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The Circular Economy (CE) model has recently gained a lot of attention as an effective way to cope with
the urgent issues related to Climate Change and sustainability. The European Union (EU) has launched a
series of reports, plans and activities known as the Circular Economy package which main goal is to
expand the CE model throughout Europe, with large companies leading the initiative. This paper aims at
assessing their engagement with the CE model, and if their actual understanding, practice and reporting
of CE corresponds to the standards and principles promoted by the EU CE Action Plan. The research does
also analyse if large companies’ reporting in terms of CE can be assimilated to their environmental
sustainability reporting or if they consider it a different topic, with different drivers. The reports of the
largest companies in Spain (IBEX35) were studied in full detail as well as their environmental scores
(ESG) from DataStream database, and activity sector. Results show interesting implications highlighting
how companies’ perception over CE, as reported, differs from the EU CE Action Plan approach and from
the environmental sustainability framework, especially when taking into account the type of activity.

© 2020 Elsevier Ltd. All rights reserved.
1. Introduction

As stated by the European Commission, since the industrial
revolution, our economies have developed a “take-make-consume
and dispose” pattern of growth, a linear model based on the
assumption that resources are abundant, available, easy to source
and cheap to dispose of. However, the resource scarcity, depletion
of non-renewable resources and environmental impact drive to an
alternative economic model based on waste and resources cycling.
Moving towards a more Circular Economy (CE) is essential to reach
sustainable growth and requires changes in companies, markets,
consumer behaviour and policies. The concern about the transition
to a CE model is reflected in a growing interest of companies (Elia
et al., 2017; Linder and Williander, 2017; Urbinati et al., 2017) and
in the national and regional policies developed, for example, by
China, Japan or the European Commission (EC) (Jones and Comfort,
2017; Mathews and Tan, 2011).

The academic research on CE is also increasing. The study by
Ghisellini et al. (2016) provides an extensive and interesting
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literature review and classifies the reviewed searches according to
the different subjects and perspectives: origins, basic principles,
advantages and disadvantages, modelling and implementation (at
micro, meso and macro level). Most empirical studies address CE in
relation to specific topics, stakeholders (Pomponi and Moncaster,
2016), or industry segments (Lieder and Rashid, 2016). However,
the common engagement of the private sector as a whole, regard-
less of every company or activity specific need, is still unknown, as
well as if the consequent transition to a circular business model
makes part of the private sector agenda or not. Geissdoerfer et al.
(2017) did also review recent research on CE and focused on the
similarities, differences and relationship between two important
concepts, circular economy and sustainability. They found that
most authors focus on the environmental performance improve-
ments of the CE rather than taking a holistic view on all three di-
mensions of sustainability, and conceptually simplify the CE to
resource input, waste and emission output. Other issues, like land
use or biodiversity loss, are only implicitly addressed by some au-
thors. The coverage of social wellbeing by most CE authors is also
narrow. If social aspects are mentioned, the reference is mostly to
job creation. For example, European Commision (2015) presents
circular economic systems as beneficial for different sustainability
dimensions like resource productivity, job creation and GDP
growth.
allao-Gast�on et al., Are circular economy policies actually reaching
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From the private sector perspective, both, environmental sus-
tainability and CE commitments, policies and activities undergone
by the companies, are transmitted to their stakeholders through
reporting, mostly through CSR or sustainability reports. Neverthe-
less, to date, research on the incorporation of the main aspects of
the CE into corporate information transmitted to the different
economic and social agents, and its relationship with the envi-
ronmental information reported, is very scarce (Lieder and Rashid,
2016). While most of the papers addressing the private sector up-
take of CE focus on significant sectors or activities, the actual
engagement of large companies with the concept of CE, regardless
of every company specific approach, is still understudied.

Continuing the work of Stewart and Niero (2018), the present
study aims to know how the CE model is understood and reported
by companies and to what extent it is treated as a different topic
than environmental sustainability. With a sample of Spanish
companies, specifically those listed in IBEX35 at December 2018,
which represent a heterogeneous group of the largest companies in
the country, we include a focus on different industries in order to
compare the presence and effects of the CE depending on the sector
to which the company belongs. The Spanish largest companies, as
well as all other European Union large companies, are expected to
take the lead of the Circular Economy Action Plan launched by the
EU in 20151, promoting policies and specific actions to adopt the CE
model within the corporate strategy. The weight of the Spanish
economy within the EU (fourth in the Euro area), with 9.1% of the
EU28 total population, together with the political impulse given to
the CE by the Government, place Spain in a good position to aspire
becoming an international benchmark in the implementation of
the CE. As in other European countries, the Spanish Circular
Economy Strategy for 2030 has been drawn up, laying the foun-
dations for promoting a newproduction and consumptionmodel in
which the value of products, materials and resources are main-
tained in the economy for as long as possible, while waste gener-
ation is minimized and/or used to the greatest extent possible.
Likewise, it is important to point out that Spain has been the first
country in the EU28 establishing specific objectives for preparing
re-use, both in the regulations on electrical and electronic equip-
ment waste, and in vehicles at the end of their useful life, including
municipal waste (MINEICO, 2018). On the other hand, the particu-
larities of the business sector in Spain: relatively small size of
companies, corporate governance composition with less indepen-
dent participation than in other countries; and/or the ownership
structure, in many cases family based, makes it interesting to
investigate how companies in this country are incorporating the
concept of CE. Aware that CEmust be initiated and led by the largest
companies (European Commision, 2015), we focus on Spanish
companies listed on the IBEX35, trusting the traction effect of these
companies over the whole business sector.

Since corporate sustainability report is the main vehicle for
communication through which companies do transmit to stake-
holders their core ideas and progress on CE and environmental
sustainability, we selected the 2017 reports, being the first one in
which the CE Action Plan may have had a visible impact, after two
years of its launching. The 2017 sustainability, CSR and/or annual
reports of every one of the sample companies were therefore
analysed in full detail.

We reviewed the specific references to CE together with the
1 The European Commission has proposed to ensure the maximum impact of the
CE concept and has set up an enabling policy framework. In 2015, the Communi-
cation entitled “Closing the loop: an EU action plan for the Circular Economy” (COM
(2015) 614 final) proposes different actions regarding production, consumption and
waste that constitute the framework for member countries.
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actions reported and the alignment with the actions proposed by
European Commision (2015) regarding production, consumption
and waste. These actions constitute the framework for member
countries in the European Union (EU), in which the companies in
the sample are working.

The paper contributes to the research on the uptake of CE by
large companies by reviewing the actual incorporation of the
concept to the external corporate information and its relationship
with environmental sustainability. Our findings should not be un-
derstood as the extent to which companies have adopted CE, which
is extremely hard to measure and assess, given its voluntary char-
acter and its close relationship to the specific activity of the com-
pany. Although a company may seek to please its stakeholders by
pretending to be circular through the information provided
without actually improving its performance, we believe that a
company that provides more information on CE is more prone to be
circular than a company which does not so.

The rest of the paper is organized as follows. In the next section,
we provide the background and the research questions derived
from it. The sample andmethods are explained in section three. The
results are presented in section 4, and, finally, we highlight our
main conclusions.

