences.” Behavior Research Methods 39 (2): 175-191. doi:10.3758/bf03193146.

Fitjar, Rune D. 2011. “Little Big Firms? Corporate Social Responsibility in Small Businesses
that Do not Compete against Big Ones.” Business Ethics: A FEuropean Review 20 (1):
30-44. doi:10.1111/5.1467-8608.2010.01610.

FORA. 2010. “Green Business Models in the Nordic Region: A Key to Promote Sustainable
Growth.” http://www.motiva.fi/files/4878/Greenpaper_Green_Business_Models_in_the_Nordic_
Region_A_Key_to_Promote_Sustainable_Growth.pdf

Fornell, Claes, and David F. Larcker. 1981. “Evaluating Structural Equation Models with
Unobservable Variables and Measurement Error.” Journal of Marketing Research 18 (1):
39-50. doi:10.1177/002224378101800104.

Fresner, Johannes, Fabio Morea, Christina Krenn, Juan Aranda Uson, and Fabio Tomasi. 2017.
“Energy Efficiency in Small and Medium Enterprises: Lessons Learned from 280 Energy
Audits across Europe.” Journal of Cleaner Production 142: 1650-1660. doi:10.1016/.
jelepro.2016.11.126.

Fuller, Ted, and Yumiao Tian. 2006. “Social and Symbolic Capital and Responsible
Entrepreneurship: An Empirical Investigation of SME Narratives.” Journal of Business
Ethics 67 (3): 287-304. doi:10.1007/s10551-006-9185-3.

Gao, Jing, and Lei Zhang. 2014. “Electricity Consumption—Economic Growth—CO2 Emissions
Nexus in Sub-Saharan Africa: Evidence from Panel Cointegration.” Afiican Development
Review 26 (2): 359-371. doi:10.1111/1467-8268.12087.

Geisser, Seymour. 1974. “A Predictive Approach to the Random Effect Model.” Biometrika 61
(1): 101-107. doi:10.1093/biomet/61.1.101.

Ghezzi, Antonio, Marcelo Nogueira Cortimiglia, and Alejandro German Frank. 2015. “Strategy
and Business Model Design in Dynamic Telecommunications Industries: A Study on Italian
Mobile Network Operators.” Technological Forecasting and Social Change 90: 346-354.
doi:10.1016/j.techfore.2014.09.006.


https://doi.org/10.1111/1467-8551.12388
https://doi.org/10.1111/1467-8551.12388
https://doi.org/10.1016/j.jclepro.2018.05.201
https://doi.org/10.1108/MEDAR-02-2019-0449
https://doi.org/10.1016/S0959-6526(99)00308-X
https://doi.org/10.1177/0047287515569779
https://doi.org/10.1002/csr.1369
https://doi.org/10.1002/csr.1369
https://doi.org/10.4102/jtscm.v12i0.393
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.3758/bf03193146
https://doi.org/10.1111/j.1467-8608.2010.01610
http://www.motiva.fi/files/4878/Greenpaper_Green_Business_Models_in_the_Nordic_Region_A_Key_to_Promote_Sustainable_Growth.pdf
http://www.motiva.fi/files/4878/Greenpaper_Green_Business_Models_in_the_Nordic_Region_A_Key_to_Promote_Sustainable_Growth.pdf
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1016/j.jclepro.2016.11.126
https://doi.org/10.1016/j.jclepro.2016.11.126
https://doi.org/10.1007/s10551-006-9185-3
https://doi.org/10.1111/1467-8268.12087
https://doi.org/10.1093/biomet/61.1.101
https://doi.org/10.1016/j.techfore.2014.09.006

20 M.A. Quintas and A.I. Martinez-Senra

Goh, Tian, BW. Ang, Bin Su, and H. Wang. 2018. “Drivers of Stagnating Global Carbon
Intensity of Electricity and the Way Forward.” Energy Policy 113: 149-156. doi:10.1016/j.
enpol.2017.10.058. )

Gonzalez-Benito, Javier, and Oscar Gonzdlez-Benito. 2006. “A Review of Determinant Factors
of Environmental Proactivity.” Business Strategy and the Environment 15 (2): 87-102.

Hair, Joseph F., Jr, G. Tomas, M. Hult, Christian Ringle, and Marko Sarstedt. 2016. A Primer
on Partial Least Squares Structural Equation Modeling (PLS-SEM). Thousand Oaks: Sage
Publications.

