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Abstract
Purpose – This paper aims to define and measure the environmental capabilities that are applied when
the circular economy (CE) is introduced in businesses. Founded on the dynamic capabilities theoretical
approach, the study analyzes different environmental competences that firms apply during this process.
Environmental management systems, corporate social responsibility, reporting and accountability and
other environmental accounting practices are studied in the same analytical framework used to study
the environmental capabilities that influence the circular scope (CS) of firms. This study contributes to
bridging the gap between academic research focused on environmental accounting and that
investigating the introduction of the CE in businesses.
Design/methodology/approach – The results were obtained by using partial least squares structural
equation modeling to analyze the relationship between environmental capabilities for the CE and the CS
achieved by a sample of Spanish firms with more than 50 employees that expressed interest in the CE, eco-
design, eco-innovation and other environmental issues.
Findings – Based on an analysis using the dynamic capabilities theoretical approach, the results suggest a
positive relationship between the CS of firms, their environmental accounting practices and their level of
corporate social responsibility (CSR) and accountability. Stakeholders’ pressure – which has a mediating
effect on the CS of firms – is also analyzed, adding new insights to recent studies of this topic at the micro-
level. The authors also explore whether the CS of businesses, which is related to the degree of their
development of capabilities, influences environmental and financial performance.
Practical implications – The new insights obtained in this study can help overcome the limitations of
conventional accounting approaches and incorporates a much broader scale of environmental information
that can be applied to CE practices. These results also offer insights to practitioners regarding the internal
measurement processes related to the CE and regarding CSR in particular for small and medium enterprises,
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because these metrics can be partially applied depending on the practices introduced in each firm. For
policymakers, a better understanding of the CE’s introduction into businesses will contribute to the design of
policies that can enhance its deployment, for example, by providing tools that set up regional priorities
depending on the CE-related practices adopted by the firms located in the territory.
Social implications – A CE involves the transformation of a linear economic model into a circular one to
reduce dependence on raw materials and energy and to reduce the environmental impact of production and
consumption. Understanding how to manage the specific competences that integrate capabilities applied to
the CE will allow firms to improve their social and environmental reporting. In addition, other social
implications of this study relate to improving relationships with consumers and stakeholders and to the
practice of social corporate sustainability.
Originality/value – This study goes beyond previous research on the CE to extend the authors’
knowledge about its adoption at the micro-level by taking a transversal approach, as its subject spans the
fields of environmental accounting and the CE while addressing both in a framework of analysis. The
analysis of the accounting concerns of the CE in businesses and the study of concerns related to endogenous
environmental competences are quite original under the theoretical framework of dynamic capabilities, and
this study is a first step in an incipient line of inquiry.

Keywords Stakeholders, Circular economy, Corporate finance,
Environmental management accounting, Dynamic capabilities

Paper type Research paper

1. Introduction
In recent decades, managers’ awareness of environmental issues – such as climate change,
greenhouse gas emissions, waste disposal, landfill site utilization, land and water pollution,
resource consumption, and the recycling of materials – has increased. In this context, the
term circular economy (CE) is used by governments, researchers and businesses alike to
describe an approach to sustainable development that does not constrain economic growth
(Pratt et al., 2016). A CE involves the transformation of a linear economic model into a
circular one to reduce dependence on raw materials and energy and to mitigate the
environmental impact of production and consumption.

In summary, the main objectives of a CE are the reduction of the flow of materials,
the achievement of energy efficiency and the continual renewal of natural and social
capital through multiple phases (Yuan et al., 2006). In a CE, fewer materials are required
to produce a constant level of products, either because of a reduction in the amount of
resources used or because raw materials are replaced with recycled ones (Figge et al.,
2017).

Several initiatives for businesses have been launched by governments in different
geographic areas, In the European Union (EU), the communication “Towards a circular
economy: A zero waste programme for Europe” and its annex (European Commission, 2014)
laid foundations for the promotion of CE in the EU’s member states. Among the EU’s
ongoing initiatives are those concerning plastics (European Commission, 2018a), energy
extraction from waste (European Commission, 2017) and critical raw materials (European
Commission, 2018b), in addition to those concerning renewable energy, eco-design and
energy efficiency (European Commission, 2015). China led the way in enacting the Circular
Economy Act (Republic of China, 2008), which was the first time that the promotion of CE
was elevated to the status of law (Ghisellini et al., 2018; Mathews and Tan, 2011, 2016; Wang
and Li, 2006; Zhijun and Nailing, 2007). Similarly, other countries are using the principles of
CE among businesses (Aranda-Us�on et al., 2018). Even so, most companies have a long way
to go before they can be considered as fully engaged in a circular business model (Witjes and
Lozano, 2016).
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Research into the CE is also gaining ground in the academic, particularly at the macro-
level (Ghisellini et al., 2016; Kirchherr et al., 2017; Korhonen et al., 2018; Merli et al., 2018;
Pomponi and Moncaster, 2017; Prieto-Sandoval et al., 2018; Urbinati et al., 2017). At the
micro-level, scholars are studying the role of firms in the development of the CE (Aranda-
Us�on et al., 2019; Katz Gerro and L�opez Sintas, 2019; Lewandowski, 2016), but knowledge
about how businesses understand and introduce the CE model is still limited, and the study
of internal factors – such as resources and capabilities related to the CE in businesses – is in
an early stage.

Studies conducted at the micro-level have analyzed certain resources that are being
applied by firms to achieve a CE (Aranda-Us�on et al., 2019; Katz Gerro and L�opez Sintas,
2019). The financial resources applied by firms to the different activities that contribute to a
CE were recently considered by Aranda-Us�on et al. (2019) within the resource-based view
(RBV), and different approaches to the capabilities applied to CE-related activities in
businesses – founded on the theoretical framework of dynamic capabilities – were carried
out by Katz Gerro and L�opez Sintas (2019) or by Garcés-Ayerbe et al. (2019) who analyze
barriers and drivers to introduce the CE in European businesses. Although these researchers
seem to agree on the relevance of a firm’s resources and capabilities to the CE, no specific
studies yet exist that explore the ways of defining and measuring environmental practices
and capabilities for the CE.

If we study the capabilities that may be applicable to the CE, informal environmental
management systems (EMSs), such as certification standards (ISO 14001, EMAS, ISO 50001,
ISO 14006), have to be considered as important managerial competences, in addition to those
indicated by Katz Gerro and L�opez Sintas (2019). Furthermore, to extend the concept of eco-
innovation that is identified as part of a transition toward the CE (Kiefer et al., 2018), we
consider that standardized processes and controls could contribute to the introduction of a
CE as they do in the case of eco-innovation (Daddi et al., 2016; Park et al., 2017; Portillo-
Tarragona et al., 2018; Rehfeld et al., 2007).

From the perspective of dynamic capabilities, reporting activities are also included in the
analysis because investors’ access to non-financial information is a milestone on the
roadmap to resource efficiency. Environmental reporting to stakeholders and financial
markets are relevant in the context of the CE (Verbeke and Buysse, 2003). Likewise,
environmental accounting and environmental management accounting (EMA) need to be
included in the analysis, because the circular model implies changes made in the
management and accounting practices of companies to manage natural resources for cleaner
production (Burritt et al., 2019).

Accounting has been identified by Burritt and Schaltegger (2001) as a tool for
corporate environmental management, and EMA has been related to different
environmental fields (Burritt et al., 2019). Thus, environmental accounting practices are
sure to be relevant in management operational planning and decision-making processes
within businesses aimed at achieving a circular model, and in particular in those
applications related to such aspects of the CE as material flow and waste. Therefore, in
this study we investigate the relationship between certain practices of environmental
accounting and the CE-related activities that are being introduced by firms (Hong et al.,
2018; Pieroni et al., 2019).

