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Abstract: This paper analyses the strategies implemented by listed Spanish companies that are leaders
in their industrial environments to inform shareholders and the public about their circular economy
projects. It uses content and textual approaches through the factorial correspondence analysis of all
the information about the circular economy presented on corporate websites. The analysis of the
17,510 resulting terms suggests that companies prioritise discourses about a sustainable future, their
commitment to the proper use of resources and the reduction or elimination of greenhouse gases. The
sectors most sensitive to institutional pressures, such as oil and energy companies, are more active in
disclosing the problems and desired solutions of their projects.
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1. Introduction

Our world is technologically and scientifically connected. We know that the indus-
trial revolution has had very positive effects overall in the reduction of poverty and the
improvement of well-being, but it has also had negative effects, such as environmental
degradation. Transition to the circular economy (CE) is a technical evolution from the linear
production–consumption model. The circular economy interconnects business cycles to
maintain the value of products and services as long as possible, diminishes production
costs by reducing the flow of materials (raw materials are replaced with recycled ones),
saves energy and is based on the idea that natural and social capital must be constantly
renewed through multiple phases [1,2]. CE is one of the pillars of sustainable policies in
many countries, especially those in the European Union, and it is an important driver of the
transition towards global sustainability. The NextGenerationEU Plan establishes circular
transformation as one of the engines of a post-COVID-19 economic recovery through a
package of measures (structural funds, research and innovation financing programmes and
others). It is part of the Green Deal or the European Green Pact to help European businesses
and consumers transition to a more sustainable economy and the Eurozone’s roadmap for
designing strategic recovery and resilience plans for a green, digital and climate-resilient
future [3].

European institutions understand that the current system of production and consump-
tion does not environmentally bring into equilibrium raw materials, consumption, goods
produced and consumed, and the waste generated. Hence, an ecological transition is an
evolution from a polluting production model to a more environmentally friendly one,
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driving the sustainable development objectives in economic, social and environmental
dimensions. It requires integrating “sustainable circularity” into the socioeconomic sys-
tem to ensure that the regenerative management of the resource–waste cycle improves
competitiveness, creates new jobs, reduces dependence on raw materials and minimises
environmental impacts.

The CE model increases the efficient use of resources, minimising waste and emissions
(reduce, reuse, recycle) in favour of an extended “R-Typology” (reject, rethink, repair,
renew, remanufacture, retrofit, recover). In Spain, the Ministry for Ecological Transition
and Demographic Challenge (MITECO) has developed the Recovery, Transformation and
Resilience Plan to reactivate an economy affected by the COVID-19 pandemic. This plan has
four fundamental pillars: ecological transition, digital transformation, social and territorial
cohesion and equality. The Spanish Circular Economy Strategy (EEEC), Spain Circular
2030, lays the foundations for a new production and consumption model where the value
of products, materials and resources is maintained in the economy for as long as possible,
waste generation is reduced to a minimum and unavoidable waste is used to the greatest
extent possible. This strategy thus contributes to Spain’s efforts to achieve a sustainable,
decarbonised, resource-efficient and competitive economy.

The CE has received little attention from the academic community until recently.
Currently, however, quite a lot of research has appeared considering different aspects of
the CE, such as the efficient use of materials and their productivity [4–10], its adoption by
countries and sectors [2,11–16], business networks [17] and transitions towards the circular
model [2]. Once the need for the transition was accepted, authors explored the factors that
drive or hinder this process, opening a wide range of opportunities to advance the research.
One of these new areas is the analysis of company initiatives in the CE and their real impacts
and legitimacy [18–20]. Ref. [7] explain that although studies show that social institutions
and legitimacy are relevant aspects of the transition to the CE, our understanding of how
these factors affect initiatives is still limited.