Hair, Joe F., Christian M. Ringle, and Marko Sarstedt. 2011. “PLS-SEM: Indeed a Silver
Bullet.” Journal of Marketing Theory and Practice 19 (2): 139-152. do0i:10.2753/MTP1069-
6679190202.

Hair, Joseph F., Jeffrey J. Risher, Marko Sarstedt, and Christian M. Ringle. 2019. “When to Use
and How to Report the Results of PLS-SEM.” European Business Review 31 (1): 2-24. doi:
10.1108/EBR-11-2018-0203.

Hannon, Matthew J., Timothy J. Foxon, and William F. Gale. 2013. “The Co-Evolutionary
Relationship between Energy Service Companies and the UK Energy System: Implications
for a Low-Carbon Transition.” Energy Policy 61 (10): 1031-1045. doi:10.1016/j.enpol.2013.
06.009.

Haque, Faizul, and Collins G. Ntim. 2020. “Executive Compensation, Sustainable Compensation
Policy, Carbon Performance and Market Value.” British Journal of Management 31 (3):
525-546. doi:10.1111/1467-8551.12395.

Henseler, Jorg, Geoffrey Hubona, and Pauline Ash Ray. 2016. “Using PLS Path Modeling in
New Technology Research: Updated Guidelines.” Industrial Management & Data Systems
116 (1): 2-20. doi:10.1108/IMDS-09-2015-0382.

Henseler, Jorg, Christian M. Ringle, and Marko Sarstedt. 2012. “Using Partial Least Squares
Path Modeling in Advertising Research: Basic Concepts and Recent Issues.” Ch 12 in
Handbook of Research on International Advertising, edited by Shintaro Okazaki.
Cheltenham: Edward Elgar Publishing.

Heras-Saizarbitoria, Inaki, German Arana, and Olivier Boiral. 2016. “Outcomes of
Environmental Management Systems: The Role of Motivations and Firms’ Characteristics.”
Business Strategy and the Environment 25 (8): 545-559. doi:10.1002/bse.1884.

Heras-Saizarbitoria, Inaki, Olivier Boiral, Maria Garcia, and Erlantz Allur. 2020.
“Environmental Best Practice and Performance Benchmarks among EMAS-Certified
Organizations: An Empirical Study.” Environmental Impact Assessment Review 80: 106315.
doi:10.1016/j.eiar.2019.106315.

Hiteva, Ralitsa, and Benjamin Sovacool. 2017. “Harnessing Social Innovation for Energy
Justice: A Business Model Perspective.” Energy Policy 107: 631-639. doi:10.1016/j.enpol.
2017.03.056.

Hoffman, Andrew J. 2007. Carbon Strategies: How Leading Companies Are Reducing Their
Climate Change Footprint. Ann Arbor: University of Michigan Press.

Hu, Baoliang, Tao Zhang, and Shuai Yan. 2020. “How Corporate Social Responsibility
Influences Business Model Innovation: The Mediating Role of Organizational Legitimacy.”
Sustainability 12 (7): 2667. doi:10.3390/sul2072667.

Hussain, Zahid, Jyoti Mishra, and Emanuela Vanacore. 2020. “Waste to Energy and Circular
Economy: The Case of Anaerobic Digestion.” Journal of Enterprise Information
Management 33 (4): 817-838. doi:10.1108/JEIM-02-2019-0049.

Hyatt, David G, and Nicholas Berente. 2017. “Substantive or Symbolic Environmental
Strategies? Effects of External and Internal Normative Stakeholder Pressures.” Business
Strategy and the Environment 26 (8): 1212—1234. doi:10.1002/bse.1979.

International Energy Agency (IEA). 2017. CO2 Emissions from Fuel Combustion: Highlights.
Paris: IEA.

International Energy Agency (IEA). 2019. CO2 Emissions from Fuel Combustion: Highlights.
Paris: IEA.

IPCC. 2007. Contribution of Working Group Il to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change. Cambridge: Cambridge University Press.