From another perspective, the influence of stakeholders in firms’ adoption of the CE has
been studied (Lieder and Rashid, 2016; Ranta et al., 2018; Stewart and Niero, 2018). However,
to the best of our knowledge, the broad topic of stakeholder pressure and its relation with
the environmental capabilities (capabilities applied to the environmental activities of firms)
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that firms have to manage to introduce the CE in their processes, particularly if a circular
business model is adopted, remains open.

On these bases, the main objective of this study is to define and measure in a broader
framework the environmental capabilities that firms apply to introduce the CE. This study
goes beyond previous research to extend our knowledge of the adoption of the CE at the
micro-level by using a transversal approach, as the topic bridges the fields of environmental
accounting and the CEwhile addressing both theoretical andmethodological issues.

To this end, a model of the cause-and-effect relationship between firms’ circular scope
(CS) and their level of environmental capabilities and stakeholder pressure has been
designed by using partial least squares structural equation modeling (PLS-SEM), which was
tested in a sample of Spanish companies.

The remainder of the article is structured as follows. Following a review of the literature
in the background (Section 2), the methodology and the sample description are included
(Section 3). In Section 4, the main results and the discussion are summarized within the
dynamic capabilities framework, while conclusions are presented in Section 5.

2. Background
2.1 Circular scope and environmental capabilities
The CE is becoming a topic of increasing interest among scholars in the social sciences
because it is a relevant instrument in the search for solutions to problems regarding resource
efficiency and the sustainable consumption of materials across all stages of the value chain
(Yuan et al., 2006). Researchers also show a burgeoning interest in the introduction and
measurement of the CE in firms (Aranda-Us�on et al., 2019; Lewandowski, 2016; Pauliuk,
2018), although the adoption of this model by private firms remains poorly understood
(Stewart and Niero, 2018).

To date, the literature has mainly focused on factors that affect the commitment of
private firms to the CE, on existing barriers and incentives (Ormazabal et al., 2016, 2018),
and on the adoption of the circular business model (Bocken et al., 2014, 2016; Mentink, 2014;
Witjes and Lozano, 2016). In summary, the circular business model aims to reduce
companies’ dependence on raw materials and to promote the transition from fossil fuels to
renewables and the adoption of sustainable production in the value chain (Linder and
Williander, 2017; Zamfir et al., 2017).

To measure the introduction of the circular business model and the CE at the micro-level,
particular indicators have been applied to products (Linder et al., 2017; De los Rios and
Charnley, 2017; Di Maio and Rem, 2015) and consumers (Borrello et al., 2017). However, only
a few studies have looked at measuring the level of CE achieved by a company as a whole
(Aranda-Us�on et al., 2019; Pauliuk, 2018), and there is still no consensus on how to measure
the different CE principles introduced by firms. In particular, the definition and
measurement of the capabilities that firms are required to have to introduce the CE remain
under investigation.

Resources and capabilities have been demonstrated to be relevant to success in
environmental strategy within the theoretical framework of an RBV of the firm (Barney,
1991, 2001) and its extension to dynamic capabilities (Teece et al., 1997). In recent years, the
dynamic capabilities-based perspective has provided a theoretical basis for analyzing the
competitive advantage resulting from a firm’s environmental improvements (Arag�on-Correa
and Rubio-L�opez, 2007; Boiral, 2007; Essid and Berland, 2018; Iñigo and Albareda, 2016;
Kabongo and Boiral, 2017; Katz Gerro and L�opez Sintas, 2019). Under the dynamic
capabilities framework, the competitive advantage lies in the firm’s capacity to integrate,
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build and reconfigure business competences to better adapt to the changing business
environment (Eisenhardt andMartin, 2000; Teece et al., 1997; Zollo andWinter, 2003).

Zollo and Winter (2003) define dynamic capability as the learned and stable pattern
of collective activity through which an organization systematically generates and
modifies its operating routines in the pursuit of improved effectiveness. Teece (2007)
points out that in the dynamic capabilities framework, success in management
innovation can be achieved by a firm in creating, extending and modifying its resource
base. A number of studies conducted within the dynamic capabilities perspective have
analyzed the antecedent organizational routines by which managers alter their
deployment of resources to generate new value-creation strategies (Ambrosini et al.,
2009; Eisenhardt and Martin, 2000; Scott, 2013; Teece, 2007; Wu et al., 2012). Thus, from
the perspective of a CE, dynamic capabilities are considered well suited to the study of
circular patterns in firms (Katz Gerro and L�opez Sintas, 2019), because this theoretical
approach can capture proactive environmental strategies related to the sustainability of
competitive advantage in dynamic environments.

According to Katz Gerro and L�opez Sintas (2019), interdependence among CE activities
should produce better environmental and financial performance. The implementation of the
3R’s (reduction, reuse and recycling) within firms is also understood as a dynamic capability
that includes interrelated CE practices to achieve a common goal (Zeng et al., 2017).
Consequently, a firm’s development of CE-related activities must follow a certain trajectory
of competence and activity development.

In addition, some authors highlight the importance of developing dynamic capabilities to
support proactive environmental strategies through adopting informal EMSs (Arag�on-
Correa and Sharma, 2003; Russo, 2009; Zhu et al., 2013). In fact, path-dependent learning,
such as that exemplified in ISO 14001 and related EMSs, comprises an important aspect of
the dynamic capabilities (Zhu et al., 2013) that are deployed when environmental
management tools are adopted.

Despite the fact that EMSs vary in their ability to mitigate environmental impacts, they
can be considered as complementary competencies that may support the CE-related
activities of firms. Scholars have demonstrated that EMSs improve environmental
performance (Aravind and Christmann, 2011; Boiral et al., 2018), and they have been
highlighted as potential conduits for the development of firms’ environmental capabilities
for eco-innovation (Amores-Salvad�o et al., 2015). However, the impact of EMSs on the CE in
businesses has not, to date, been empirically investigated. Thus, following this analysis of
the literature, the first research question proposed in this study is as follows:

RQ1. Is the adoption of EMSs related to the CS of firms?

In summary, in this study, the CS is considered to be the level of adoption of CE-related
practices by businesses and is used to define the different activities (their number and range)
that firms have introduced to close the loops in terms of a CE. In a CE framework, firms are
currently expected to integrate environmental responsibility at all levels of their operations,
find sustainable solutions for reducing the consumption of natural resources, manage
environmental risks ensuring reduction in waste, pollution, and emissions and maximize the
efficiency and productivity of all assets and resources, including improvements in
the management of water, energy and materials (Katsoulakos and Katsoulacos, 2007). The
extent to which these practices are introduced in businesses – which in this study is briefly
defined as CS – can lead to different levels of loops closure in terms of a CE, and its
measurement in still under investigation.

Circular
economy in
businesses

1133



2.2 Environmental accounting and management for a circular economy
The CE has emerged as a solution to the wide-ranging challenges presented by economic
growth and sustainability (Franco, 2017), and it implies that firms must define and measure
the investments they make and the activities they carry out to close loops. Thus, when a
circular business model is adopted, environmental accounting practices become more
relevant within firms.

There is a variety of concepts involved in environmental accounting. Tanc and Gokoglan
(2015) offer an exhaustive definition of this concept and its genesis in the literature. They
discuss it as a combination of accounting practices used in studying mutual relations
between accountants and ecology, awareness of environmental cost information and settled
environmental costs distribution to the appropriate products and processes.

Although some aspects of the adoption of environmental accounting processes by
companies have been studied (Wilmshurst and Frost, 2001), little is known thus far about
how information relating to the CE principles introduced by businesses should be
accounted, gathered, analyzed and internally reported. The paradigm shifts from providing
financial information to reporting social and environmental concerns, that is a missing link
in our knowledge of sustainable practices and strategy development (Collins et al., 2011),
particularly when circular business models are adopted by firms.