2. Background

CE is an economic model that involves the incorporation of
several principles in business operations that can promote better
use of materials, resources and products. In accordance to the Ellen
MacArthur Foundation (2013) and the European Commision (2015),
it can be defined as an economic model that is restorative and
regenerative by intention and design, looking for products, com-
ponents, materials and resources to maintain its usefulness and
maximum values at all times and as long as possible, minimizing
the generation of waste. The CE is based on several basic principles
initially called the 3 R (reduce, re-use, recycle), that have been
expanded to others such as recover, remanufacture, repair, rethink,
etc. (Kirchherr et al., 2017; Potting et al., 2017). A description of the
changes proposed in confrontation to the current linear model
could be: “CE aims to design out waste, replaces end-of-life concept
with restoration, uses renewable energy, eliminates the use of toxic
chemicals, etc., and aims for the elimination of waste through the
top design of materials, products, systems” (Ellen MacArthur
Foundation, 2013). In this sense the European Commision (2015),
which has assumed the promotion of CE as a key axe, puts the focus
of actions in various aspects of economic systems where the ac-
tivities of CE should play a fundamental role about materials and
resources, products, consumption, etc. The companies’ adoption of
CE has been seen as a change of paradigm, requiring specific skills
and capabilities (De los Rios and Charnley, 2017). The latter may be
studied after the framework and dimensions in which we focus the
CE new business model (Urbinati et al., 2017), the intensity of
‘loops’ (Geissdoerfer et al., 2018), or the main archetypes of CE
business models (Rosa et al., 2019), among other possibilities.
Nevertheless, the conceptualization and actual framing of CE is still
a matter of debate, as shown by Prieto-Sandoval et al. (2018).

The European Commision (2015) in its action plan for the cir-
cular economy named “Closing the loop”, states that this plan must
contribute to reach the United Nations Sustainable Development
Goals, in particular the 12th goal: Sustainable consumption and
production. For this purpose, it proposes several basic lines of
preferential action, based on the point of viewof the entire life cycle
of the products, such as the product design and production process
phases that have a relevant impact in resources use and waste
generation. The EU Action Plan has also a focus in improving in-
formation for consumers about durability, reparability, re-use,
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environmental footprint, and other preferred areas of action due to
their environmental impact such as waste management, secondary
raw materials and water re-use. Furthermore, areas like plastics,
food waste, critical raw materials, construction and demolition,
biomass and bio-based products, and innovation are treated as
priority targets (European Commision, 2015). Most of these areas
have been traditionally considered as environmental sustainability
goals, or even sustainable development goals, thus contributing to
the confusion about the boundaries and overlapping of each
concept, bringing in ‘paradoxical tensions’ (Daddi et al., 2019) and
simultaneous competing sustainable goals (Hahn et al., 2017).

2.1. CE and sustainability relationship

Sustainability is the expression of the business activity impact
on the triple bottom line, the commitment with or the capacity to
achieve sustainable development (AECA, 2003). According to
Gallopin (1994), the concept of sustainable development implies an
idea of change and actions to achieve a purpose, while sustain-
ability is more frequently associated with the maintenance of a
system or a particular situation that is considered desirable. It could
be said that, through sustainable development, the system sus-
tainability is pursued.

Different studies have studied the relationship between CE and
sustainability to determine their differences and similarities
(Geissdoerfer et al., 2017; Kirchherr et al., 2017; Ghisellini et al.,
2016; Sauv�e et al., 2016; Stewart and Niero, 2018), in light with
the recent interest shown by policymakers, practitioners and
scholars. Furthermore, the institutional approach to CE, for which
the EU Action Plan can be considered a representative case, has
been challenged as being too much oriented towards technology
and production, leaving aside relevant factors such as socio-
political and consumption patterns (Schulz et al., 2019). While
Geissdoerfer et al. (2017) and Stewart and Niero (2018) conclude
that sustainability and CE are not substitute nor equivalent con-
cepts, Sauv�e et al. (2016) believe that CE is a model of production
and consumption that helps achieve sustainable development.
Consequently, it may be considered an economic model that is part
of the environmental perspective of sustainability, where the ac-
tivities of CE may be actions that will help achieve greater
sustainability.

Some authors discuss if CE is a new paradigm of sustainability
(Geissdoerfer et al., 2017), while others regard it as an economic
model that contributes to achieving sustainability (EllenMacArthur
Foundation, 2013; Ghisellini et al., 2016). In this sense, Geissdoerfer
et al. (2017) consider different relationships between the concepts
of sustainability and CE: conditional, beneficial or trade off rela-
tionship. Conditional relation means that CE is one of the condi-
tions for a sustainable system; beneficial relation means that CE
helps achieve sustainability, but is not a condition to do so, and
trade off relation indicates the CE could benefit some aspects of
sustainability and harm others. These authors discuss the main
differences and similarities between the various proposals, while
Stewart and Niero (2018) use this classification to study the rela-
tionship between CE and sustainability in CSR reports.

The results of the analyses indicate that, in general, companies
do not show a clear relationship between CE and sustainability, and
that CE “seems to be considered as a purpose to be pursued per se
in many reports” (Stewart and Niero, 2018, p 1010). Consequently,
as of now, it is not clear if CE could be considered as an economic
model that is part of the environmental perspective of sustain-
ability, and whose activities promote the achievement of sustain-
able development through a change in the management model.
Regarding the empirical research about the uptake by private
companies of those two concepts, and their transmission to their
3

stakeholders through reporting, the environmental and sustain-
ability information and accounting have beenwidely studied in the
literature of recent decades (Deegan, 2002; Larrinaga et al., 2002;
Llena et al., 2007, 2015; Marco-Fondevila et al., 2018). Multiple
works analyse the activities linked to the concept of sustainability
and the transparency and reporting associated with it, both from a
qualitative and a financial perspective (Bebbington et al., 2014;
Deegan, 2002). On the other side, several works have analysed the
implementation of the principles and activities of CE in companies
and organizations (Bocken et al., 2017a,b; Ghisellini et al., 2018;
Katz-Gerro and L�opez-Sintas, 2019; Stewart and Niero, 2018), as
well as the relationship between the different ways of practicing CE
and management control in companies (Svensson and Funck,
2019).

One of the most important compilations of CE research is that of
Ghisellini et al. (2016), which consists of a review investigating
different types of CE activities, classifying them according to the
principles of the CE: Design, Reduction, Re-use, Recycle, and
Reclassification of materials into Renewable Energy. Stewart and
Niero (2018) explore the Corporate Sustainability reports of 46
companies in the Fast-Moving Consumer Goods industry,
concluding that the analysed companies in that precise sector, link
CE with primarily environmental and economic aspects, ignoring
the social dimension. The main environmental aspects are resource
scarcity, climate change and environmental pressures. In addition,
most of the activities reported are based on products and their
packaging, focusing on end-of-life management and sourcing
strategies, as well as on circular product design and business model
strategies. In addition, Bocken et al. (2017a,b) carried out a case
study in a large international clothing retailer. Although they
observed the intent of developing sustainable practices related to
circularity, these were still emerging and repetitive, and circular
business models coexisted with non-circular models. Aranda-Us�on
et al. (2019) analyse the availability of funds, the quality of the
firm’s own financial resources and the public subsidies as drivers to
the implementation of CE activities in 87 Spanish companies of
various sectors, while Portillo-Tarragona et al. (2017) and Moneva
et al. (2018), analyse the progressive implementation of CE princi-
ples in companies, depending on the activities performed.