Economic neo-institutionalism explains that the economic reality of the market is
where companies, consumers and governments act. They are all determinants of business
decisions and economic results. Therefore, these economic agents are not individualistic,
and their decisions are not only determined by rationality since membership in social organ-
isations is conditioned by restrictions inherent to the institutional structure in which they
operate [21]. This institutional framework, according to [22], comprises formal and informal
rules that guide individual behaviour and reduce uncertainty. Decision-making is aimed
at guaranteeing compliance with the coercive, normative and cognitive elements in place.
Institutions are, therefore, enforcing the rules of the game, or the constraints conventionally
constructed to frame human and organisational interaction in a given society.

Although the CE has a theoretical–conceptual basis, there are still many aspects to
research [2]. Among these aspects are why companies select particular CE projects, the
effects these projects have on the companies themselves and how they can counteract
the negative effect of their corporate activity. The objective of our research is to explain
the relationship between institutional pressures and the amount and type of information
companies provide about the CE projects they carry out in a proactive and favourable
institutional environment. To do this, we have categorised the companies in our sample
as symbolic or active according to the real value of the CE information they make pub-
licly available [23], taking the companies’ activity sector into account [24]. Faced with
substantive projects, managers may prefer symbolic actions that appear to comply with the
rules and thus send signals to stakeholders using a “green discourse” [25,26]. According to
our hypothesis, these symbolic messages are stronger in the industries most affected by
institutional pressures.

The results show that industrial strategies can be identified in CE disclosures, as they
are broader and more detailed in companies that belong to the sectors most sensitive to
institutional, especially coercive, pressures, such as the oil and energy industries. Our work
makes a significant contribution to the area of corporate information and the CE. It comple-
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ments previous studies such as those by [16,27–29], who found a high correlation between
sensitive industries and the sustainable initiatives voluntarily carried out by companies.
In fact, our work broadens the application of semantic metrics, i.e., the measurement of
distances on the ontology level, focussing on compliance with sustainability indicators in
an organisational context [19,20,30,31].

2. Theoretical Framework

The CE implies an evolution of the current economic model characterised by linearity
in the extraction, manufacturing, commercialisation, consumption and disposal processes
typical of an “open” planet towards a new paradigm of extraction, manufacturing, commer-
cialisation, consumption and reuse (recovery and recycling) of a “limited” planet. On this
limited planet, human beings must find their place in a cyclical ecological system capable of
continually reconverting materials and conserving their values [32]. The McKinsey Center
for Business and Environment and the Ellen MacArthur Foundation explain that the CE
has its raison d’être in the best preservation of the usefulness of products, components and
materials. It is based on three basic principles [33]: (1) the preservation and appreciation of
natural resources through controlling finite reserves and balancing the flows of renewable
resources; (2) the optimisation of resource productivity, considering the technical and
biological cycles of products, components and materials; (3) improving the efficiency of the
system by protecting human well-being with regard to food, mobility, housing, education,
health and entertainment and managing land, air, water and noise pollution, the release of
toxic substances and climate change.

Why the CE influences companies and how they face the challenge of converting
their businesses can be analysed from the perspective of the institutional theory [34],
incorporating the social and legitimation aspects of sustainability [35] to explain what
factors help and what factors hinder transformation to the CE [7]. According to the
resource-based approach (RBV), companies must configure their resources to develop the
capacities they need to sustain a competitive advantage, i.e., a competitive advantage
depends on the match between distinctive internal capabilities and changing external
environmental circumstances [36], such as climate change. Separating institutions into three
pillars, based on Scott’s institutional theory [37], we identify three types of institutional
pressures (coercive, normative and mimetic) that are exerted on companies by their external
environment. These pressures force companies to reconfigure their key resources, and thus,
to standardise their functioning [38].

However, in this process, organisations must maintain their competitive advantages
and obtain new ones, theoretically through cost reduction, sustainable manufacturing
and material circularity [39]. These two approaches, institutionalism and the competitive
advantage of RBV, can be addressed in the characterisation of the CE research scenario.
Both approaches have been used simultaneously in several studies to consider the environ-
mental and social pressures that can affect the heterogeneity of companies’ environmental
strategies [40,41] and their effects on business performance [42,43].