The accounting data inherent to the CE that could potentially be separated and reported
may arise from environmental issues depending on the nature of the business, such as
tangible and intangible assets related to the application of environmental laws and
regulations. Investments and expenses related to participation in carbon trading schemes;
assets and provisions related to soil, groundwater or air pollution, the use of hazardous
substances or the disposal of waste; and fines or penalties incurred are also issues that have
to be reported. In facts, financial flows related to climate change risks and potential flood
risks are relevant data for firms in a circular model. In particular, the decision-making
process about investments to improve the environmental performance is influenced by
environmental pressures, the increasing energy costs or other activities, such as estimating
impacts on the risk management policy of the company or determining appropriate financial
provisions for liabilities, pollution, environmental contamination and the restoration of
wildlife habitats, are becomingmore relevant.

In such a context, we can assume that a CE-related accountancy might involve,
principally, a reappraisal of the identification and measurement of the relevant costs of
processes and products. Such accounting may include life cycle management (Qian et al.,
2011), environmental cost accounting, environmental liabilities, environmental investment
appraisal, life cycle assessment (LCA) and life cycle costing. In particular, the “3R”
principles of a CE (Jawahir and Bradley, 2016; Liu and Bai, 2014) have been combined with
material flow cost accounting (MFCA) as a method of EMA (Zhou et al., 2017) that has been
introduced by firms for eco-innovation.

Albelda (2011) has demonstrated that management accounting is a facilitator of
environmental management, and there is no doubt that the application of specific costing
methods and the calculation of the value of flows will provide valuable information for
environmental management and for the decision-making process regarding circular
business models (Yang et al., 2019). There is, however, little evidence to demonstrate the role
of EMA in improving sustainability in all types of businesses and, in particular, in
addressing the CE-related issues. To the best of our knowledge, no specific studies analyze
the level to which companies have introduced EMA in a CE framework to, for instance, post
entries related to environmental activities and investments and specific information about
sustainability in a circular model.
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In a wider context, the managerial environmental capabilities related to top managers’
environmental commitment have been analyzed for eco-innovation (Chang and Chen, 2013;
Del Río et al., 2012, 2016). Thus, a joint environmental management competence, which
includes the availability of human resources for the CE and EMA, needs to be explored.
Therefore, a second research question is considered in this study:

RQ2. Are environmental accounting andmanagement capabilities related to the circular
economic scope of firms?

2.3 Reporting and accountability in a circular model
Reporting practices that include both financial and non-financial key environmental
performance indicators are expected to be relevant to redirecting businesses toward a CE. At
present, the level of information on environmental matters provided by firms is a topic of
interest in the literature on sustainability. Research has focused on analyzing the inclusion
of environmental data in annual accounts by using social and environmental standards
(Mathews, 2008), disclosure practices and accountability in green sectors (Burritt and
Schaltegger, 2010; Llena et al., 2007; Walton, 2000) and cleaner production (Marco-Fondevila
et al., 2018). In this context, the reporting of environmental information and its quality are
interesting topics to the CE research community, although very few authors have addressed
these issues (Stewart and Niero, 2018).

Yearly, an increasing number of large companies release corporate social responsibility
(CSR) reports that are provided to their external stakeholders. In particular, regarding
companies’ approaches to the CE, CSR reports have been used by scholars as a data source
with which to investigate CE-related activities (Sihvonen and Partanen, 2017; Stewart and
Niero, 2018). In CE studies, CSR has generally been framed in terms of the “triple bottom
line” of sustainability (Merli et al., 2018). While studies focusing on eco-innovation have
demonstrated the relation between eco-innovative activities and environmental disclosure
policies (Correa et al., 2013; Marco et al., 2019; Ruiz-Romero et al., 2013), the relation between
CSR and the introduction of a CE in businesses has not been specifically addressed.

Departing from these premises, this study aims to explore the link between the CS
achieved by firms and their CSR practices, because this investigation might yield different
results from those found in studies of companies carrying out eco-innovation. Therefore, the
following research question is considered:

RQ3. Are the levels of CSR and accountability of firms related to their CS?

2.4 Circular economy and stakeholders
There is a general understanding that both CE and sustainable business practices require a
systematic perspective on the role of businesses in the wider system of stakeholders and the
environment (Murray et al., 2017; Pauliuk, 2018). The environmental behavior of a company
in a CE context is influenced by not only internal factors but also its external context (Liu
and Bai, 2014). Research has demonstrated that stakeholder pressure positively affects
environmental proactivity and the adoption of a circular business model (Witjes and Lozano,
2016) to generate value according to the firms’ internal activities (Urbinati et al., 2017). Thus,
to define a comprehensive set of CE-related indicators, the needs of all stakeholders should
be satisfied (Banaite and Tamosiuniene, 2016).

The role of stakeholders is an issue that intersects with the introduction of a CE at the
micro-level, owing to benefits such as cost savings, investments in innovation, improved
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customer relationships and the resilience of organizations (Pauliuk, 2018). However, to the
best of our knowledge, no specific empirical studies have yet focused on stakeholder
pressure and the CS of businesses, and one of the objectives of this study is to begin to fill
this gap. To that end, the fourth research question is proposed:

RQ4. Is the level of stakeholder’ pressure related to the CS of firms?

To answer these four research questions, the methodology described in the following section
was designed.

3. Methodology and sample description
3.1 Sample and data collection
To achieve the objectives of this research study, we empirically analyzed surveys obtained
through the active cooperation of sample Spanish firms with more than 50 employees. Size
was considered a relevant characteristic of firms in the transition from a linear model to a
circular one because it is a factor that facilitates eco-innovative processes (Aboelmaged,
2018; Triguero et al., 2015; Wagner, 2007; Zhang andWalton, 2017).

The population from which the sample of firms was selected was defined in the framework
of an R&D project[1] and through a specific campaign promoting eco-innovation, eco-design,
and the CE in the Northeast Spanish regions of Aragon, Catalonia, Navarre, and the Basque
Country, that is an area with high eco-innovation rates which offers earlier results about eco-
innovative firms at regional level (Scarpellini et al., 2019). Aiming at focusing the research on
cases where proactive environmental strategy can be considered a truly competitive advantage,
in line with the dynamic capabilities theoretical framework, the sample was shortened to those
companies operating in sectors with the greatest potential for eco-innovation, eco-design or the
CE. Thus, surveyed firms were selected if they were operating in industries related to the
technologies referred to in the documents as “BREFs” of “Best Available Techniques”[2]. These
industries include industrial transport and logistics; waste; the extractive industry; the
manufacturing industry; electricity, gas, steam and air conditioning supply; water supply;
sewerage; waste management; transport; and storage. Although this selection criterion may
exclude some companies that are adopting a circular business model, it is believed that,
following Ding (2014), this criterion selects the vast majority of firms that are eco-innovating.
Moreover, we consider that the majority of firms that are introducing CE-related activities are
included in these industries, in line with Aranda-Us�on et al. (2019) who consider these sectors
provide the technological conditions for the introduction of the CE at micro-level. The objective
was to count on companies with proven proactivity in these practices and investments. And the
eco-innovative nature of firms and theirs interest on the CE were determined through their
active participation in the collaborative project.

The sample was obtained through refining a list of 2,232 companies elaborated from the
SABI database[3] that provides main economic and financial figures of Iberian companies.
In 2015, 996 questionnaires were e-mailed to these companies with detailed contact
information. Finally, 110 surveys were obtained, and 87 of them were considered complete
observations for this study, representing a final sample of 8.8 per cent. The main data
collection instrument used was a questionnaire (Figure A1) that was e-mailed to the firms’
managers who answered through an on-line platform to collect the primary data. It should
be highlighted that the main objective of this study required the collection of internal data
from potential CE-interested companies that are carrying out eco-innovation, eco-design or
related investments to assess the internal resources of businesses.