From a more theoretical perspective, Katz-Gerro and L�opez-
Sintas (2019) carried out a mapping of CE activities based on the
Eurobarometer 2016 survey to the group of SMEs of EU 28 coun-
tries. These authors classify the SMEs behaviour in seven patterns
according to the CE activities and the companies’ characteristics.
They conclude that there is interdependence between the CE ac-
tivities, from highest to lowest probability of implementation:
waste minimization, replanning use energy, redesigning products
and services, renewable energy and replanning water usage. While
Prieto-Sandoval et al. (2019) identify the strategies and resources
needed to apply CE in SMEs, Urbinati et al. (2017) developed a new
taxonomy of CE business models among a group of 86 companies
from various sectors having implemented the CE principles to a
different extent. This taxonomy defines four models for the adop-
tion of the CE postulates, which allows classifying companies from
Full Circular, Upstream and Downstream Circular, to linear model.

Despite the growing number of investigations about CE, the
empirical research addressing the actual linkage between CE and
environmental sustainability in companies from various sectors, is
still rather scarce, according to the existing compilations and
classifications of CE studies and their relationship with sustain-
ability (Elia et al., 2017; Geissdoerfer et al., 2017; Ghisellini et al.,
2016; Urbinati et al., 2017).
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2.2. Theoretical approach

Researchers have used different theories to explain social and
sustainability behaviour of companies. Various exogenous variables
(stakeholders, social and economic context, etc.) and endogenous
factors (own resources, employees, etc.) may influence the com-
panies’ behaviour, suggesting different theories (Portillo-Tarragona
et al., 2018). The exogenous variables would relate to the stake-
holders’ theory, the institutional theory (Scott, 2014) or even to the
legitimacy theory (Deegan, 2017; Gray et al., 2018; Schaltegger and
Burritt, 2017). The Resource Based View (RBV), on the contrary,
would focus on endogenous elements of the company, as resources
and capabilities (Barney, 2001b; Barney and Arikan, 2008; Bromiley
and Rau, 2016; Lockett and Thompson, 2001; Wernerfelt, 1984).
The theories based on exogenous variables highlight the social
component of companies, which are accountable for their actions.
In this context, the institutional theory would explain the com-
panies’ behaviour after their disclosure standards about their ac-
tivities in the field. This theory would justify the companies’
behaviour through the existence of different forces (mechanisms)
leading to specific actions (Campbell, 2007; DiMaggio and Powell,
1983; Scott, 1995, 2014). While DiMaggio and Powell (1983) call
themmechanisms of institutional isomorphism, Scott (1995; 2014),
Higgins and Larrinaga-Gonz�alez (2014) and Acerete et al. (2019)
classify them in coercive, normative and mimetic-cultural
mechanisms.

The coercive and normative pressure comes from mandatory
elements (regulations) establishing norms in the company envi-
ronment (sector, association, etc.). The public and private regula-
tion, as the EU Action Plan for CE, can be considered drivers for
companies’ behavior (Acerete et al., 2011, 2019). The mimetic-
cultural mechanisms materialize when companies imitate the ac-
tions of other entities with which they have some degree of simi-
larity or common cultural factors, in order to justify their good
behavior (Gallego-�Alvarez and Ortas, 2017; Haniffa and Cooke,
2005; Zaman Mir et al., 2009). Several papers analyse the com-
panies’ sustainability behavior drivers through the analysis of their
disclosure standards as proxy for their actions (Clarkson et al.,
2008; Llena and Talalweh, 2015; Qiu et al., 2016; Marco-Fondevila
et al., 2018). However, to date, there is a gap in linking this anal-
ysis to the circular behavior of companies, studying the interaction
of companies’ CE activities and their disclosure standards.

The RBV theory focuses on the resources and capabilities of
companies as explanatory factors of their actions (Barney, 1991;
Barney and Arikan, 2008, Lockett and Thompson, 2001; Portillo-
Tarragona et al., 2018). Some researchers have extended the the-
ory to the Dynamic Capabilities-Based perspective, focusing on the
ability of companies to adapt their strategies in changing envi-
ronments (Barreto, 2010; Cepeda and Vera, 2007; Scarpellini et al.,
2020; Teece et al., 2009). For instance, Portillo-Tarragona et al.
(2018) analyse the specific resources and capabilities applied to
the eco-innovation investments in different companies of diverse
industries. In this sense, the direct relation between company size
and the access to larger financial and material resources as well as
to professional skills and training, justify the selection of large lis-
ted companies as sample for research (Aranda-Us�on et al., 2019).

To date, however, it is not clear which theoretical approach,
whether exogenous or endogenous, better explains the companies’
behavior in terms of adopting and practicing CE. This paper aims at
contributing to this debate by assessing if the largest companies in
Spain show an institutional or legitimacy response to the EU Action
Plan, or else their approach to CE is based in endogenous factors
such as differentiation and competitive advantage (in line with RBV
theory).
4

2.3. Institutional context

In Europe, the extensive promotion and publicity given during
the last few years to the EU Circular Economy Action Plan, together
with the projects and actions supported by the Plan, may have had
a recent impact in the companies’ degree of involvement and
adoption of the CE model. As stated in by the European Commision
(2015), large companies are expected to lead the transition to a
more circular model, and thus, they should be the ones reporting
more information about it in their reports. However, given that the
Action Plan was launched only in 2015, and that companies usually
require some time to adopt, measure and report their moves, it is
not likely that the institutional impulse to CE derived from the
Action Plan could be observable in reports prior to 2017. In fact,
Bocken et al. (2017a,b) explored the incorporation of the CE concept
among 500 listed companies in a 10-year period from 2005 to 2014,
concluding that the concept was not used in any corporate
communication of the analysed sample, although the main circular
ideas were present in areas like maintenance, recycling, refur-
bishing and managing waste.

Assessing the impact that the CE Action Plan is having in large
companies appears to be of interest for officials, scholars and policy
makers, as well as for practitioners and companies themselves, as a
measure of benchmarking in competition and corporate reputation.
Furthermore, assessing if companies are interested in the CEmodel,
only that with a different understanding that of the EU proposal
regarding what it implies and where it is relevant for the company,
could be rather useful to adapt the Action Plan initiatives, adjust the
communication actions and/or rethink the whole Plan and future
policies. As a EU member, subject to the Action Plan, Spain has
shown a notable interest in the CE model, both at public level (CE
strategy for 2030), and among private companies (COTEC, 2017).
The IBEX35 stock index, representing the largest companies in the
country, makes a sound sample of companies from diverse sectors
of activity, with different management models, and a varied range
of inclinations towards sustainability.

Aiming at assessing if the CE Action Plan has had an impact in
companies’ reports, and to what point is CE seen by the latter as
part of the wider field of environmental sustainability; several
categories of CE have been selected, establishing the different
variables to be researched, analysed and discussed. In this sense, we
classify such activities adapting the structure proposed by the EU
communication (2015) with three main phases or stages: process
inputs, business processes and business outputs, which are con-
nected to consumption, production and waste. The research ques-
tions proposed in this paper in order to answer the mentioned
debates are the following ones:

RQ1: Are Spanish largest companies engaged in the EU goals for
CE?

RQ1.1: Is the concept of CE part of the largest Spanish com-
panies’ agenda?

RQ1.2: Do Spanish largest companies understand CE theway the
EU Action Plan proposes?

RQ2: Do Spanish largest firms assimilate CE to environmental
sustainability?

Although RQ2 may appear speculative, it is worth it analysing if
companies do understand CE as a distinctive field, related to
environmental sustainability or, on the contrary, they see it as topic
belonging to the environmental sustainability sphere, such as with
biodiversity, for instance. This outcome could result in a valuable
contribution for policy-makers and CE future programmes.
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3. Methods

3.1. The sample

The research sample is the Spanish IBEX35 stock index, as
widely accepted representation of the 35 largest Spanish com-
panies. However, 36 companies belonging to seven major activity
sectors were included in the research, since both a company leaving
the index in 2018/2019 and another one entering it in its place were
included in the sample.