Assuming the positive intention of environmental and social pressures, institutional
changes are slow to come about due to, for example, the circumstances noted by [44]
that prevent institutional pressures from working well. These circumstances are (1) little
regulation regarding reuse and its inconsistent application in different countries; (2) the
lack of legal indications beyond recycling, such as for reuse; (3) the lack of a reuse culture
and people’s preference for new products. Factors such as the capacities of managers and
staff and resource availability also affect the integration of climate change in company
strategies, determining the advantages or disadvantages in the transition [45–47].

Business initiatives often do not find followers among consumers due to customers’
concerns for their own benefit, health and safety [48] or because these initiatives are not
perceived as being beneficial for the environment [49]. From a performance perspective,
the changes required of established companies to transform to the CE are significant and
costly [50], especially in environmentally sensitive sectors [51]. These affect all organisa-
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tional levels and include production systems, anticipating impacts, innovating, collaborat-
ing both internally and externally, optimising and reporting openly and completely, with
clarity, precision, honesty and promptness [52].

Firms often disseminate information to increase the value of their brands [53] and
offset the costs of their transition to the CE, at least partially. In doing so, companies
can collaborate with external agents and disseminate information on sustainability and
CE aspects, among other measures. These actions are part of mimetic institutionalism,
and they help legitimise an organisation [54]. For example, although recycling is one of
the central processes of a reverse logistics business integrated into the value chain, for a
manufacturer, it represents an increase in costs that can become a competitive advantage
if this practice is recognised as responsible behaviour by the markets [55]. Therefore, this
information is used to capture value [56]. Companies have different ways of increasing the
information available to stakeholders to reduce uncertainty and favour company interests
by aligning their brands with the social behaviours that are the heart of the transition to a
“new” socioeconomic system [57].

The use of information to improve reputations and enhance the value of brands is
explained by the signal theory [53], while the legitimacy theory [28,58] posits that the extent
of a firm’s disclosures is also a product of the firm’s exposure to public pressure from
stakeholder groups in the social, political and regulatory environment. For instance, reputa-
tion improvement and brand value enhancement can be carried out internally, motivating
workers to create a culture of innovation internally [59], or externally, favouring a culture
of sustainability in industry and institutions [60]. Our research is focused on corporations
from industries whose activities have a negative influence on the environment (environ-
mentally sensitive industries according to the National Pollutant Release Inventory [61]). In
general, corporations from oil and energy and basic material industries (steel, cement and
concrete product manufacturing, foundries, etc.) emphasise information on environmental,
health and safety issues [62,63]. In a proactive and favourable institutional environment,
institutional pressures contribute to the amount and type of information leading companies
provide about their CE projects. Thus, our hypothesis is formulated as follows:

Hypothesis 1 (H1). Corporations from environmentally sensitive industries disclose and report
more CE information than firms from other sectors do.

Organisations search their environment for clues about who to follow, looking for
emerging leaders who have the prestige and respect to inspire imitation, that is, they engage
in institutional mimicry. These emerging leaders align with other leaders, opinion makers
and governments, who make up a tacit or explicit network to drive a shift towards the CE,
highlighting its environmental benefits to increase consumer acceptance [49]. According
to [64], these networks are important to establish subjective norms that shape a social system
while spreading new ideas, in this case, about the CE [65]. Rogers identifies structure,
opinion leadership and types of decision as the most important areas of interest in social
systems, resulting in certain processes being internally created and maintained, linking
the elements of the social system to the adoption process. Ultimately, social systems are
not action systems derived from an approach based on resources and capabilities and
directed by the thoughts and behaviours of people in the organisation. Social systems are
communication systems where communication itself determines the process of change [66].

In the following sections, we analyse CE business initiatives and the relationship
between institutional pressures and the volume and type of information provided about
implemented CE projects.