The focal respondents were managers in charge of these investments or, failing that, the
firms’ managers because their linkage with eco-innovation implementation has been
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demonstrated by Marín-Vinuesa et al. (2018) and by Rivera-Torres et al. (2015) who
empirically demonstrate the impact of the environmental concerns on internal organization.
Thus, managers were considered as adequate to collect information about the investments
of companies and their perception because of their knowledge, experience and expertise
(Oduro and Haylemariam, 2019).

The companies that filled out the questionnaire were identified by their value added tax
numbers to obtain financial data. Consequently, the research included qualitative data
(obtained from managers) and quantitative data (those collected from the SABI database).
The collaboration with identified firms for the empirical analysis means a smaller number of
valid observations, but the identification of the companies in the sample allows us to
integrate the economic–financial data of the companies with their position regarding the CE
and the specific resources allocated.

3.2 Measurement and variables
To answer to the research questions formulated in this study, three groups of CE-related
activities and competencies are analyzed: EMS, environmental capabilities and accounting
(EA), CSR and accountability. In addition, the financial performance of the companies and
stakeholder pressure wasmeasured as well.

The variables were selected or designed to measure the relationship between the CS
achieved by firms and its relationship with the above-described environmental capabilities
of the firms. To select these variables, methods used in other studies were taken as a starting
point, and specific variables were elaborated for this study. Tables I, II and III provide the
scale items of the constructs obtained for the analysis.

As already observed in the literature review, methods for designing specific CE
indicators are being developed, but a gap remains regarding CE indicators at the
organizational level (Pauliuk, 2018). A dashboard of quantitative indicators for the
implementation of a CE in organizations has been proposed by Pauliuk (2018) through
MFCA and LCA, which have been identified by other authors, too, as methods for assessing
environmental strategy in organizations (Daddi et al., 2017; Haas et al., 2015; Huysman et al.,
2017; Pratt et al., 2016). In a similar line of research, Zhou et al. (2017) have applied a
composite index based on MFCA to the analysis of CE performance in firms. However, the
application of these proposals is limited to businesses that have introduced these tools and
that operate mainly in the manufacturing and industrial sectors. Thus, this study applies the
set of indicators recently proposed by Aranda-Us�on et al. (2019) for measuring the CS of a
firm at an organizational level (Table I).

The construct called “environmental capabilities for the CE,” to measure the firm
competences deployed for CE-related activities, includes qualitative data about
environmental reporting derived from managers’ responses about their standards and
procedures. Taking into account the capabilities that may be applicable to the CE, this
construct measures formal and informal EMSs through the certification standards that the
firms hold, such as ISO 14001, EMAS, ISO 50001 and ISO 14006 (Table II). These responses
include the type and volume of environmental information reported about the adoption of
the EMS.

From another perspective, certain environmental items may require special treatment,
owing to their negative impact with regard to the introduction of a circular business model.
To this end, the advantages of the EMA system pointed out by Cullen andWhelan (2006) are
considered, such as the identification, classification and allocation of costs for the reduction
of the negative impact and decision-making (Adams, 2002; Bartolomeo et al., 2000; Gibson
and Martin, 2004). This study also proposes a general variable for measuring the extent to

Circular
economy in
businesses

1137



which companies post entries related to environmental activities and investments and
specific information about sustainability. These variables were developed in line with those
applied by Marco et al. (2019) to the eco-innovation carried out by these firms. The human
resources available for environmental management are also considered, and they are
measured in accordance with the procedures used by Scarpellini et al. (2017).

Finally, in a CE model in which environmental issues have a material impact, specific
disclosures may be necessary (Table II). A third variable integrates the construct to measure
the dissemination of good corporate governance rules, because this assures the firm’s
capability of reconfiguring internal and external competences to address the new
environments required by the CE. Thus, the qualitative data regarding managers’
perceptions of environmental disclosure were gathered to measure the relevance and
importance of environmental proactivity (Luque-Vílchez et al., 2019) and of environmental
reporting to managers, based on their policies regarding transparency and accountability
(Marco et al., 2019).

In two separate constructs, other variables were introduced to measure managers’
perceptions regarding stakeholders’ pressure, and the financial performance of firms was
measured using a construct from three indicators (Hamann et al., 2013): return on equity,
return on sales and return on assets (Table III).

Table I.
Constructs, items and
selected variables to
measure the CS of
businesses

Environmental activities related to the CE: CS

Construct/Items Construct/items description
Variable
description

Construct: CW CW
CW1 % of recycling waste within the company itself (treated to be recycled) Likert scale

from 0 to 5
CW2 % of waste recovery and reuse within the company Likert scale

from 0 to 5

Construct: DR DR
DR1 % of resources replaced by other fully recycled materials to

manufacture products or provide services
Likert scale
from 0 to 5

DR2 % of products’ design or services modified to reduce resource intensity Likert scale
from 0 to 5

Construct: CSE CSE
CSE1 % of products’ design or services modified to increase function

(multifunction)
Likert scale
from 0 to 5

CSE2 % of products’ design or services modified to extend life Likert scale
from 0 to 5

CSE3 % of products’ design or services modified to increase recyclability
(waste prevention)

Likert scale
from 0 to 5

Construct: SR SR
SR1 % of equipment or facilities replaced and/or improved to reduce

energy consumption
Likert scale
from 0 to 5

SR2 % of processes and operating procedures replaced or improved to
reduce energy consumption or exploit renewables

Likert scale
from 0 to 5

SR3 % of components of products or services replaced with innovative
components to comply with environmental regulations

Likert scale
from 0 to 5

Source:Aranda-Us�on et al. (2019)
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Table II.
Constructs, items and
selected variables to

measure
environmental

capabilities for the
CE

Environmental capabilities for the CE

Construct/Items Construct/Items description
Variable
description

Construct: EMS EMS
EMS1 Level to which the company implements the ISO 14001 standards Likert scale

from 0 to 5
EMS2 Level to which the company implements the EMAS standards Likert scale

from 0 to 5
EMS3 Level to which the company implements the ISO 50000 standards Likert scale

from 0 to 5
EMS4 Level to which the company implements the ISO 14006 standards Likert scale

from 0 to 5

Construct: EA EA
EA1 Level to which the company posts entries related to environmental activities

and investments and specific information about sustainability
Likert scale
from 0 to 5

EA2 Number of employees in the environmental management department or
similar

Likert scale
from 0 to 5

EA3 Level to which the company applies and disseminates its good corporate
governance rules

Likert scale
from 0 to 5

Construct: CSR CSR
CSR1 Level to which the company adheres to the CSR model compared to other

companies in the sector
Likert scale
from 0 to 5

CSR2 Level to which the company voluntarily reports on its activity related to
sustainability in open access platforms (web, reports and press)

Likert scale
from 0 to 5

CSR3 Level to which the company provide specific sustainability reports of
environmental impacts addressed to stakeholders

Likert scale
from 0 to 5

CSR4 Level to which the company has a specific and public policy on reporting
and accountability

Likert scale
from 0 to 5

Table III.
Constructs, items and
selected variables to
measure stakeholder

pressure and the
financial

performance of the
firms contained in

the sample

Construct:
ST ST Variable description

ST1 Degree to which the company must reduce its environmental impact to
comply with regulations in the short term