Since the analysis of companies’ behaviour per sector is limited
by the size of the sample, a new classification was defined ac-
cording to three major features of the CE: use of resources, process
and products. For each one of these features, an aggregated and
representative indicator that would reflect the company behaviour
was selected, out of the available information in the company’s
report. Energy intensity for resources (as one of the most relevant
resources in terms of impact), emissions intensity (representing the
environmental impact of the companies’ process), and waste and
effluents intensity (representing the impact linked to products), are
the three representative indicators selected. Since all three in-
dicators count on GRI specific indicators included in the companies’
reports, a sound classification was obtained, allowing to a
comparative analysis after their specific data in every aspect. For
each feature, the companies were grouped in high or not high
attending to the indicator intensity, as shown in Table 1.

Two main sources were used to gather the necessary data from
the sample companies. The first one was the information publicly
transmitted by the companies through their reports according to
their accountability standards; and the second one was the DATA-
STREAM database, specialized on collecting and analysing corpo-
rate data related to the economic, social and environmental activity
of companies. The companies’ names, activity sectors and intensity
in all three aspects of CE (energy, emissions and waste-effluents),
are presented in Annex 1.

3.2. The research

Our first objective to answer the first research question (RQ1.1) is
assessing if CEmakes part of the largest Spanish companies’ agenda
as such. To this end, as a preliminary approach, we studied the
companies’ reports and checked the references specifically linked
to CE, considering all terms and words that could be related to CE
(circularity, circular model, non-linear, closing-the-loop, and de-
rivative terms). Next, we calculated the average references for the
total of companies and per sector. Although this superficial analysis
does not talk about the importance given to CE by companies, it
gives a first insight about the interest generated by the term.
Additionally, we assessed the relevance given to CE by the
Table 1
Intensity after GRI indicators for energy, emissions and waste-effluents.

GRI Indicators

Energy Emissions Waste and e
� Energy consumption within

the organization
� Energy consumption outside

of the organization
� Energy intensity

� Direct greenhouse gas (GHG)
emissions (Scope 1)

� Energy indirect greenhouse gas
(GHG) emissions (Scope 2)

� Other indirect greenhouse gas (GHG)
emissions (Scope 3

� Greenhouse gas (GHG) emissions
intensity

� Emissions of ozone-depleting
substances

� NOx, SOx, and other significant air
emissions

� Total wat
� Total weig
� Total num
� Weight o

percentag
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company, looking at the specific section of the report in which it
appears, thus ranking the weight of such references (Fig. 1).

The second objective (RQ1.2) is determining if the Spanish largest
companies are specifically engagedwith the EU goals and standards
for CE, using as main source of information the data publicly re-
ported by each company. The EU Action Plan (European European
Commision, 2015) sums up most of the main variables considered
in the literature (De los Rios and Charnley, 2017; Geissdoerfer et al.,
2017; Ghisellini et al., 2016; Kirchherr et al., 2017; Lieder and
Rashid, 2016). Therefore, we selected the variables shown in
Table 2 to conform the ‘EU Action Plan Circularity index’ (EUAC) in
our current empirical research, which assesses the companies’
actual alignment with the EU CE approach. Whether the companies
expressly consider it CE or not, the alignment is defined by the
presence of information and data of the chosen variables, thus
determining the actual engagement with the CEmodel proposed by
the EU, rather than a formal declaration. The variables are grouped
in three blocks referred to its nature as resources (R), process (P) or
products (Pt).

The method selected to calculate the EUAC index is not based on
a quantitative approach, but on a qualitative one, which accounts
firstly for the presence or not of the variables analysed, and sec-
ondly for its specific linkage to CE. The criterion adopted to build in
the index considers the three following possibilities for every
variable:

� No presence of the variable (None)
� The variable is present but it is not specifically considered as CE
(EUAC)

� The variable is present and specifically considered as CE (CRC)

When the case is ‘None’, there is not alignment with EU goals,
whatsoever. On the contrary, when the case is EUAC or CRC, the
company is aligned with EU for this variable, whether without
considering it CE (EUAC) or specifically considering it CE (CRC).
Consequently, the CRC cases are embedded in the EUAC cases.

After assessing the presence of the twelve selected variables in
every company’s report, an aggregated indicator per group (EUA-
C_Resources [R1-4], EUAC_Process [P1-4], and EUAC_Products [Pt1-
4]) as well as a total indicator (EUAC) for thewhole 12 variables, was
obtained, determining the EUAC degree per company. A dichoto-
mous score of ‘1e0’ was given for presence/no presence of the
variable. The group and total indicators were calculated as an
average of scores, thus ranging from ‘00 to ‘1’. In order to safeguard
the reliability of the empirical evidence and the possibility of bias
due to subjectivity, the Cronbach’s Alpha coefficient was calculated
for every one of the four indicators (EUAC_R, EUAC_P, EUAC_Pt and
EUAC).

In order to explore what Spanish largest companies themselves
ffluents
er discharge by quality and destination
ht of waste by type and disposal method
ber and volume of significant spills
f transported, imported, exported, or treated waste deemed hazardous, and
e of transported waste shipped internationally



Fig. 1. Relevance of companies’ CE references.

Table 2
EU Aligned Circularity variables.

Nature Research Variable Definition Condition

R.
Resources

R1. Secondary raw
materials

Secondary or recycled raw materials are used in the process Make part of the company’s total
raw materials

R2. Life Cycle Analysis Inputs and materials are selected after a Life Cycle Analysis to improve its environmental
impact

Performed to select/prioritize
inputs

R3. Renewable energy The company counts with renewable energy facilities, or uses renewable energy sources Make part of the energy used by the
company

R4. Low environmental
impact

The company invests in decreasing its own overall environmental impact Performed to select/prioritize
inputs

P.
Process

P1. Energy efficiency Substitution or improvement of equipment to decrease energy consumption Promoted/pursued in the processes
P2. Dematerialization The product/services design looks for decreasing the use of materials and resources Promoted/pursued in the processes
P3. Industrial symbiosis The company shares processes, facilities, equipment, etc., to reduce waste and consumption,

and takes profit of synergies.
Promoted/pursued by the company

P4. Waste management The company fosters and manages the recycling of the generated waste Specific goal, beyond Law
compliance

Pt.
Products

Pt1. Eco-design The company undertakes environmental R&D to achieve eco-innovative products/services Promoted/pursued by the company
Pt2. Recyclability The capacity of recycling is included in the products/services design Promoted/pursued by the company
Pt3. Durability The products/services design looks for extending the products/service lifetime Promoted/pursued by the company
Pt4. Low carbon
emissions

The company designs products and services looking to decrease their associated carbon
emissions

Promoted/pursued by the company

Fig. 2. Research method for RQ1.

2
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specifically consider CE, we assessed the ‘Companies’ Reported
Circularity’ index (CRC), based on a qualitative analysis of the in-
formation explicitly reported by the companies as CE, whichmay or
may not coincide with the EU proposal of CE. Again, when the
selected variable is not expressly tagged as CE, the score is ‘0’, while
if it is, the score is ‘1’. Aggregated indicators per group (CRC_Re-
sources [R1-4], CRC_Process [P1-4], and CRC_Products [Pt1-4]), as well
as in total (CRC) were obtained. While the EUAC results bring in the
picture of companies’ actual engagement with CE as proposed by
EU Action Plan, the comparison between the results obtained for
EUAC indicators and CRC indicators shows to what degree the idea
of CE held by companies is similar or aligned with that of the EU
Action Plan (Fig. 2).