IPPC. 2022. “The Evidence is Clear: The Time for Action is Now. we can Halve Emissions by
2030.” Intergovernmental Panel on Climate Change. https://www.ipcc.ch/2022/04/04/ipcc-
ar6-wgiii-pressrelease/. Accessed July 11, 2022.


https://doi.org/10.1016/j.enpol.2017.10.058
https://doi.org/10.1016/j.enpol.2017.10.058
https://doi.org/10.2753/MTP1069-6679190202
https://doi.org/10.2753/MTP1069-6679190202
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.1016/j.enpol.2013.06.009
https://doi.org/10.1016/j.enpol.2013.06.009
https://doi.org/10.1111/1467-8551.12395
https://doi.org/10.1108/IMDS-09-2015-0382
https://doi.org/10.1002/bse.1884
https://doi.org/10.1016/j.eiar.2019.106315
https://doi.org/10.1016/j.enpol.2017.03.056
https://doi.org/10.1016/j.enpol.2017.03.056
https://doi.org/10.3390/su12072667
https://doi.org/10.1108/JEIM-02-2019-0049
https://doi.org/10.1002/bse.1979
https://www.ipcc.ch/2022/04/04/ipcc-ar6-wgiii-pressrelease/
https://www.ipcc.ch/2022/04/04/ipcc-ar6-wgiii-pressrelease/

Journal of Environmental Planning and Management 21

Ivanova Ruffo, Olga, Kamel Mnisri, Christine Morin-Esteves, and Corinne Gendron. 2020.
“Judgements of SMEs’ Legitimacy and Its Sources.” Journal of Business Ethics 165 (3):
395-410. doi:10.1007/s10551-018-4063-3.

Johnson, Matthew P. 2015. “Sustainability Management and Small and Medium-Sized
Enterprises: Managers’ Awareness and Implementation of Innovative Tools.” Corporate
Social Responsibility and Environmental Management 22 (5): 271-285. doi:10.1002/csr.
1343.

Johnson, Matthew P, and Stefan Schaltegger. 2016. “Two Decades of Sustainability
Management Tools for SMEs: How Far Have We Come?” Journal of Small Business
Management 54 (2): 481-505. doi:10.1111/jsbm.12154.

Johnstone, Leanne, and Peter Hallberg. 2020. “ISO 14001 Adoption and Environmental
Performance in Small to Medium Sized Enterprises.” Journal of FEnvironmental
Management 266: 110592. doi:10.1016/j.jenvman.2020.110592.

Kalantzis, F, and D. Revoltella. 2019. “Do Energy Audits Help SMEs to Realize Energy-
Efficiency Opportunities?” Energy Economics 83: 229-239. doi:10.1016/j.eneco.2019.07.005.

Karneyeva, Yuliya, and Rolf Wiistenhagen. 2017. “Solar Feed-in Tariffs in a Post-Grid Parity
World: The Role of Risk, Investor Diversity and Business Models.” Energy Policy 106:
445-456. doi:10.1016/j.enpol.2017.04.005.

Kechiche, Amina, and Richard Soparnot. 2012. “CSR within SMEs: Literature Review.”
International Business Research 5 (7): 97. doi:10.5539/ibr.v5n7p97.

Khan, Eijaz Ahmed, Pradip Royhan, M. Ashiqur Rahman, Mohammed Mizanur Rahman, and
Ahmed Mostafa. 2019. “The Impact of Enviropreneurial Orientation on Small Firms’
Business Performance: The Mediation of Green Marketing Mix and Eco-Labeling
Strategies.” Sustainability 12 (1): 221. doi:10.3390/su12010221.

Koirala, Shashwat. 2019. “SMEs: Key Drivers of Green and Inclusive Growth.” OECD Green
Growth Papers, 2019/03. Paris: OECD Publishing.

Laasch, Oliver. 2018. “Beyond the Purely Commercial Business Model: Organizational Value
Logics and the Heterogeneity of Sustainability Business Models.” Long Range Planning 51
(1): 158-183. doi:10.1016/j.1rp.2017.09.002.

Laifi, Amira, and Emmanuel Josserand. 2016. “Legitimation in Practice: A New Digital
Publishing Business Model.” Journal of Business Research 69 (7): 2343-2352. doi:10.1016/
j.jbusres.2015.10.003.

Lambrechts, Wim., Cees J. Gelderman, Janjaap Semeijn, and Elles Verhoeven. 2019. “The Role
of Individual Sustainability Competences in Eco-Design Building Projects.” Journal of
Cleaner Production 208: 1631-1641. doi:10.1016/j.jclepro.2018.10.084.

Liston-Heyes, Catherine, and Diego Alfonso Vazquez Brust. 2016. “Environmental Protection in
Environmentally Reactive Firms: Lessons from Corporate Argentina.” Journal of Business
Ethics 135 (2): 361-379. doi:10.1007/s10551-014-2473-4.