Likert scale from 0 to 5

ST2 Level of social pressure on the company to reduce its environmental
impact

Likert scale from 0 to 5

Variable FP
FP1 Return on equity Min =�5.508; Max =

0.779
FP2 Return on sales Min =�0.751; Max =

5.000
FP3 Return on assets Min =�1.502; Max =

0.491

Variable FP
S1 Number of employees Min = 50; Max =

14,106
S2 Total revenues (thousand euros) Min = 3,952.41;

Max = 8,597,300
S3 Total assets (thousand euros) Min = 1,362.61;

Max = 48,300,000
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On the other hand, the variables, organizational size and industry sector, were included as
control variables in the statistical analysis. The organizational size (S) was measured using
a construct from three indicators (Table III): number of employees, total revenues and total
assets (Aboelmaged, 2018; Triguero et al., 2015; Wagner, 2007; Zhang and Walton, 2017).
The industry sector, to which the firm belongs, was measured by using two dichotomous
variables in line with Aranda-Us�on et al. (2019) and Ding (2014): manufacturing industry
(MI) variable that takes the value 1 if the firm is from the manufacturing and 0 otherwise;
and transport and storage industry (TI) variable that takes the value 1 if the firm is from this
industry and 0 otherwise. In this way, we examine outcome considering three different
sectors, the manufacturing, the transport and storage and the other industries. We select
these variables by considering the sample distribution regarding industry sector; the largest
percentage of the firms in the sample (59.77 per cent) was made up of firms that belong to
the manufacturing industry followed by those industries involved in transport and storage
(24.14 per cent) and other industries (16.1 per cent), which include power, gas, steam and air-
conditioning supply, water-supply, drainage, waste management and decontamination and
mining.

3.3 Statistical analysis
Given the objectives of this study, we used SEM based on the PLS approach for
measurement, validation and testing of the structural model. We used SmartPLS
version 3.0 (Ringle et al., 2015), because the PLS approach enabled us to estimate a
complex model with many latent variables, indicator variables and structural paths.
The variance-based PLS method is preferable to the covariance-based alternative when
the construct modeling is established as a composite model of multiple indicators and
multiple causes (MIMIC), and the conceptualization of the measurement model is
reflective (Sarstedt et al., 2016). The application of a MIMIC approach in covariance-
based structural equation modeling could place constraints on the model that would
contradict the theoretical assumptions. PLS analysis was deemed suitable for this
study because one segment of the study is measured by using a single item (Hair et al.,
2019).

This study applies the ten times rule proposed by Hair et al. (2011) for determining
appropriate sample size when using PLS. The rule of thumb is that the sample size should
be greater than ten times the maximum number of inner or outer links pointing at any latent
variable in the model (Goodhue et al., 2018). In our proposed model, the highest number of
paths leading to a dependent variable is three, while the number of indicators on the latent
variable is five. Thus, according to this rule, the minimum required sample size would be 50.
The 87 responses in the data set are thus sufficient to perform PLS properly.

To determine whether or not common method bias threatens the interpretation of our
results, two criteria were examined (Podsakoff and Organ, 1986). First, Harman’s one-factor
test was used; when all indicators are entered into a principal components factor analysis, no
single factor accounts for the threshold of 50 per cent variance, indicating no substantial
common method bias. Second, when the matrix of bivariate correlations between constructs
was examined, the correlations were not high (r < 0.9), meaning the criterion was fulfilled
(Bagozzi and Yi, 1988). These results suggest that common method bias is not a serious
threat in our study.

The empirical analysis was carried out in two phases. In the first phase, the
measurement model was estimated. In the second phase, the structural relationships
outlined in the structural model were assessed.
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4. Main results and discussion
4.1 Measurement model
The measures from the data set were tested by assessing the unidimensionality and reliability of
the multi-item constructs. First, an exploratory factor analysis (EFA) was performed by using
principal components analysis, followed by varimax rotation for factor extraction. To test the
appropriateness of the data for the EFA, the Kaiser–Meyer–Olkin (KMO) measure of sampling
adequacy and Bartlett’s sphericity test were used. The results of the EFA showed that the multi-
items constructs – environmental management systems (EMS), environmental capabilities and
accounting (EA), CSR and accountability (CSR), waste recovery (CW), dematerialization and
recycled materials (DR), circular eco-design (CSE), resource saving and efficiency (SR),
stakeholders (ST), financial performance (FP), and size organizational (S) – were all formed by a
single factor with a high explained variance: EMS = 48.8 per cent (KMO = 0.68), EA = 51.1
per cent (KMO= 0.56), CSR= 60.5 per cent (KMO= 0.77), CW= 81.5 per cent (KMO= 0.5), DR=
57.6 (KMO = 0.5), CSE = 61.4 per cent (KMO = 0.56), SR = 57.3 per cent (KMO = 0.5), ST = 67.9
per cent (KMO= 0.5), FP= 59 per cent (KMO= 0.55), S = 79 per cent (KMO=0.53). For all scales,
the KMO index provided good results, and Bartlett’s sphericity tests reflected a significance level
of less than 0.001. These results show the appropriateness of the EFA analysis performed.

Next, we verified the reliability and validity of the measurement model. Convergent
validity was assessed through the average variance extracted (AVE), composite reliability
(CR) and variables’ standardized loadings (Table IV). All constructs had an AVE that
exceeded the recommended value of 0.5 (Bagozzi and Yi, 1988). This means that over 50
per cent of the construct variance was because of its indicators. The consistency of the
indicators that formed each factor was also ensured by examining the CR index. In all cases,
this index achieved very high values – all higher than 0.7 and, in some cases, near 0.8 or
higher. Moreover, for all variables, standardized outer loadings were close to 0.7 or higher
and were thus found to be significant. These results confirm the adequate convergent
validity of the model for the selected indicators.

To verify the discriminant validity of the model, we confirmed that the square root of the
AVE of each construct was larger than the correlations among constructs (Table V). Later, the
matrix of loadings and cross loadings was examined to confirm that the model loadings were
larger than the cross loadings (Table VI). However, some cross loadings attain values higher
than 0.4 for the other constructs (CSR1/ST: 0.41; SR3/DR: 0.77; DR2/CSE: 0.54; andDR1/SR: 0.66).

To further explore this issue, the heterotrait–monotrait (HTMT) criterion was examined to
confirm that all values of correlations between the constructs are below 0.85 (Table V). The
HTMT ratio of correlations has been established as a criterion superior to other ones
(the Fornell–Larcker criterion and the examination of cross loadings) for measuring the
discriminant validity (Henseler et al., 2016). Given that the HTMT ratio criterion was met in our
analysis and that the standardized outer loadings were higher than 0.7 in all cases, we conclude
that themeasurement model showed adequate convergent validity and discriminant validity.

Despite the fact that the discriminant validity criterion was met, the information provided
by the respondents about the resources/products managed for the dematerialization and the
use of recycledmaterials.