3. Research Design
3.1. Population and Sample

We selected the companies listed on the IBEX-35 of the Madrid Stock Exchange as the
target population with which to analyse the initiatives and projects developed in the area
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of CE and the information disclosed. The reasons for this selection are that these companies
operate in the institutional environment established in the previous section, and they are
immersed in a system that fosters a sustainable business model by promoting different
public initiatives. This framework determines the existence of institutional pressures in
favour of circular transformation and, therefore, the decisions that these companies make
regarding changes in their economic activity to legitimise themselves in their environment.
These companies are also the most liquid and the most active in sustainability issues [29].

Based on the analysis of the information available on these companies’ corporate
websites—specific sites and sustainability or similar reports—the analysis sample corre-
sponds to 17 listed Spanish companies operating in all sectors, although the majority are in-
volved in the oil and energy industries (see Table 1, the 13th company today comprises two
merged companies). Compared to the population, the companies in the sample represent
52% of the listed companies and are the only ones that offer public information about their
current and future circular transformation projects and processes (Appendix A Table A1).

Table 1. Sample description.

Industry Freq. %

Consumer goods 2 11.8%
Basic materials, industry and construction 3 17.6%

Oil and energy 7 41.2%
Consumer services 1 5.8%
Financial services 2 11.8%

Technology and telecommunications 2 11.8%

Total 17 100%

3.2. Methodology

Information for the analysis and identification of the key issues was obtained through
content and textual analysis [67,68]. Specifically, the information on the CE was all first
disclosed by the companies on their corporate websites and is verbatim. The information
was collected in March 2021 and has been subsequently processed using the analysis
methodologies indicated below.

Projects, initiatives and other aspects have been identified through content analysis.
They allowed us to identify which CE initiatives have been promoted by companies, the
CE phase involved and the benefits derived from them. The information downloaded from
the websites was also processed through a textual analysis programme based on our own R
code. It allowed us to determine the technical and quantitative content of the information
reported to stakeholders.

For the textual analysis of information, we applied a descending hierarchical classifica-
tion according to the method described by [69], where lexical classes are defined, and each
one represents a subject that can be described by the vocabulary that defines the subject.
By using the proximity of text segments to cluster the terms and identifying the central
points of company communiques, we can understand firms’ priorities in terms of circular
transformation.

In this analysis, we also constructed a matrix of lexical data, where the rows include
the different words used in the reports and the columns include the companies issuing
the reports. Their confluence corresponds to absolute frequency. We did not work with
this matrix, however, since pre-processing, which consists of eliminating empty words
like conjunctions, prepositions, etc. and keeping only semantically loaded elements, was
applied to the initial data. Lemmatisation was carried out on this group of elements,
reducing several words to a single term based on semantic relationships (e.g., I said, I will
say, let us say). Once all the words were obtained, and the data cleaning and debugging
processes were complete, we obtained the final lexical data matrix with which we worked.
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Given the multidimensional structure of this matrix, we used the correspondence
factor analysis (CFA), which is a classic multivariate technique in text statistics to detect
associations and oppositions between individuals and observations. These associations
and oppositions can be visualised separately or simultaneously on two-dimensional factor
maps [70]. Since the CFA works on profiles (the distribution of relative frequencies of a
line in a table, row or column in relation to the marginal total) and captures structures,
we carried out a statistical analysis of textual data to identify the most relevant terms in
the analysed reports. This analysis resulted in a geometric representation that facilitated
the interpretation of the numerical information of the lexical table, looking for axes of
the maximum dispersion of point-profiles around the centroid, with a minimum loss of
information. The chi-square distance metric was used, a weighted Euclidean distance,
which allows infrequent words to be weighted more and the most frequent words, less.
The chi-square distance neutralises all distortions in the graphical representation.