To assess if the company’s type of activity influences the even-
tual differences between EUAC and CRC among the seven sectors
included in the sample, and after confirming they do not follow a
normal distribution, we used the Kruskal-Wallis non-parametric
test. Furthermore, we tested if there were significant differences
between EUAC and CRC after their intensity in energy, emissions
and waste-effluents, using the Mann-Whitney non-parametric test.
In order to fully compare the results obtained for EUAC and CRC, we
carried out correlation analyses between them, both at aggregated
level (the twelve variables together) and for each one of the three
categories (resources, process and product).
6

To answer the second research question (RQ2), we evaluated the
CE correspondence or relationship with environmental sustain-
ability. For this purpose we used the ‘environmental sustainability’
index calculated and offered by the recognised DATASTREAM
database (ESG_Env),2 which must not be confused with the ‘sus-
tainability’ index, since the latest considers social and economic
The variable code in DATASTREAM is ENVSCORE



Table 3
Discrete results for CE references.

Number of references % of companies Sector Average references per sector Std. Deviation

None 44.44% (1) Industry 8.75 11.2
From 1 to 5 27.78% (2) Transp./logist. 0.00 0.0
From 6 to 15 11.11% (3) Technology 9.75 19.5
From 16 to 30 8.33% (4) Fin. services 0.50 1.2
More than 30 8.33% (5) Manuf./retail 8.75 17.5

100% (6) Energy 9.00 7.9
(7) Services 2.20 3.3
Average per sector 5.56
Average per company 6.14

Table 4
Discrete results for CE references relevance.

Relevance Companies references

Minor relevance (1) 18 Average relevance given
Operational relevance (2) 14
Strategic relevance (3) 12
Corporate relevance (4) 12
Top relevance (5) 5

Table 5
CE references relevance per sector.

(1) Industry (2) Transp./logist. (3) * Technology (4) Fin. services (5) Manuf./retail* (6) Energy (7) Services TOTAL

Average 1.66 e 2.00 1.20 3.00 1.57 0.95 1.55
St. Deviation 1.1 e 1.0 0.5 1.5 0.9 1.4 1.06
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variables. Besides its aggregated form, the ‘environmental sus-
tainability’ index is also segmented in three subcategories:
Resource Use Score (ESG_R), Emissions Score (ESG_E) and Envi-
ronmental Innovation Score (ESG_I). We used the last four years’
average scores to minimize the influence of abnormal data of any
particular year. Next, we calculated the median for the different
indexes (EUAC, EUAC_R, EUAC_P, EUAC_Pt, CRC, CRC_R, CRC_P,
CRC_Pt) and divided the sample in two sub-groups: value above or
below the median. Then, we used the Mann-Whitney non-para-
metric test to assess if there were significant differences between
the environmental ESG indexes among the two sub-groups of
companies.
4. Results and discussion

4.1. CE presence in reports and relevance

The first outcome from the analyses refers to the presence and
relevance CE has among IBEX35 Index companies (RQ1.1).
Throughout the study of the companies’ reports, the following data
about the number of references specifically linked to CE, were
collected (Table 3):

Almost half of the companies had no specific reference to CE in
their reports, being the transport & logistic sector, the financial
services sector and the services sectors, thosewith lower number of
references. Especially relevant appears to be the transport and lo-
gistic sector, where no reference was observed whatsoever,
although the low number of companies in that sector limits the
statistical value of the result. The same limitation is applicable to
the high average number of references observed in the technology
and manufacture/retail sectors, where a single company with very
high number of observations has a disproportionate impact in the
sector average, as reflected by the high standard deviation.

The study of relevance given by companies to CE after the
7

positioning of references throughout the reports, was ranked
through five categories from top relevance (top management
commitment), to minor relevance (casual, not connected refer-
ences), as previously shown in Fig. 1. Most companies giving top or
corporate relevance to CE will also give strategic and operational
relevance, since their top commitment will permeate to CE pro-
grams and/or projects. The average relevance for all 20 companies
including specific references about CE is half way between 1 and 2,
meaning ‘somewhere in the way’ to projects/activities related to CE
(Table 4).

As for sectors, once discarded the transport& logistics, where no
references were observed, those with highest average are Manu-
facture/retail and Technology, again, highly affected by the single
outstanding company belonging to each one of those sectors
(Table 5).

The results obtained up to this stage are not statistically repre-
sentative due to the small size of the sample and the subsequent
influence that some companies have in the overall average. How-
ever, it brings in some interesting observations from a descriptive
standpoint:

� Almost half of the companies belonging to the IBEX35 index
have no reference of CE in their corporate public reports.

� The four top scorers in number of references belong to four
different sectors

� The energy and industry sectors are the most homogeneous
ones in number of references, with all companiesmentioning CE
at one stage or another.

� The transport/logistics and services sectors appear to be the
least interested in CE, with only one company referring to it
among the two sectors’ sample.
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4.2. EU Aligned Circularity (EUAC)

The first step to find out if Spanish largest companies under-
stand CE the way the EU Action Plan proposes (RQ1.2) requires
measuring the EU Aligned Circularity (EUAC) of companies, by
assessing if the twelve variables selected after EU standards for CE
made part of the companies’ reports. The analysis would only
assess whether the variable is present or not, discarding an analysis
of the importance or level of information given, since that would go
beyond the scope of the research and would require a different
qualitative analysis (Table 6).

In order to grant the reliability of results for EUAC (Table 6), the
Cronbach’s Alpha coefficient for every one of the four indicators
was calculated (Table 7). Although the Cronbach’s Alpha coefficient
does not provide a given p-value to determine the validity of the
sample, the coefficients show the reliability of indicators, provided
a coefficient up to 0,7 or more is normally considered acceptable for
this sort of samples.

The analysis about the EUAC of the IBEX35 index companies
shows that most of them report data and information about ‘low
environmental impact’, ‘energy efficiency’ and ‘low carbon emis-
sions’, and to a lower extent about ‘waste management’, ‘demate-
rialization’ and ‘renewable energy’. On the contrary, almost none
reported on ‘industrial symbiosis’, ‘durability’, ‘eco-design’ and ‘live
cycle analysis’. From a sectorial point of view, interesting outcomes
are observed for EUAC, both at aggregated level and per variable.
The Industry sector is the only one reporting on all 12 variables,
followed by the Energy sector that only lacks ‘durability’. On the
other side, the Transport & Logistics sector did not report on half of
the variables, while the Financial services and Services sectors did
not report on 5 and 4 variables respectively. Looking to the vari-
ables, the ‘low environmental impact’ and ‘energy efficiency’ topics
are the most consistent ones throughout the sectors, while the
‘secondary raw materials’ and ‘recyclability’ are the topics showing
a more heterogeneous behaviour.

From a preliminary observation, the EUAC aggregated results
show that the Energy and Industry sectors are well above the rest,
followed by the Manufacture/retail sector. Again, the Transport/
Logistics sector scores the lowest, which may appear to be unex-
pected, considering the high impact in carbon emissions attribut-
able to the sector activity. On the contrary, the EUAC index for
Services and Financial Services sectors shows a considerable
alignment to the EU circularity approach, taking into account the
low impact these sectors have in the environment.

The results from the Kruskal-Wallis test show that there are
significant differences (at 5%) in EUAC among the seven sectors. The
ranks assigned by the test allow us confirming that Energy, Industry
and Manufacture/retail are the sectors with highest EUAC, while
Transport & logistics, Technology and Financial services are those
with lowest ranks (Table 8).