We applied the second-order construct type II or higher component model (HCM) type
reflective–formative measurement model (Ringle et al., 2015). To analyze the relationships
between the first-order and second-order constructs, the following steps were carried out.
First, an EFA analysis was performed using principal components analysis; both
environmental capabilities for the CE (ECA) and CS were found to be higher-order
constructs (HCMs), with second factors represented by three (in the case of ECA) and four (in
the case of CS) first-order factors. Second, we analyzed the validity of the HCMs with

Circular
economy in
businesses

1141



PLS-SEM to demonstrate that the relationship between each second-order factor, and its
first-order factors was one of statistical significance (Hair et al., 2011). Next, a bootstrapping
procedure with 5,000 iterations was performed to examine the statistical significance of the
relationships between the constructs. Table VII shows the statistical significance of weights
(p< 0.01 and p< 0.05) of the first-order constructs on the specified second-order constructs.
Subsequently, we confirmed the environmental capabilities for the CE (ECA) as an HCM

Table IV.
Validity and
reliability for
constructs

Construct/Items Outer loadings AVE CR

EMS 0.491 0.762
EMS1 0.666
EMS2 0.671
EMS3 0.737
EMS4 0.703

EA 0.511 0.755
EA1 0.742
EA2 0.801
EA3 0.637

CSR 0.604 0.859
CSR1 0.688
CSR2 0.830
CSR3 0.843
CSR4 0.740

CW 0.701 0.822
CW1 0.926
CW2 0.737

DR 0.576 0.731
DR1 0.769
DR2 0.749

CSE 0.607 0.820
CSE1 0.881
CSE2 0.799
CSE3 0.638

SR 0.572 0.798
SR1 0.739
SR2 0.857
SR3 0.660

ST 0.679 0.809
ST1 0.826
ST2 0.822

FP 0.573 0.801
FP1 0.769
FP2 0.765
FP3 0.737

S 0.676 0.858
S1 0.874
S2 0.960
S3 0.625
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Table V.
Discriminant validity

Construct CSR EA EMS CW DR CSE SR ST FP S

CSR 0.777 0.661 0.471 0.222 0.21 0.199 0.223 0.68 0.314 0.273
EA 0.405*** 0.714 0.563 0.193 0.357 0.294 0.351 0.542 0.556 0.798
EMS 0.325*** 0.31*** 0.706 0.173 0.152 0.199 0.292 0.391 0.398 0.672
CW 0.156 ns 0.014 ns 0.021 ns 0.837 0.247 0.179 0.277 0.26 0.231 0.123
DR 0.134 ns 0.138 ns 0.117 ns 0.164 ns 0.759 0.761 0.797 0.374 0.225 0.416
CSE 0.098 ns 0.003 ns 0.031 ns 0.021 ns 0.381*** 0.779 0.271 0.19 0.13 0.141
SR 0.140 ns 0.135 ns 0.076 ns 0.203 ns 0.599** 0.285 ns 0.756 0.284 0.277 0.408
ST 0.435*** 0.254** 0.215** 0.153 ns 0.206 ns 0.06 ns 0.138 ns 0.824 0.359 0.474
FP 0.223** 0.363*** 0.243*** 0.046 ns 0.081 ns 0.017 ns 0.196 ns 0.224** 0.757 0.458
S 0.203*** 0.507*** 0.452*** �0.079 ns 0.219** �0.092 ns 0.301** 0.292 ns 0.336** 0.822

Notes: Values below the diagonal are correlations between factors (***p < 0.01; **p < 0.05; ns = not
significant). Values above the diagonal: ratio HTMT 0.85 criterion; values in italics are the square root of
the AVE of each construct

Table VI.
Cross loadings

Construct EMS EA CSR CW DR CSE SR ST FP S

EMS1 0.666 0.198 0.137 0.064 0.093 0.007 �0.092 0.097 0.049 0.121
EMS2 0.671 0.164 0.249 0.002 0.103 0.049 0.129 0.185 0.161 0.241
EMS3 0.737 0.262 0.218 0.069 0.019 �0.063 0.004 0.114 0.135 0.395
EMS4 0.703 0.205 0.251 �0.067 0.107 �0.063 0.133 0.173 0.242 0.398
EA1 0.266 0.742 0.238 �0.034 0.254 0.117 0.15 0.258 0.169 0.387
EA2 0.293 0.801 0.302 �0.014 0.056 �0.149 0.088 0.244 0.362 0.362
EA3 0.079 0.637 0.340 0.023 �0.028 0.069 0.047 0.011 0.103 0.165
CSR1 0.288 0.322 0.687 0.073 0.017 �0.011 0.045 0.415 0.146 0.097
CSR2 0.283 0.278 0.830 0.126 0.21 0.132 0.200 0.350 0.117 0.158
CSR3 0.314 0.338 0.843 0.173 0.096 0.108 0.187 0.323 0.099 0.177
CSR4 0.104 0.326 0.740 0.103 0.083 0.062 �0.027 0.263 0.079 0.200
CW1 0.047 0.009 0.146 0.926 0.147 0.073 0.214 0.161 �0.031 �0.065
CW2 �0.034 0.05 0.110 0.737 0.129 �0.081 0.103 0.08 0.051 �0.071
DR1 0.154 0.177 0.132 0.099 0.769 0.044 0.66 0.216 0.137 0.345
DR2 0.022 0.03 0.071 0.151 0.749 0.544 0.243 0.094 0.069 �0.023
CSE1 �0.100 0.018 �0.015 0.094 0.393 0.881 0.242 0.043 0.079 �0.123
CSE2 0.004 0.014 �0.014 �0.077 0.210 0.799 0.115 �0.029 �0.046 �0.067
CSE3 0.048 0.043 0.271 0.000 0.254 0.638 0.294 0.118 �0.056 �0.005
SR1 �0.049 0.064 �0.003 0.189 0.214 0.399 0.739 �0.022 0.024 0.224
SR2 0.063 0.184 0.181 0.171 0.365 0.208 0.857 0.113 0.126 0.144
SR3 0.154 0.177 0.132 0.099 0.769 0.044 0.660 0.216 0.137 0.364
ST1 0.157 0.184 0.389 0.071 0.185 0.096 0.120 0.826 0.052 0.293
ST2 0.197 0.235 0.327 0.182 0.155 0.002 0.107 0.822 0.091 0.187
FP1 0.231 0.310 0.144 �0.001 0.106 0.007 0.151 0.087 0.769 0.145
FP2 0.034 0.117 0.177 �0.089 0.088 0.026 0.135 0.124 0.765 0.393
FP3 0.220 0.325 0.185 �0.038 0.005 �0.052 0.152 0.270 0.737 0.141
S1 0.361 0.392 0.163 �0.058 0.255 �0.086 0.248 0.198 0.088 0.874
S2 0.309 0.360 0.175 �0.076 0.246 �0.092 0.300 0.246 0.222 0.960
S3 0.330 0.381 0.158 �0.058 0.019 �0.045 0.178 0.270 0.332 0.625

Note: Values in italics are the standardized outer loadings on the constructs
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with a second-order factor represented by three first-order factors: EMS for the CE (EMS),
environmental capabilities and accounting (EA) and CSR and accountability (CSR).
Similarly, the second-order factor of CS is represented by four first-order factors: waste
recovery (CW), dematerialization and recycled materials (DR), circular eco-design (CSE) and
resource saving and efficiency (SR).

Moreover, we assessed the formative measurement model for collinearity between
indicators using variance inflation factor (VIF) values. The tolerance represents the amount
of variance of the formative indicator not explained by the other indicators in the same
factor. In our analysis, all VIF values are lower than 3.3 (Rohdin et al., 2007).

4.2 Assessment of structural model
Having tested the dimensional structural of the variables, PLS-SEM was used to test
whether there were cause–effect relationships between environmental capabilities for the CE
and CS achieved by firms, along with the mediating effect of stakeholders and financial
performance. This model was formulated to answer the research questions (RQ1, RQ2, RQ3
andRQ4).

Bootstrapping (5,000 resamples) was used to assess the significance of the path
coefficients (Hair et al., 2011). Table VIII shows that the construct called “environmental
capabilities for the CE” is positively related to the level of CS (the path coefficient is positive
and significant at 0.05 level of significance). Likewise, there is a positive relationship
between environmental capabilities for the CE and financial performance (p < 0.01). These
results offer empirical support for the positive relationships between CS and the variables
EMS, environmental accounting practices and other management capabilities to answer
research questions RQ1, RQ2 and RQ3. Figure 1 shows the model results of the overall
relation, namely, R2 in the dependent variables and path coefficients.