The words and companies—or activity sectors by groups of companies—are shown in
their representation on the factorial plane. We then looked for similarities according to the
proximity of the words to the companies on the plane. In this way, we characterised each
company based on the terms they used the most, which indicates the differences between
companies and their main focuses. We did the same for the sectors of activity, discovering
what really concerns these sectors and where they use most of their resources. The overall
methodological process is outlined in Figure 1.
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4. Results
4.1. Descriptive Textual Analysis

The analysis of the texts resulted in a total of 17,510 terms, represented in 2341 different
ways. We first represented the most frequent terms used by companies in a similarity
graph, similar to classification trees, representing the links of the selected type with the
other class types (see Figure 2). Before commenting on the results, note that certain
words assumed to be common to the topic have been deleted to obtain only the most
relevant information. These deleted words include circular economy, sustainability, project,
environmental, management, waste, commitment and responsible. This type of discourse focuses
on the term use, as it is linked with the rest of the terms; the use of matter, product, water, in
general, the importance of how to treat all resources. The CE represents a new model of
society that uses and optimises the stock and flow of materials, energy and waste, and its
objective is the efficient use of resources.
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The word matter is close to the central term use. It is connected to the terms quality,
processes in its creation, manufacture or supply. Following its trail, it connects with the verb
recycle. A little further away, we find the word plastic linked to the term package, highlighting
the importance of plastic in this movement. On the left, we have the term product and the
importance of animal and origin; close to these, we find the discourse on the life cycle of
certain equipment, vehicles and the relevance of electricity and new technology. In the upper
area, we find the paragraph dedicated to objectives, naturally including the economy. It
talks about the importance of replacing urban fuel or the creation of solar plants and their
maintenance. Finally, in the lower part, we observe how the CE is a strategy that aims
to reduce both the use of virgin materials and the production of waste, closing the loops
or economic and ecological flows of resources. Here, we can find terms such as reduce or
remove, linked to emissions, gas, carbon dioxide, or the impact or footprint left by tons of waste.
On the other hand, we have the importance of reducing production and consumption,
especially energy, its storage and the increasingly frequent alternative of biofuel.

Secondly, and in view of what has already been noted, we grouped all the terms into
four clearly differentiated clusters, discovering the four topics that companies prioritise in
their CE reports (see Figure 3):

• Red cluster: represents 22.2% of companies’ discourses, focussed on extending the
useful life of products, with a notable emphasis on recycling, especially plastic.

• Blue cluster: companies focus 26.1% of their reports on pollution, with the aim of
avoiding or reducing gas emissions (carbon dioxide, fuel, refinery, etc.) and favouring
processes for prudent water consumption.

• Purple cluster: occupying 20.7% of the reports, this cluster focuses on business ac-
tions. There are references to electrical installations, community relations and many
references to the management (cleaning) of generated waste.

• Green cluster: companies use 31% of their discourse explaining the importance of
the CE for a sustainable future. They focus on the search for a commitment to and
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the development of sustainable activities, where they prioritise and promote models,
make plans to change the environmental impact of their current activities and promote
the adequate use of resources over time.

Sustainability 2022, 14, x FOR PEER REVIEW 8 of 23 
 

• Purple cluster: occupying 20.7% of the reports, this cluster focuses on business ac-
tions. There are references to electrical installations, community relations and many 
references to the management (cleaning) of generated waste. 

• Green cluster: companies use 31% of their discourse explaining the importance of the 
CE for a sustainable future. They focus on the search for a commitment to and the 
development of sustainable activities, where they prioritise and promote models, 
make plans to change the environmental impact of their current activities and pro-
mote the adequate use of resources over time. 

 
Figure 3. Grouping of clearly differentiated clustered terms. 