Mangelsdorf, Martha E. 2010. “How Fast Can Innovations Get Big?” MIT Sloan Management
Review 52 (1): 96.

Markard, Jochen, Frank W. Geels, and Rob Raven. 2020. “Challenges in the Acceleration of
Sustainability Transitions.” Environmental Research Letters 15 (8): 081001. doi:10.1088/
1748-9326/ab9468.

Méndez-Ledn, Eduardo, Tatiana Reyes-Carrillo, and René Diaz-Pichardo. 2022. “Towards a
Holistic Framework for Sustainable Value Analysis in Business Models: A Tool for
Sustainable Development.” Business Strategy and the Environment 31 (1): 15-31. doi:10.
1002/bse.2871.

Morioka, Sandra Naomi, Ivan Bolis, Steve Evans, and Marly M. Carvalho. 2017. “Transforming
Sustainability Challenges into Competitive Advantage: Multiple Case Studies Kaleidoscope
Converging into Sustainable Business Models.” Journal of Cleaner Production 167:
723-738. doi:10.1016/j.jclepro.2017.08.118.

Moss, Jessica, Chris G. Lambert, and Allan EW. Rennie. 2008. “SME Application of LCA-
Based Carbon Footprints.” International Journal of Sustainable Engineering 1 (2): 132-141.
doi:10.1080/19397030802332930.

Mudgal, Devanshu, Emanuele Pagone, Rayan A. Alkhunani, and Konstantinos Salonitis. 2021.
“Life-Cycle-Assessment of Cast Stone Manufacturing: A Case Study.” Procedia CIRP 104:
624-629. doi:10.1016/j.procir.2021.11.105.


https://doi.org/10.1007/s10551-018-4063-3
https://doi.org/10.1002/csr.1343
https://doi.org/10.1002/csr.1343
https://doi.org/10.1111/jsbm.12154
https://doi.org/10.1016/j.jenvman.2020.110592
https://doi.org/10.1016/j.eneco.2019.07.005
https://doi.org/10.1016/j.enpol.2017.04.005
https://doi.org/10.5539/ibr.v5n7p97
https://doi.org/10.3390/su12010221
https://doi.org/10.1016/j.lrp.2017.09.002
https://doi.org/10.1016/j.jbusres.2015.10.003
https://doi.org/10.1016/j.jbusres.2015.10.003
https://doi.org/10.1016/j.jclepro.2018.10.084
https://doi.org/10.1007/s10551-014-2473-4
https://doi.org/10.1088/1748-9326/ab9468
https://doi.org/10.1088/1748-9326/ab9468
https://doi.org/10.1002/bse.2871
https://doi.org/10.1002/bse.2871
https://doi.org/10.1016/j.jclepro.2017.08.118
https://doi.org/10.1080/19397030802332930
https://doi.org/10.1016/j.procir.2021.11.105

22 M.A. Quintas and A.I. Martinez-Senra

Namagembe, Sheila, S. Ryan, and Ramaswami Sridharan. 2019. “Green Supply Chain Practice
Adoption and Firm Performance: Manufacturing SMEs in Uganda.” Management of
Environmental Quality: An International Journal 30 (1): 5-35. doi:10.1108/MEQ-10-2017-
0119.

Nejati, Mehran, Azlan Amran, and Noor Hazlina Ahmad. 2014. “Examining Stakeholders’
Influence on Environmental Responsibility of Micro, Small and Medium-Sized Enterprises
and Its Outcomes.” Management Decision 52 (10): 2021-2043. doi:10.1108/MD-02-2014-
0109.

Nguyen, Thi H. H., Mohamed H. FElmagrhi, Collins G. Ntim, and Yue Wu. 2021.
“Environmental Performance, Sustainability, Governance and Financial Performance:
Evidence from Heavily Polluting Industries in China.” Business Strategy and the
Environment 30 (5): 2313-2331. doi:10.1002/bse.2748.

North, Peter. 2016. “The Business of the Anthropocene? Substantivist and Diverse Economies
Perspectives on SME Engagement in Local Low Carbon Transitions.” Progress in Human
Geography 40 (4): 437-454. doi:10.1177/0309132515585049.

North, Peter, and Alex Nurse. 2014. ““War Stories’: Morality, Curiosity, Enthusiasm and
Commitment as Facilitators of SME Owners’ Engagement in Low Carbon Transitions.”
Geoforum 52: 32—41. doi:10.1016/j.geoforum.2013.12.007.