As explained before, we think that EUAC may also be influenced
by other elements affecting the company activities such as their
energy intensity, emissions intensity or waste and effluents in-
tensity. Therefore, we use the Mann-Whitney test, to assess if there
are significant differences in EUAC depending on each of these
three variables. In relation to energy intensity, significant differ-
ences in EUAC exist at 5% between companies with high and not
high energy intensity (Table 9) and, as expected, companies with
high energy intensity show higher EUAC values (average rank in
Table 10). However, differences between EUAC after the emissions
intensity or the waste and effluents intensity are not statistically
significant (Table 9); although companies with high emissions or
waste intensity show higher EUAC values (Table 10).



Table 7
Cronbach’s Alpha coefficients.

EUAC_R (4) EUAC_P (4) EUAC_Pt (4) EUAC aggr. (12)

Cronbach’s Alpha coef. 0,830 0686 0,742 0898

Table 8
EUAC 7 sectors Kruskal-Wallis test ranks.

SECTOR Average rank

Industry 23.81

EUAC Transport & logistics 4.00
Technology 11.13
Financial Services 12.67
Manufacture/retail 21.13
Energy 25.29
Services 17.10
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4.3. Companies’ Reported Circularity (CRC)

The second step to answer RQ1.2 requires assessing what the
companies expressly identify and report as CE, the so-called CRC.
Consequently, the companies’ reports were re-analysed to find out
which variables were expressly considered as CE. Table 11 does also
include the CRC index associated to variables expressly considered
as CE per sector, to find out different behaviours related to the
companies’ activity.

Although all variables were referred at aggregated level, some of
them show rather low percentages, as it is the case for ‘industrial
symbiosis’, ‘durability’ and ‘low carbon emissions’. As for the vari-
ables more frequently referred in relation to CE, ‘waste manage-
ment’, ‘recyclability’ and, to a lower extent, ‘secondary raw
materials’ are those ranking highest. From the sectorial point of
view, ‘technology’ and ‘manufacture/retail’ sectors are strongly
influenced by a single company within its corresponding sector
which scores much higher than other companies. In fact, the two
sectors would score 0% in all variables if those ‘exceptional’ com-
panies were not considered, showing a much more representative
image, similar to that of the Transport& logistics, Financial Services
and Services sectors. Industry and Energy are clearly the sectors
reporting more about CE, both in number of variables referred and
number of companies referring to them.

The CRC index at aggregated level shows rather low percent-
ages, significantly below the EUAC index, which accounts for the
companies being actually engaged with the CE variables proposed
by the EU, without expressly considering them as CE. In fact, the
percentages for CRC are about half or close to half the percentages
for EUAC. Provided this gap, the two sectors which ranked highest
in EUAC are also ranking higher in CRC, which is consistent with the
Table 9
EUAC Energy, emissions and waste intensity Mann-Whitney test results.

EUAC Energy intensity

U Mann-Whitney 91.000
Z �2.166
Asymptotic sig. .030

Table 10
EUAC Energy, emissions and waste intensity Mann-Whitney test ranks.

Average rank Energy intensity

EUAC High 22.93
No high 15.33
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idea that those sectors are more interested in CE and, therefore,
better informed about CE principles and standards and, possibly,
about the EU CE Action Plan. On the contrary, the Services and
Financial services sectors present a different behaviour, with very
low percentages of CRC, ten and fifteen times lower than EUAC,
respectively. In this case, results suggest that CE, as such, makes no
part of these companies’ agenda, even though they care about some
of the variables included in CE.

As with EUAC, we test the existence of significant differences in
CRC, grouping companies by sector and by intensity in energy,
emissions and waste-effluents. The results from Kruskal-Wallis test
confirm statistically significant differences (at 5%) in CRC among
sectors. The ranks assigned by the test show higher values of CRC
for companies in Industry’ and Manufacture/retail sectors, and
lower values for Transport & logistics and Financial services
(Table 12).

The Mann-Whitney test for CRC by energy, emissions and waste
intensity reveals significant differences between high intensity and
not high intensity companies for energy and emissions, at 1% and
5% respectively (Table 13). On the contrary, the difference in CRC by
waste-effluents intensity is not significant. Average ranks confirm
that companies with high intensity in energy, emissions andwaste-
effluents show higher CRC values (Table 14).

The comparison of results for EUAC and CRC, stating the
different perception about CE between the EU CE Action Plan and
the companies reporting, can be observed at aggregated level and
per variable in Table 15. It becomes clear that some variables are not
perceived as CE by companies, notably those related to energy (P1,
Pt4, R4 and R3) followed by Dematerialization (P2). On the contrary,
Durability, Industrial symbiosis, and Recyclability variables are
mostly reported as CE, although the low percentage of companies
referring these variables suggests a link to their specific activity. At
aggregated level, while the degree of reporting CE variables reaches
50%, the percentage of variables expressly reported as CE is less
than half (18%), highlighting the different perception of what CE is
between the EU Action Plan and companies.

The correlation analysis between EUAC and CRC is presented in
Table 16. Results must be considered as indicative trends rather
than a sound representation of the companies’ behaviour due to the
limited size of the sample and the strong impact attributable to
‘exceptional’ companies. The aggregated indexes correlation is
positive and significant (R2 ¼ 0.795), as could be expected. By
category (resources, process and products), it is interesting to note
Emissions intensity Waste and effluents intensity

119.00 104.500
�1.351 �1.630
.177 .103

Emissions intensity Waste and effluents intensity

20.97 22.04
16.29 16.25
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Table 12
CRC 7 sectors Kruskal-Wallis test ranks.

SECTOR Average rank

Industry 25.56

CRC Transport & logistics 8.50
Technology 15.38
Financial Services 12.83
Manufacture/retail 15.13
Energy 24.86
Services 16.70
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that the correlation is positive in the three cases and is much lower
in the group of variables related to the company process. The
highest correlation between EUAC and CRC is observed for the
product category.

From the sectorial point of view (Table 17), the Technology and
Energy sectors are the ones showing the highest degree of corre-
lation, closely followed by the Manufacture & Retail sector. The
Industry and Financial services are only partially correlated, while
the Services and Transport & Logistics sectors present no correla-
tion at all. On the other hand, the variables showing a higher level
of correlation are those for products. The exception represented by
the Industry sector, where the process variables score higher, sug-
gests that industrial companies approach to CE is closer to EU
standards in the process phase of the activity than it is for all other
companies, which tend to associate CE as part of the product
characteristics.

4.4. Circular economy vs. environmental sustainability

Once the actual (EUAC) and specific (CRC) engagement of
companies with CE have been determined, their relation with the
environmental sustainability reporting will answer the second
research question (RQ2). The correlation between CE and envi-
ronmental sustainability is analysed after EUAC and CRC indexes,
and the environmental sustainability indexes produced by ESG (at
aggregated level (ESG-Env) and segmented in Resource Use Score
(ESG_R), Emissions Score (ESG_E) and Environmental Innovation
Score (ESG_I)).

The preliminary results show no evidence of correlation be-
tween EUAC or CRC and the sustainability indexes in all cases, those
at aggregated level, and those per category. To further evaluate the
CE correspondence with environmental sustainability we divide
the sample in two groups depending on the value for each EUAC
and CRC index: above or below the median. From there, we test if
there are significant differences between the ESG indexes for the
two groups of companies.