Moreover, the results verified the mediating effect of environmental capabilities on the
stakeholders–CS link by confirming that all criteria discussed by Baron and Kenny (1986)
are met. We tested the mediating relationships by the following:

� establishing the positive relationship between ST and CS;
� establishing the positive relationship between ST and ECA;
� establishing the positive relationship between ECA and CS; and
� establishing that the positive relationship between ST and CS becomes weaker or

insignificant once ECA (environmental capabilities for the CE) is included in the
model as a mediation variable.

Table VII.
Higher-order
constructs

Second-order constructs First-order constructs VIF Weight t-value

ECA EMS 1.175 0.365 6.144***
EA 1.265 0.338 8.002***
CSR 1.444 0.603 9.269***

CS CW 1.057 0.158 2.039 **
DR 1.384 0.357 8.552***
CSE 1.284 0.380 3.417***
SR 1.179 0.485 6.340***

Notes: ***p< 0.01; **p< 0.05
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The results of these tests, presented in Table VIII, support these four conditions. First, the
independent variable ST has a significant effect on the CS variable (0.189, p < 0.05) in a
model that excludes environmental capabilities for the CE (ECA); second, the variable ST
has a significant positive effect on the ECA variable (0.43, p < 0.01); third, the variable ECA
has a significant positive effect on the CS variable (0.17, p < 0.05); and fourth, the
relationship between ST and CS becomes statistically insignificant (at 0.5 level of
signification) once the ECA variable is included in the model as a mediation variable (0.14,

Figure 1.
Structural model

results

Table VIII.
Results of structural

model

Percentile bootstrap
95% confidence level

Relations Path coefficients t-value Lower Upper

Direct effects
ECA => CS 0.207 2.473** 0.032 0.364
ECA => FP 0.353 3.054*** 0.106 0.551
ST => ECA 0.324 3.679*** 0.150 0.494
S => ECA 0.370 4.690*** 0.209 0.515
MI => CS 0.111 1.134 ns �0.089 0.315
TI => CS 0.404 3.573*** 0.162 0.608

Indirect effects
ST => ECA => CS 0.067 1.999** 0.013 0.149
ST => ECA => FP 0.115 2.341** 0.037 0.234
S => ECA => CS 0.077 1.997** 0.010 0.164
S => ECA => FP 0.131 2.125** 0.027 0.264
Variances explained R2 R2 ECA = 0.312, R2 CS = 0.151, R2 FP = 0.125
Stone–Geisser’s Q2 Q2 ECA = 0.302, Q2CS = 0.112, Q2 FP = 0.083

Notes: ***p< 0.01; **p< 0.05; ns = not significant
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p = 0.235). We also conducted three tests to examine the mediating effect: the Sobel test, the
Aroian test and the Goodman test.

The results of these tests offer empirical support for the mediation relation (Sobel test
statistic: 2.73, p = 0.038; Aroian test statistic: 2.038, p = 0.041; Goodman test statistic: 2.11,
p = 0.034). Once the conditions recommended by Baron and Kenny (1986) have been met,
examining indirect effects is more effective in testing for mediation (Preacher and Hayes,
2004). As shown in Table VIII, the path coefficient that measures the indirect effect of
stakeholders on CS through environmental capabilities for the CE is positive and significant
(0.067, p < 0.05), as the direct effect was not significant; the findings reveal that
environmental capabilities for the CEmediate the influence of stakeholders on CS.
These results provide empirical support for the positive relationship between stakeholder
pressure and CS and thus offering an answer to RQ4.

The rest of positive and significant path coefficients indicates that the firm size (0.370,
p < 0.001) and industry sector (0.404, p < 0.001) are related with the environmental
capabilities for the CE and the CS, respectively. Then, in line with previous studies, both
firm size and industry sector are relevant characteristic of firms in the transition from a
linear model to a circular one because it is a factor that facilitates eco-innovative processes.

4.3 Discussion
In this paper, we have addressed the different aspects of the environmental capabilities of
firms that might influence the extent to which the CE-related practices are introduced in
businesses, which in this study is briefly defined as CS. Based on the literature reviewed in
this paper, we propose a construct to measure dynamic capabilities for the CE that
integrates different competences of firms that have not been discussed before in the same
framework of analysis, in response to Katz Gerro and L�opez Sintas (2019), who point out the
necessity of qualitative research to study dynamic capabilities through firms.

To this end, we take the dynamic capabilities theoretical approach, which has to date been
scarcely been used for the CE. The dynamic capabilities analysis has been adopted by an
increasing number of studies on eco-innovation (Gabler et al., 2015; Kiefer et al., 2018; Portillo-
Tarragona et al., 2018) and in environmental strategy (Daddi et al., 2018; Garcés-Ayerbe and
Cañ�on-de-Francia, 2017), but only a few authors have focused their CE-related analysis on this
theoretical framework (Katz Gerro and L�opez Sintas, 2019) probably because of the difficulty of
obtaining specific information about the circular practices carried out by businesses. In this
study, we measured some of the competencies that are applied to CE-related practices by firms
of different sectors and sizes. Thus, the approach taken by Katz Gerro and L�opez Sintas (2019),
which is applied only to Small and Medium Enterprises (SMEs), was extended because our
sample also included larger companies and different environmental capabilities.

As a general remark, the importance of dynamic capabilities indicated by other authors
(Eisenhardt and Martin, 2000; Gabler et al., 2015; Teece et al., 1997) was also corroborated in
this study, as was the relevance of managerial proactivity for eco-innovation projects
(Chang, 2013; Del Río et al., 2016) and the relevance of the ability to implement advanced
environmental management systems (Demirel and Kesidou, 2011; Horbach, 2008; Wagner,
2007).

In detail, the obtained results suggest positive relationships between the CS of businesses
and their environmental capabilities for the CE, which, in this study, are measured through
different variables focused on the EMSs adopted by firms, their environmental accounting
practices and their levels of CSR and accountability. To the best of our knowledge, no
similar studies exist that could allow us to discuss the obtained results. However, some of
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the studies carried out to date and mentioned in the background allow us to partially
address the discussion of the results for each research question.

Based on the dynamic capabilities theoretical arguments, in the context of RQ1, our
study analyzed formal EMSs to demonstrate their positive impact on the level of a CE
achieved by firms. This positive relationship confirms that EMSs are standardized
processes that contribute to the introduction of a CE, just like they do in the case of eco-
innovation (Amores-Salvad�o et al., 2015). These results reinforce those of previous studies
that demonstrate the positive influence of EMSs as specific environmental capabilities for
eco-innovation – in line with Amores-Salvad�o et al. (2015) – but they also open a new line of
inquiry for the literature on the CE. Although this result may seem intuitive, our analysis
contributes to the specific knowledge about the impact of EMSs on the CE in businesses
because this has not, to date, been empirically investigated. In addition, we are able to offer
new insights into arguments that consider EMSs could also restrict firms by making them
focus on exploiting present production systems rather than exploring new systems based on
radical innovations (Könnölä and Unruh, 2007).

In the context of accounting and other managerial environmental competences applied
by firms to introduce the CE, the approach to the study of EMA under the theoretical
framework of dynamic capabilities is quite original. This approach constitutes this study’s
innovation, because RQ2 allows us to explore the positive relationship between the CS of
businesses and different variables designed to measure those endogenous EMA methods
that firms apply to carry out CE-related activities. In this study, the EMA is measured
through an enhanced construct. In previous studies, EMA has been associated with waste
and recycling management (Qian et al., 2011); physical flows of energy, water and materials
(including wastes); monetary information on environment-related costs, earnings and
savings; and also indirect environmental information in overheads.