Ocasio, William, and Nevena Radoynovska. 2016. “Strategy and Commitments to Institutional
Logics: Organizational Heterogeneity in Business Models and Governance.” Strategic
Organization 14 (4): 287-309. doi:10.1177/1476127015625040.

Oficina Catalana del Canvi Climatic. 2019. Guia Practica per Al Calcul D'Emissions De Gasos
Amb Efecte D'Hivernacle. Cataluna: Oficina Catalana del Canvi Climatic.

Osterwalder, Alexander, Yves Pigneur, and Christopher L. Tucci. 2005. “Clarifying Business
Models: Origins, Present, and Future of the Concept.” Communications of the Association
for Information Systems 16 (1): 1-25. doi:10.17705/1CAIS.01601.

Parker, Craig M., Janice Redmond, and Mike Simpson. 2009. “A Review of Interventions to
Encourage SMEs to Make Environmental Improvements.” Environment and Planning C:
Government and Policy 27 (2): 279-301. doi:10.1068/c0859b.

Parrish, Bradley D, and Timothy J. Foxon. 2006. “Sustainability Entrepreneurship and Equitable
Transitions to a Low-Carbon Economy.” Greener Management International 2006 (55):
47-62. doi:10.9774/GLEAF.3062.2006.au.00006.

Purwandani, Junia A, and Gilbert Michaud. 2021. “What Are the Drivers and Barriers for Green
Business Practice Adoption for SMEs?” Environment Systems & Decisions 41 (4): 577-593.
doi:10.1007/s10669-021-09821-3.

Purwanto, Agus, and Yuli Sudargini. 2021. “Partial Least Squares Structural Squation Modeling
(PLS-SEM) Analysis for Social and Management Research: A Literature Review.” Journal
of Industrial Engineering & Management Research 2 (4): 114-123.

Quintas, Maria A., Ana 1. Martinez-Senra, and Antonio Sartal. 2018. “The Role of SMEs’
Green Business Models in the Transition to a Low-Carbon Economy: Differences in Their
Design and Degree of Adoption Stemming from Business Size.” Sustainability 10 (6):
2109-2120. doi:10.3390/su10062109.

Rahbauer, Sebastian, Luisa Menapace, Klaus Menrad, and Hannes Lang. 2018. “Determinants
for the Adoption of Green Electricity by German SMEs: An Empirical Examination.”
Energy Policy 123: 533-543. doi:10.1016/j.enpol.2018.09.033.

Randles, Sally, and Oliver Laasch. 2016. “Theorising the Normative Business Model.”
Organization & Environment 29 (1): 53—73. do0i:10.1177/1086026615592934.

Rauter, Romana, Jan Jonker, and Rupert J. Baumgartner. 2017. “Going One’s Own Way:
Drivers in Developing Business Models for Sustainability.” Journal of Cleaner Production
140: 144—154. doi:10.1016/j.jclepro.2015.04.104.

Renukappa, Suresh, Akintola Akintoye, Charles Egbu, and Jack Goulding. 2013. “Carbon
Emission Reduction Strategies in the UK Industrial Sectors: An Empirical Study.”
International Journal of Climate Change Strategies and Management 5 (3): 304-323. doi:
10.1108/1JCCSM-02-2012-0010.

Revell, Andrea, David Stokes, and Hsin Chen. 2009. “Small Businesses and the Environment:
Turning over a New Leaf?” Business Strategy and the Environment 19 (5): 273-288. doi:10.
1002/bse.6238.


https://doi.org/10.1108/MEQ-10-2017-0119
https://doi.org/10.1108/MEQ-10-2017-0119
https://doi.org/10.1108/MD-02-2014-0109
https://doi.org/10.1108/MD-02-2014-0109
https://doi.org/10.1002/bse.2748
https://doi.org/10.1177/0309132515585049
https://doi.org/10.1016/j.geoforum.2013.12.007
https://doi.org/10.1177/1476127015625040
https://doi.org/10.17705/1CAIS.01601
https://doi.org/10.1068/c0859b
https://doi.org/10.9774/GLEAF.3062.2006.au.00006
https://doi.org/10.1007/s10669-021-09821-3
https://doi.org/10.3390/su10062109
https://doi.org/10.1016/j.enpol.2018.09.033
https://doi.org/10.1177/1086026615592934
https://doi.org/10.1016/j.jclepro.2015.04.104
https://doi.org/10.1108/IJCCSM-02-2012-0010
https://doi.org/10.1002/bse.628
https://doi.org/10.1002/bse.628

Journal of Environmental Planning and Management 23

Revuelto-Taboada, Lorenzo, Maria Teresa Canet-Giner, and Francisco Balbastre-Benavent.
2021. “High-Commitment Work Practices and the Social Responsibility Issue: Interaction
and Benefits.” Sustainability 13 (2): 459. doi:10.3390/su13020459.