4.2. Analysis of CE Projects 
The number of projects promoted, the CE phase to which they refer and a description 

of the projects and their benefits were identified through content analysis for each of the 
17 companies reporting on their commitment to the CE. This information is detailed in 
Annex 1. These companies have been classified into three levels according to the specific-
ity of their CE initiatives. Level 0 includes those companies that do not present a descrip-
tion of their CE phases and do not determine circular benefits; that is, they make symbolic 
speeches [23]. Level 1 includes active companies that present a description of their projects 
but not the benefits. Level 2 includes very active companies that report all the information, 
a description and the benefits of their CE projects. Twenty-two percent of the companies 
in the data sample used for this research belong to Level 0, with no description of benefits. 
Forty-four percent correspond to Level 1, with projects seeking to reduce landfill waste, 
recycle vehicles, give a second life to obsolete machines, revalue technology equipment, 
eliminate single-use plastics, etc. 

The remaining thirty-four percent are Level 2 companies, where the projects pro-
moted are mainly linked to the production of biogas, second-life electric vehicle batteries, 
the production of green hydrogen, the creation of new textile fibres from recycled gar-
ments and digital solution projects to reduce the consumption of energy, water and CO2. 
All these projects create benefits by removing tons of urban waste, generating large 
amounts of biogas, lengthening the life of batteries and avoiding large amounts of CO2 

Figure 3. Grouping of clearly differentiated clustered terms.

4.2. Analysis of CE Projects

The number of projects promoted, the CE phase to which they refer and a description
of the projects and their benefits were identified through content analysis for each of the
17 companies reporting on their commitment to the CE. This information is detailed in
Annex 1. These companies have been classified into three levels according to the specificity
of their CE initiatives. Level 0 includes those companies that do not present a description
of their CE phases and do not determine circular benefits; that is, they make symbolic
speeches [23]. Level 1 includes active companies that present a description of their projects
but not the benefits. Level 2 includes very active companies that report all the information,
a description and the benefits of their CE projects. Twenty-two percent of the companies in
the data sample used for this research belong to Level 0, with no description of benefits.
Forty-four percent correspond to Level 1, with projects seeking to reduce landfill waste,
recycle vehicles, give a second life to obsolete machines, revalue technology equipment,
eliminate single-use plastics, etc.

The remaining thirty-four percent are Level 2 companies, where the projects promoted
are mainly linked to the production of biogas, second-life electric vehicle batteries, the
production of green hydrogen, the creation of new textile fibres from recycled garments
and digital solution projects to reduce the consumption of energy, water and CO2. All
these projects create benefits by removing tons of urban waste, generating large amounts
of biogas, lengthening the life of batteries and avoiding large amounts of CO2 emissions.
They result in a 10% reduction in fuel consumption, a 20% reduction in water consumption
in agriculture, and a 30% reduction in public lighting, among many other advantages. They
also help to decrease 85% of the black spots where there is poor waste separation.

4.3. Business Strategies in CE Reporting

We grouped the information disclosed according to levels 0, 1 and 2, into which we
have classified the companies. As expected, there is a greater volume of information at the
higher levels (Level 0: 843 words, Level 1: 3146 words and Level 2: 13,521 words), with
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very concise reports from firms in Level 0, at an average of 211 words; reports that are
nearly twice the length from companies in Level 1, at 393 words, and reports in Level 2 that
clearly explain the phases and benefits of their CE projects, at 2254 words.

Studying the most commonly used terms (see Table 2) allows us to see that companies
in Level 0 use a discourse aimed at actions that should not be carried out, talking about
reducing water and energy consumption and emphasising the footprint of gas emissions,
carbon dioxide, etc. The terms used by companies in Level 1 show a different discourse,
focussing on new objectives, such as the use of electrical material, raw materials versus
products and their manufacturing processes and the importance of recycling. Finally,
the information included by companies classified in Level 2 involves the most important
aspects of the CE. This production and consumption model is mainly concerned with
reducing the amount of waste generated, which involves improving raw material use or
consumption, reusing and giving a second or third life to certain products, and recycling as
the last phase a product goes through: the three Rs on which the CE is based in search of a
sustainable economy.