To date, little research has examined how to manage waste and material recycling
through the EMA, but it can be expected that CE-related activities’ introduction in
businesses will involve changes in their environmental information systems and entail
specific modification of the mechanisms of eco-control and sustainability control as defined
by Qian et al. (2018). Thus, our study reinforces the idea that the use of EMA tools can be
associated with CEmanagement in businesses and the disclosure quality, expanding carbon
emissions management studies (Qian et al., 2018).

The EMA-related capabilities measured in this paper include the availability of human
resources for environmental management activities, which is also positively related to the
CS of firms, confirming the result obtained for eco-innovation (Scarpellini et al., 2017). This
result is also partially connected with pro-environmental managers’ personal values, which
were analyzed by Luque-Vílchez et al. (2019) to ensure the quality of environmental
disclosure. From another perspective, the attitude of management toward the environment
and CSR has been considered of interest (Cameron, 2011; Cheng et al., 2013; Groves and
LaRocca, 2011; Pless and Maak, 2011; Del Río et al., 2016), because it allows an organization
to align itself with changes in its natural and business environments and to combine
external information with the organization’s internal knowledge (DeMarchi, 2012).

In this line of inquiry, the level of CSR and the reporting of environmental information
and its quality are also identified in this study as relevant factors in the introduction of the
CE in the micro-field (RQ3). In particular, these achievements represent a contribution to the
CE research community and support and enhance the conclusions reached by Stewart and
Niero (2018). It should be noted that the level of accountability of the surveyed forms is
higher when their CS increases, in line with the results obtained for eco-innovation (Marco
et al., 2019) and other green sectors (Marco-Fondevila et al., 2018).
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The results achieved here also make a novel contribution to our understanding of the
relationship between the CE and stakeholder pressure, which has a mediating effect on the
CS of firms, adding new insights to recent studies on this topic at the micro-level.
Stakeholder pressure has been demonstrated, through case studies, to positively affect the
adoption of the CE by firms (Witjes and Lozano, 2016), but this effect is mediated when a
more general analysis of the CS of firms is performed in a larger sample of businesses that
has not necessarily adopted the circular business model (RQ4). In line with Zubeltzu-Jaka
et al. (2018), CSR elements are necessary and fundamental to the establishment of a business
model that satisfies the needs of the highest possible number of stakeholders (including
shareholders), with the objective of increasing, in the long term, the value of the company for
those same stakeholders. This statement can also be considered as summarizing the results
obtained in our study regarding the relationship between the CS and the stakeholders.

Finally, regarding the relationship between the different CE-related activities, we cannot
demonstrate that there is interdependence between specific activities and certain
capabilities, but we can point out that the CS is related to the capabilities studied, partially
confirming arguments about the interrelations indicated by others authors (Katz Gerro and
L�opez Sintas, 2019).

5. Conclusions
In this paper, a quantitative study of the specific endogenous capabilities that businesses
apply when introducing the CE is conducted within the framework of the dynamic
capabilities perspective. Our main purpose is to enhance previous research on the CE at the
micro-level by exploring whether the adoption of different CE-related practices is reinforced
through four specific capabilities of businesses: the adoption of EMS, their environmental
accounting practices and the human resources involved in environmental management, the
CSR and the level of accountability or the stakeholder pressure on the firms. The applied
research approach is not innovative in itself, but the measurement of the CE-related
activities and different competences of firms using the same framework of analysis
constitutes a contribution of this study. In addition, the dynamic capabilities theoretical
approach has rarely been adopted in the academic CE literature to date.

A central finding of this study is that CE-related activities introduced by businesses are
influenced by the analyzed capabilities that also improve the environmental and financial
performance of firms in a CE framework. In addition, we show the mediating role of
stakeholders in introducing the CE in businesses, which is a little explored line of inquiry, as
this relationship has not been widely analyzed for the CE.

The measurement of the level of CE of an organization is a topic of interest at present
because the specific indicators that can be applied to firms are still under development. Our
study defines the CS of businesses through measuring activities and investments that are
being developed by firms at present and that are considered as relevant in terms of the CE.
This allows for partially implementing a circular business model, and the measurement of
the CE-related activities can be applied to a large number of firms, regardless of their size or
the industry in which they operate. The new insights proposed in this study facilitate the
measurement of the introduction of the CE and make inferences regarding a research area
that has been, thus far, little explored.

In addition, the obtained results can help overcome the limitations of conventional
accounting approaches and incorporates a much broader scale of environmental information
that can be applied to CE practices. In this regard, this study contributes to bridging the gap
between academic research focused on environmental accounting and that investigating the
introduction of the CE in businesses.
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For business scholars, we provide empirical support to show that the adoption of the CE-
related activities by firms behaves similarly to the progressive introduction of eco-innovation.
Following the research approach initiated by other authors in the micro-field, we offer new
insights that can help future business researchers study the endogenous resources and
capabilities of firms for the deployment of the CE. One challenge facing academics is to bring
the discussion around the CE into conversation with research into sustainability accounting to
develop a still-incipient debate, in which we have intervened through this study. New
investigations are needed, however, in particular on the financial performance of firms who
introduce the CE in their business strategy framework.

We offer insights to practitioners who wish to understand how to manage the specific
competences that integrate the capabilities applied to the CE. The environmental
management activities and the availability of specialized human resources have been shown
to be relevant for the implementation of a circular business model. Thus, the results
obtained can be applied to decision-making processes regarding investments in eco-
innovation, eco-design and the improvement of the CS of firms that will need specific
capabilities of businesses. Practitioners gain insights for integrating capabilities related to
CE (indicators, what to report, what capabilities and measurement techniques). Managers
should seek efforts to strategically bundle EMA and accountability practices in their CE-
related activities. Findings, therefore, highlight the need for firms to prioritize the
sustainability accounting implementation that lead to higher levels of CS. In summary, this
methodological approach provides metrics that allow firms, included SMEs, to measure and
report on CE-related activities, and these metrics can be partially applied depending on
those practices that have been introduced in each firm.

For policymakers, a better understanding of the introduction of the CE in businesses will
contribute to the design of policies that can enhance the CE’s deployment in a territory, for
example, by providing tools and measures to help companies close material loops, control
their efficiency and invest in new technologies to adopt new, CE-related activities. The
proposed methodologies could be used to promote the CE in other geographic areas and to
influence the setting up of regional priorities depending on the CE-related practices adopted
by the firms located in the territory.

The main limitations of this study are related to the measurement of the degree of
circularity, which accounts for only some of the activities carried out by businesses, and the
characteristics of the sample. The use of a higher number of firms in different regional
contexts could provide an additional perspective on the issues considered in this study.
Another limitation of this study is the scarce amplitude of the variable construct applied to
the measurement of the EMA and the other CE-related activities.

Furthermore, it is important to also investigate trends over a longer period, to obtain
longitudinal data relating to the current development of specific dynamic capabilities
applied to the CE by businesses. Despite the fact that the discriminant validity criterion was
met, the authors recognize that the objective minimum value of the cross loads was not
achieved for three variables, which is a limitation to analyzing in depth the information
provided by the respondents about the resources/products managed for the
dematerialization and the use of recycled materials.

Future research should try to overcome these limitations and reach a better
understanding of the dynamic capabilities specifically needed for the adoption of the CE,
which requires changes in the business model and in the EMA because of the monitoring and
measurement of flows of raw materials and resources, especially as the progressive
introduction of increasingly far-reaching collaborative models is expected.
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Notes

1. Further information about the project and the selected firms at: https://socioene.unizar.es/
proyectos/recoinno/empresas.html (assessed on July 2019).

2. See www.prtr-es.es/documentos/documentos-mejores-tecnicas-disponibles (accessed June 2016).

3. Balance Sheet Analysis System (SABI) [online database]. 2016. Madrid.
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