Richardson, James. 2008. “The Business Model: An Integrative Framework for Strategy
Execution.” Strategic Change 17 (5-6): 133—144. doi:10.1002/jsc.821.

Ritala, Paavo, Pontus Huotari, Nancy Bocken, Laura Albareda, and Kaisu Puumalainen. 2018.
“Sustainable Business Model Adoption among S&P 500 Firms: A Longitudinal Content
Analysis Study.” Journal of Cleaner Production 170: 216-226. doi:10.1016/j.jclepro.2017.
09.159.

Rizos, Vasileios, Arno Behrens, Wytze van der Gaast, Erwin Hofman, Anastasia loannou, Terri
Kafyeke, Alexandros Flamos., et al. 2016. “Implementation of Circular Economy Business
Models by Small and Medium-Sized Enterprises (SMEs): Barriers and Enablers.”
Sustainability 8 (11): 1212. doi:10.3390/su8111212.

Sahida, S, and R. S. A. R. A. Rahmanb. 2019. “The Strategic Role of Firm Legitimacy in Small
and Medium Enterprises.” International Journal of Innovation, Creativity and Change 7 (7):
54-62.

Sampene, Agyemang Kwasi, Cai Li, Fredrick Oteng Agyeman, and Robert Brenya. 2021.
“Analysis of the BRICS Countries’ Pathways towards a Low-Carbon Environment.” BRICS
Journal of Economics 2 (4): 77-102. doi:10.38050/2712-7508-2021-4-4.

Sarstedt, Marko, Joseph F. Hair, Christian M. Ringle, Kai O. Thiele, and Siegfried P. Gudergan.
2016. “Estimation Issues with PLS and CBSEM: Where the Bias Lies!.” Journal of
Business Research 69 (10): 3998-4010. doi:10.1016/j.jbusres.2016.06.007.

Schanes, Karin, Jill Jager, and Paul Drummond. 2019. “Three Scenario Narratives for a
Resource-Efficient and Low-Carbon Europe in 2050.” Ecological Economics 155: 70-79.
doi:10.1016/j.ecolecon.2018.02.009.

Schollenberger, Hannes, Martin Treitz, and Jutta Geldermann. 2008. “Adapting the European
Approach of Best Available Techniques: Case Studies from Chile and China.” Journal of
Cleaner Production 16 (17): 1856—1864. doi:10.1016/j.jclepro.2008.02.007.

Seidel, MC., Rainer Seidel, JD. Tedford, AL. Wait, RJIW. Cross, and Enrico Hammerle. 2009.
“Overcoming Barriers to Implementing Environmentally Benign Manufacturing Practices:
Strategic Tools for SMEs.” Environmental Quality Management 18 (3): 37-55. doi:10.1002/
tqem.20214.

Shao, Chaofeng, Yang Guan, Zheng Wan, Caixia Guo, Chunli Chu, and Meiting Ju. 2014.
“Performance and Decomposition Analyses of Carbon Emissions from Industrial Energy
Consumption in Tianjin, China.” Journal of Cleaner Production 64: 590-601. doi:10.1016/j.
jelepro.2013.08.017.

Sharma, Nagendra Kumar, Kannan Govindan, Kuei Kuei Lai, Wen Kuo Chen, and Vimal
Kumar. 2021. “The Transition from Linear Economy to Circular Economy for Sustainability
among SMEs: A Study on Prospects, Impediments, and Prerequisites.” Business Strategy
and the Environment 30 (4): 1803-1822. doi:10.1002/bse.2717.

Sommer, Axel. 2012. Managing Green Business Model Transformations. Berlin: Springer
Science & Business Media.

Song, Yao., Zhenzhen Qin, and Zihao Qin. 2020. “Green Marketing to Gen Z Consumers in
China: Examining the Mediating Factors of an Eco-Label-Informed Purchase.” SAGE Open
10 (4): 215824402096357. doi:10.1177/2158244020963573.