Table 2. Word frequency distribution by levels.

Level 0 Freq. Level 1 Freq. Level 2 Freq.

1 Water 9 1 Residual 51 1 Residual 147
2 Consume 9 2 Objective 22 2 Raw material 108
3 Residual 8 3 Recurse 17 3 Life 48
4 Emission 8 4 Use 15 4 New 48
5 Reduce 6 5 Material 15 5 Use 43
6 Energy 6 6 Electronic 13 6 Water 43
7 Carbon dioxide 6 7 Equipment 13 7 Reduce 42
8 Efficiency 5 8 Recycle 12 8 Product 42
9 Recurse 4 9 Consume 11 9 Recycle 41

10 Model 4 10 Model 11 10 Process 40
11 Impact 4 11 Generation 11 11 Recurse 37
12 Gas 4 12 Net 11 12 Material 37
13 Environment 4 13 Product 11 13 Objective 36
14 Use 3 14 Raw Material 10 14 Plant 36
15 Generate 3 15 Process 9 15 Plastic 33
16 Natural 3 16 Life 9 16 Energy 31
17 Foot Print 3 17 Natural 8 17 Reuse 28
18 Biodiversity 3 18 Building 8 18 Pick up 25
19 Material 2 19 Value 8 19 Production 24
20 Plant 2 20 Reduce 7 20 Ton 24
21 Building 2 21 Impact 7 21 Consume 23
22 Production 2 22 Pick Up 7 22 Model 22
23 Ton 2 23 Dump 7 23 Building 22
24 Ecoeffiency 2 24 New 6 24 Emission 22
25 Hydric 2 25 Plastic 6 25 Service 22
26 Raw material 2 26 Economic 6 26 Produce 22
27 Objective 1 27 Ecodesign 6 27 Urban 22
28 Recycle 1 28 Gas 5 28 Technology 22
29 Process 1 29 Reuse 5 29 Fuel 22
30 Production 1 30 Chain 5 30 Dump 21
31 Urban 1 31 Use 5 31 Animal 21
32 Technology 1 32 Maintenance 5 32 Obtain 20
33 Reuse 1 33 Water 4 33 Quality 20
34 Origen 1 34 Efficiency 4 34 Cotton 19
35 Treatment 1 35 Services 4 35 Electric 17
36 Organic 1 36 Energy 3 36 Carbon dioxide 17
37 Solar 1 37 Treatment 3 37 Origin 17
38 Client 1 38 Oil 3 38 Manufacturing 17
39 Chain 1 39 Operation 3 39 Generate 16
40 Creation 1 40 Convert 3 40 Equipment 16
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Table 2. Cont.

Level 0 Freq. Level 1 Freq. Level 2 Freq.

41 Net 1 41 Dangerous 3 41 Value 16
42 Collaboration 1 42 Plant 2 42 Use 16
43 Remove 1 43 Production 2 43 Treatment 16
44 Residual 1 44 Produce 2 44 Organic 16
45 Storage 1 45 Origin 2 45 Vehicle 16
46 Supply 1 46 Client 2 46 Cycle 15
47 Species 1 47 Creation 2 47 Benefit 15
48 Symbiosis 1 48 Collaboration 2 48 Solar 15
49 Photovoltaic 1 49 Remove 2 49 Package 15
50 Biomethane 1 50 Residual 2 50 Efficiency 14
51 Ecosystem 1 51 Supply 2 51 Economic 14
52 Life 0 52 Biomethane 2 52 Supplier 14
53 New 0 53 Obtain 2 53 Biofuel 14
54 Product 0 54 Cycle 2 54 Foot print 13
55 Plastic 0 55 Diminish 2 55 Fibre 13
56 Use 0 56 Improvement 2 56 Battery 13
57 Pick up 0 57 Decarbonisation 2 57 Garments 13
58 Electric 0 58 Underground 2 58 Oil 12
59 Equipment 0 59 Regasification 2 59 Client 12
60 Dump 0 60 Emissions 1 60 Operation 12

If we delve a little deeper into the information obtained by levels (see Table 3), we find
no difference in the use of numbers in the reports, with values around 1.4–1.7%. However,
we do find differences in the use of technical words, and the proportion of these words is
much higher for firms in Level 2.