The Mann-Whitney tests of differences between the ESG in-
dexes (ESG_Env, ESG_R, ESG_E and ESG_I) in the two groups of
companies (obtained after dividing the sample according to the
value of EUAC index), confirm not significant differences for
ESG_Env, ESG_R and ESG_E between the companies with higher/
lower EUAC, EUAC_P or EUAC_P (Table 18). However, there are
significant differences (at 5%) between ESG_I of companies with
EUAC_Pt above or below the median, suggesting that companies
with higher level of Environmental Innovation may score better in
EUAC for the products category, meaning reporting about Eco-
design, Durability, Recyclability and Low carbon emissions linked to
products.

It can be observed (Table 19) that the average rank is higher at
aggregated level and at each subcategory level for the group of
companies with EUAC above median values, suggesting some light
correspondence between CE and environmental sustainability,
especially at the Environmental Innovation subcategory level.



Table 13
CRC Energy, emissions and waste intensity Mann-Whitney test results.

CRC Energy intensity Emissions intensity Waste and effluents intensity

U Mann-Whitney 67.000 101.500 129.500
Z �3.046 �1.995 -.868
Asymptotic sig. .002 .046 .385

Table 14
CRC Energy, emissions and waste intensity Mann-Whitney test ranks.

Average rank Energy intensity Emissions intensity Waste and effluents intensity

CRC High 24.53 22.03 20.32
No high 14.19 15.94 17.94
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If the sample is divided after the median of CRC index, the re-
sults obtained from the Mann-Whitney test (Table 20) show sig-
nificant differences only for the Resources category (at 10%).

Again, the companies with higher CRC values show slightly
higher ESG values, indicating the correspondence, at aggregated
level and at subcategory level, between circularity measured by
CRC indexes and environmental sustainability (ESG indexes), with
the exception, in opposition to EUAC, of Environmental Innovation
subcategory (Table 21).

In order to test the robustness of results, the previous analyses
are replicated using the mean instead of the median for EUAC and
CRC indexes. The median is a better midpoint metric for cases
where outliers could dramatically skew the mean, whereas the
latter has traditionally been the most popular midpoint metric in a
set. As can be seen in Table 22, significant differences (at 10%)
emerge again between ESG_I of companies with EUAC_Pt above or
below the mean, reinforcing the idea that companies with higher
level of Environmental Innovation may score better in EUAC for the
products category.

Likewise, the average rank is higher for companies with higher
EUAC levels, reaffirming the correspondence between CE and
environmental sustainability, especially at the Environmental
Innovation subcategory level (Table 23).

The results are also coincident in relation to the CRC (Table 24).
When the sample is divided after themean of CRC index, theMann-
Whitney test shows significant differences only for the Resources
category (at 10%).

As can be seen in Table 25, the companies that achieve higher
ESG values are also the ones that have shown higher values in their
CRC indexes (except for the Environmental Innovation
subcategory).

Overall, a correspondence between CE and environmental sus-
tainability is suggested by the results inmost of the categories, both
regarding the engagement with the CE standards from EU and the
companies own identification of CE. However, this trend is defi-
nitely not homogeneous throughout the sample, with some sectors
(Energy, Industry and Manufacture/Retail) presenting a much
clearer correspondence than others (Financial Services, Services
and Transport/Logistics).
5. Conclusions

The research presented in this paper has analysed whether the
CE makes part of the 36 largest Spanish companies’ agenda and to
what extent are the companies aligned with the CE principles and
standards promoted in the EU Circular Economy Action Plan (RQ1).
Given the existing debate over the overlapping of circularity and
environmental sustainability, we have also analysed if companies
do actually perceive and report CE as a component of
11
environmental sustainability, or as a significantly different topic
(RQ2).

As of now, the CE cannot be considered as a priority among the
largest companies in Spain, with half of them not even reporting a
single reference about it. Although the activity sector may have
some influence over the company’s interest on CE, especially
among the most industrial and energy intensive ones, results
suggest that the companies adopting CE as a priority or strategic
line, have done so out of their own particular vision, values or
proactivity, rather than as a response to institutional, sectorial or
external pressure. From the 36 companies studied, the only four
that excel in CE belong to four different sectors, with different in-
dustrial needs, society exposure and business model. It is therefore
hard to accept that their decision to adopt the CE principles re-
sponds to institutional drivers and exogenous theories. Even
though the EU and the Spanish Government have launched a series
of programmes and strategies to promote CE among companies, the
results suggest that companies are not institutionally driven to CE,
at least to this date, nor feeling pressure from their stakeholders. On
the contrary, endogenous variable theories such as the Resource
Based View theory adapt much better to this behaviour based on
companies identifying the CE principles and practice with differ-
entiation and competitive advantage.

At activity level, the fact that those sectors that are subject to
relevant environmental impacts are more aligned with the EU
standards for CE, than those with less significant impacts, is
consistent with prior literature about exposure, risk management
and corporate reputation, opening the door to legitimacy and
stakeholders’ theories. However, the contrast found between what
the companies do and what they expressly consider CE, suggests
that most of them are not using CE as a means to reduce exposure
or improve their reputation, but rather as an instrumental means to
be more efficient, more competitive or distinct, again in connection
to the RBV theory and not to exogenous theories. This possibility
could be further investigated by analysing the presence of CE in
other sort of information from companies such as the management
report, which focusses on investors and shareholders.

This assumption makes sense when studying what the com-
panies perceive as CE. Looking at external pressure, sectors with
close exposure to consumers such as the Services, Financial Ser-
vices or Manufacture and Retail, scarcely refer to CE in their reports,
even though they actually report on many of the principles and
elements considered as CE by the EU Action Plan. Exogenous the-
ories (institutional, legitimacy or stakeholders), would not explain
this behaviour, whereas if CE is perceived as a source for differen-
tiation and competitive advantage, it makes sense that these last
sectors find not as much interest in CE as the industrial ones do.

The research has found evidence that there is a light corre-
spondence between CE and environmental sustainability,
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Table 16
Correlation between EUAC and CRC.

EUAC vs. CRC Aggregated Resources (R) Process (P) Products (Pt)

Correlation coef. (R) 0.795 0.711 0.508 0.794
Pearson (R2) 0.632 0.506 0.258 0.630

Table 17
Correlation between EUAC and CRC per sectors.

EUAC vs. CRC Aggregated Resources
(R)

Process (P) Products (Pt)

R R2 R R2 R R2 R R2

1. Industry 0.648 0.420 0.529 0.280 0.831 0.690 0.731 0.535
2. Trans./Logis. - e - e - e -
3. Technology 0.992 0.984 0.927 0.860 0.870 0.758 0.962 0.926
4. Fin. Services 0.539 0.291 e - 0.447 0.200 0.542 0.294
5. Manuf./retail 0.827 0.684 0.778 0.605 e - 0.816 0.667
6. Energy 0.964 0.929 0.510 0.260 0.867 0.752 0.966 0.933
7. Services ¡0.057 0.003 e - e - 0.764 0.583
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especially in specific categories such as environmental innovation
or industrial process. Companies report on environmental sus-
tainability as part of their whole sustainability strategy under a
framework of normative, instrumental, legitimacy or reputational
strategy and, thus, the reported information connects to social/
economic sustainability, and responds to many stakeholders. The
research results show that this is not the case for CE, which in most
cases is reported in an isolated way, targeting very specific issues,
confirming Geissdoerfer et al. (2017) and Stewart and Niero (2018)
assumption that sustainability and CE are not substitute or equiv-
alent concepts. Whereas we agree with Ellen MacArthur
Foundation (2013) and Ghisellini et al. (2016) on CE being an eco-
nomic model that contributes to achieving sustainability, our re-
sults refute the idea that, as of now, CE can be considered as a
purpose to be pursued per se in many reports (Stewart and Niero,
2018). On the contrary, in most cases it appears to be pursued
without being reported as such.