Sorescu, Alina, Ruud T. Frambach, Jagdip Singh, Arvind Rangaswamy, and Cheryl Bridges.
2011. “Innovations in Retail Business Models.” Journal of Retailing 87: S3-S16. doi:10.
1016/j.jretai.2011.04.005.

Stone, Mervyn. 1974. “Cross-Validatory Choice and Assessment of Statistical Predictions.”
Journal of the Royal Statistical Society.Series B (Methodological) 36 (2): 111-133. doi:10.
1111/5.2517-6161.1974.tb00994 x.

Stubbs, Wendy, and Chris Cocklin. 2008. “Conceptualizing a “Sustainability Business Model.”
Organization & Environment 21 (2): 103-127. doi:10.1177/1086026608318042.

Teece, David J. 2010. “Business Models, Business Strategy and Innovation.” Long Range
Planning 43 (2-3): 172-194. do0i:10.1016/j.1rp.2009.07.003.

Testa, Francesco, Fabio Iraldo, and Tiberio Daddi. 2018. “The Effectiveness of EMAS as a
Management Tool: A Key Role for the Internalization of Environmental Practices.”
Organization & Environment 31 (1): 48—69. doi:10.1177/1086026616687609.


https://doi.org/10.3390/su13020459
https://doi.org/10.1002/jsc.821
https://doi.org/10.1016/j.jclepro.2017.09.159
https://doi.org/10.1016/j.jclepro.2017.09.159
https://doi.org/10.3390/su8111212
https://doi.org/10.38050/2712-7508-2021-4-4
https://doi.org/10.1016/j.jbusres.2016.06.007
https://doi.org/10.1016/j.ecolecon.2018.02.009
https://doi.org/10.1016/j.jclepro.2008.02.007
https://doi.org/10.1002/tqem.20214
https://doi.org/10.1002/tqem.20214
https://doi.org/10.1016/j.jclepro.2013.08.017
https://doi.org/10.1016/j.jclepro.2013.08.017
https://doi.org/10.1002/bse.2717
https://doi.org/10.1177/2158244020963573
https://doi.org/10.1016/j.jretai.2011.04.005
https://doi.org/10.1016/j.jretai.2011.04.005
https://doi.org/10.1111/j.2517-6161.1974.tb00994.x
https://doi.org/10.1111/j.2517-6161.1974.tb00994.x
https://doi.org/10.1177/1086026608318042
https://doi.org/10.1016/j.lrp.2009.07.003
https://doi.org/10.1177/1086026616687609

24 M.A. Quintas and A.I. Martinez-Senra

Testa, Francesco, Benedetta Nucci, Sara Tessitore, Fabio Iraldo, and Tiberio Daddi. 2016.
“Perceptions on LCA Implementation: Evidence from a Survey on Adopters and
Nonadopters in Italy.” The International Journal of Life Cycle Assessment 21 (10):
1501-1513. doi:10.1007/s11367-016-1106-9.

Van Hemel, C, and Jacqueline Cramer. 2002. “Barriers and Stimuli for Ecodesign in SMEs.”
Journal of Cleaner Production 10 (5): 439-453. doi:10.1016/S0959-6526(02)00013-6.

Vilchez, Vera Ferrén. 2017. “The Dark Side of ISO 14001: The Symbolic Environmental
Behavior.” European Research on Management and Business Economics 23 (1): 33-39.

Wahyuni, Dina, and Janek Ratnatunga. 2015. “Carbon Strategies and Management Practices in
an Uncertain Carbonomic Environment: Lessons Learned from the Coal-Face.” Journal of
Cleaner Production 96: 397-406. doi:10.1016/].jclepro.2014.01.095.

Wainstein, Martin E, and Adam G. Bumpus. 2016. “Business Models as Drivers of the Low
Carbon Power System Transition: A Multi-Level Perspective.” Journal of Cleaner
Production 126: 572-585. doi:10.1016/j.jclepro.2016.02.095.

Wang, Zhong, and Yating Zhou. 2021. “Business Model Innovation, Legitimacy and
Performance: Social Enterprises in China.” Management Decision 59 (11): 2693-2712. doi:
10.1108/MD-05-2019-0678.

Weinhofer, Georg, and Volker H. Hoffmann. 2010. “Mitigating Climate Change: How do
Corporate Strategies Differ?” Business Strategy and the Environment 19 (2): 77-89.

Williams, Sarah, and Anja Schaefer. 2013. “Small and Medium-Sized Enterprises and
Sustainability: Managers’ Values and Engagement with Environmental and Climate Change
Issues.” Business Strategy and the Environment 22 (3): 173-186. doi:10.1002/bse.1740.