The analyses performed are mostly descriptive, given the size of
the sample, and have limited statistical significance. However, the
results present trends and signs of how CE is being perceived and
adopted in large companies, which are those counting with re-
sources, funds and institutional support (Aranda-Us�on et al., 2019).
These trends suggest that the EU CE Action Plan is failing to reach
the companies attention and interest, and that CE is possibly lack-
ing the necessary pressure from stakeholders to gain priority
among companies. Besides, the research sample is limited, and
should not be considered as a fair representation of all Spanish
companies. Although most of the largest companies in Europe
present similar behaviors in this field, other factors such as local
norms, culture and values may have an impact in the companies’
engagement in circularity. Studying which actions could be taken
by policy makers to bring CE closer to the large companies, could
also be an interesting and useful line for research.

Other potential lines for further research could extend the
sample to more companies and countries to evaluate if the results
are similar or they are subject to other drivers linked to size,
country, context, etc. In this regard, it must be borne in mind that
the main source of data used in this study has been the information
publicly transmitted by the companies through their annual re-
ports, sustainability reports, CSR reports, etc. Researchers have
manually detected and accounted for direct and indirect references
to CE and have assessed the relevance given to CE by the company
looking at the specific section of the report inwhich it appears, thus
ranking the weight of such mentions. Compared to the use of



Table 18
ESG Mann-Whitney test results grouping EUAC median variables.

Aggregated Environmental (ESG_Env)-
(EUAC)

Resources (ESG_R)-
(EUAC_R)

Emissions/Process (ESG_E)-
(EUAC_P)

Environmental Innovation/Products (ESG_I)-
(EUAC_Pt)

U Mann-
Whitney

128.000 110.000 113.000 38.000

Z -.288 �1.127 �1.023 �2.408
Asymptotic sig. .773 .260 .306 .016

Table 19
ESG Mann-Whitney test ranks grouping EUAC median variables.

Average rank

Aggregated Environmental (ESG_Env)-
(EUAC)

Resources (ESG_R)-
(EUAC_R)

Emissions/Process (ESG_E)-
(EUAC_P)

Environmental Innovation/Products (ESG_I)-
(EUAC_Pt)

EUACs < median 16.50 15.79 15.95 15.41
EUACs > median 17.47 19.67 19.47 25.57

Table 20
ESG Mann-Whitney test results grouping CRC median variables.

Aggregated Environmental (ESG_Env)-
(CRC)

Resources (ESG_R)-
(CRC_R)

Emissions/Process (ESG_E)-
(CRC_P)

Environmental Innovation/Products (ESG_I)-
(CRC_Pt)

U Mann-
Whitney

111.000 80.000 112.000 128.000

Z -.901 �1.712 �1.058 -.503
Asymptotic sig. .368 .087 .290 0.615

Table 21
ESG Mann-Whitney test ranks grouping CRC median variables.

Average rank

Aggregated Environmental (ESG_Env)-
(CRC)

Resources (ESG_R)-
(CRC_R)

Emissions/Process (ESG_E)-
(CRC_P)

Environmental Innovation/Products (ESG_I)-
(CRC_Pt)

CRCs < median 15.44 15.48 15.89 18.26
CRCs > median 18.47 21.73 19.53 16.53

Table 22
ESG Mann-Whitney test results grouping EUAC mean variables.

Aggregated Environmental (ESG_Env)-
(EUAC)

Resources (ESG_R)-
(EUAC_R)

Emissions/Process (ESG_E)-
(EUAC_P)

Environmental Innovation/Products (ESG_I)-
(EUAC_Pt)

U Mann-
Whitney

124.000 110.000 113.000 85.500

Z -.221 �1.127 �1.023 �1.809
Asymptotic sig. .825 .260 .306 .070

Table 23
ESG Mann-Whitney test ranks grouping EUAC mean variables.

Average rank

Aggregated Environmental (ESG_Env)-
(EUAC)

Resources (ESG_R)-
(EUAC_R)

Emissions/Process (ESG_E)-
(EUAC_P)

Environmental Innovation/Products (ESG_I)-
(EUAC_Pt)

EUACs < mean 16.54 15.79 15.95 15.07
EUACs > mean 17.30 19.67 19.47 21.42
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specific software, this manual process has advantages, such as the
possibility of including or not including references at the discretion
13
of the researcher, and drawbacks, such as the slowness and cost of
the process.



Table 24
ESG Mann-Whitney test results grouping CRC mean variables.

Aggregated Environmental (ESG_Env)-
(CRC)

Resources (ESG_R)-
(CRC_R)

Emissions/Process (ESG_E)-
(CRC_P)

Environmental Innovation/Products (ESG_I)-
(CRC_Pt)

U Mann-
Whitney

93.000 80.000 112.000 128.000

Z �1.363 �1.712 �1.058 -.503
Asymptotic sig. .173 .087 .290 0.615

Table 25
ESG Mann-Whitney test ranks grouping CRC mean variables.

Average rank

Aggregated Environmental (ESG_Env)-
(CRC)

Resources (ESG_R)-
(CRC_R)

Emissions/Process (ESG_E)-
(CRC_P)

Environmental Innovation/Products (ESG_I)-
(CRC_Pt)

CRCs < mean 15.15 15.48 15.89 18.26
CRCs > mean 19.85 21.73 19.53 16.53
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ANNEX 1

Company Activity Sector Energy intensity Emissions intensity Waste-effluents intensity

1 Acciona Industry (1) High High High
2 Acerinox Industry (1) High High High
3 ACS Industry (1) High High High
4 AENA Transport/Logistics (2) Not High Not High Not High
5 Amadeus Technology (3) Not High Not High Not High
6 Arcelormital Industry (1) High High High
7 B. Sabadell Financial services (4) Not High Not High Not High
8 B. Santander Financial services (4) Not High Not High Not High
9 Bankia Financial services (4) Not High Not High Not High
10 Bankinter Financial services (4) Not High Not High Not High
11 BBVA Financial services (4) Not High Not High Not High
12 Caixabank Financial services (4) Not High Not High Not High
13 Cellnex Technology (3) Not High High Not High
14 CIE Automotive Industry (1) High Not High Not High
15 Dia Manufacture/Retail (5) Not High Not High High
16 Enagas Energy (6) High High Not High
17 ENCE Energy (6) High High High
18 Endesa Energy (6) High High Not High
19 Ferrovial Industry (1) High High High
20 Grifols Manufacture/Retail (5) Not High Not High High
21 IAG Transport/Logistics (2) High High Not High
22 Iberdrola Energy (6) High High Not High
23 Inditex Manufacture/Retail (5) Not High Not High Not High
24 Indra Technology (3) Not High High High
25 Inm. Colonial Services (7) Not High Not High Not High
26 Mapfre Services (7) Not High Not High Not High
27 Mediaset Services (7) Not High Not High Not High
28 Meli�a Services (7) Not High Not High High
29 Merlin Services (7) Not High Not High High
30 Naturgy Energy (6) High High Not High
31 REC Energy (6) Not High High Not High
32 Repsol Energy (6) High High High
33 Siemens Industry (1) Not High Not High Not High
34 T. Reunidas Industry (1) High High High
35 Telef�onica Technology (3) Not High Not High Not High
36 Viscofan Manufacture/Retail (5) High High High
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