Wilson, Christopher DH., Ian David Williams, and Simon Kemp. 2012. “An Evaluation of the
Impact and Effectiveness of Environmental Legislation in Small and Medium-Sized
Enterprises: Experiences from the UK.” Business Strategy and the Environment 21 (3):
141-156. doi:10.1002/bse.720.

WMO. 2022. “WMO Update: 50:50 Chance of Global Temperature Temporarily Reaching
1.5°C Threshold in Next Five Years.” World Meteorological Organization. https://public.
wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-
reaching-15%C2%B0c-threshold. Accessed July 11, 2022.

Wold, Herman. 1975. “Path Models with Latent Variables: The NIPALS Approach.” In
Quantitative Sociology, 307-357. Cambridge: Academic Press.

Wu, Xiaobo, Ziyi Zhao, and Banghao Zhou. 2019. “Legitimacy in Adaptive Business Model
Innovation: An Investigation of Academic Ebook Platforms in China.” Emerging Markets
Finance and Trade 55 (4): 719-742. doi:10.1080/1540496X.2018.1429261.

Yacob, Peter, Lai Soon Wong, and Saw Chin Khor. 2019. “An Empirical Investigation of Green
Initiatives and Environmental Sustainability for Manufacturing SMEs.” Journal of
Manufacturing Technology Management 30 (1): 2-25. doi:10.1108/JMTM-08-2017-0153.

Yang, Ma Ga Mark, James Jungbae Roh, and Mingu Kang. 2020. “The Role of Strategic
Environmental Orientation in Environmental Design Practices.” Management Decision 59
(2): 341-357. doi:10.1108/MD-07-2019-0865.

Yang, Miying, S. Evans, D. Vladimirova, and P. Rana. 2017. “Value Uncaptured Perspective for
Sustainable Business Model Innovation.” Journal of Cleaner Production 140: 1794—1804.
doi:10.1016/j.jclepro.2016.07.102.

Yin, Haitao, and Peter Schmeidler. 2009. “Why do Standardized ISO 14001 Environmental
Management Systems Lead to Heterogeneous Environmental Outcomes?” Business Strategy
and the Environment 18 (7): 469—-486. doi:10.1002/bse.629.

Zailani, Suhaiza Hanim Mohamad, Tarig K. Eltayeb, Chin-Chun Hsu, and Keah Choon Tan.
2012. “The Impact of External Institutional Drivers and Internal Strategy on Environmental
Performance.” International Journal of Operations & Production Management 32 (6):
721-745. doi:10.1108/01443571211230943.

Zott, Christoph, Raphael Amit, and Lorenzo Massa. 2011. “The Business Model: Recent
Developments and Future Research.” Journal of Management 37 (4): 1019-1042. doi:10.
1177/0149206311406265.


https://doi.org/10.1007/s11367-016-1106-9
https://doi.org/10.1016/S0959-6526(02)00013-6
https://doi.org/10.1016/j.jclepro.2014.01.095
https://doi.org/10.1016/j.jclepro.2016.02.095
https://doi.org/10.1108/MD-05-2019-0678
https://doi.org/10.1002/bse.1740
https://doi.org/10.1002/bse.720
https://public.wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-reaching-15%C2%B0c-threshold
https://public.wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-reaching-15%C2%B0c-threshold
https://public.wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-reaching-15%C2%B0c-threshold
https://doi.org/10.1080/1540496X.2018.1429261
https://doi.org/10.1108/JMTM-08-2017-0153
https://doi.org/10.1108/MD-07-2019-0865
https://doi.org/10.1016/j.jclepro.2016.07.102
https://doi.org/10.1002/bse.629
https://doi.org/10.1108/01443571211230943
https://doi.org/10.1177/0149206311406265
https://doi.org/10.1177/0149206311406265

	Abstract
	Introduction
	Environmental legitimacy through SMEs’ EBMs
	Relationships among business model components
	Environmental value proposition
	Environmental value creation
	Environmental value capture


	Data and methodology
	Data collection
	Construct measures
	Environmental value proposition
	Environmental value creation
	Environmental value capture

	The model: estimation with PLS-SEM

	Results
	Measurement model
	Testing of the hypotheses

	Discussion
	Conclusions
	Theoretical implications
	Management implications
	Political implications
	Limitations and future research

	Disclosure statement
	Funding
	Orcid
	References