Table 3. Proportion of numbers and technical words by levels, CEO and work team training.

Level Level 0 Level 1 Level 2

Average words 211 393 2254
% Numbers 1.7% 1.4% 1.7%

% Techniques 4.9% 3.5% 6.2%

CEO training

% Engineers or chemists (CEO) 50.0% 37.5% 50.0%
% Lawyers (CEO) 0.0% 25.0% 16.7%

% Economists and managers (CEO) 50.0% 33.3% 33.3%

Board member training

% Male 72.4% 68.0% 70.1%

Total with training information (M) 7 9 8
% Engineers or chemists (M) 35.9% 19.4% 21.9%

% Lawyers (M) 25.1% 28.4% 30.9%
% Economists and managers (M) 39.0% 52.2% 47.1%

% Female 27.6% 32.0% 29.9%

Total with training information (F) 3 4 3
% Engineers or chemists (F) 25.0% 23.8% 15.0%

% Lawyers (F) 6.3% 23.8% 18.6%
% Economists and managers (F) 68.8% 52.5% 66.4%

Total Board Members 10 14 12

We analysed the possible effect of CEOs’ and directors’ training and gender. The CEOs
were all male, and we found a notable difference in the training of those in Level 2, where
there are high rates of engineers or chemists. The teams in the companies have higher
proportions of men at all levels, at around 70%, and higher rates of economists in training,
especially in Level 2 companies, with greater differences over other degrees among women.
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4.4. Industrial Strategies in CE Reporting

Finally, we grouped the information by activity sectors: consumer goods, basic materi-
als, industry and construction, oil and energy, consumer services, financial services, and
technology and telecommunications. We first observe a very large difference in the length
of the reports, where companies in the oil and energy sector use an average of 1561 terms,
followed by consumer goods with 1195, both well distanced from the rest. Companies
producing basic materials use 785 words, technology and telecommunications use 545 and
consumer services and financial services companies provide the most concise reports on
the CE, with around 185 words (see Table 4).

Table 4. Proportion of numbers and technical words by sectors, CEO and work team training.

Sectors Consumer
Goods Basic Materials Oil and Energy Consumer

Services
Financial
Services

Technology
and Telecom

Average words 1195 785 1561 185 187 545
% Numbers 1.1% 1.5% 1.8% 0.0% 1.7% 2.1%

% Techniques 5.3% 6.4% 4.9% 7.0% 2.7% 2.8%

CEO training

% Engineers or
chemists (CEO) 0.0% 66.7% 85.7% 0.0% 0.0% 0.0%

% Lawyers
(CEO) 50.0% 0.0% 0.0% 0.0% 33.3% 50.0%

% Economists
and managers

(CEO)
50.0% 33.3% 14.3% 100.0% 66.7% 50.0%

Board member
training

% Male 61.8% 76.8% 72.7% 70.0% 63.9% 65.1%
Total with
training

information (M)
7 8 7 7 10 10

% Engineers or
chemists (M) 12.5% 20.4% 33.5% 28.6% 16.7% 15.6%

% Lawyers (M) 32.5% 16.2% 29.2% 42.9% 36.7% 21.1%
% Economists
and managers

(M)
55.0% 63.4% 37.3% 28.6% 46.7% 63.3%

% Female 38.2% 23.2% 27.3% 30.0% 36.1% 34.9%
Total with
training

information (F)
4 3 3 3 4 5

% Engineers or
chemists (F) 25.0% 16.7% 20.7% 0.0% 25.0% 30.0%

% Lawyers (F) 29.2% 0.0% 18.3% 0.0% 33.3% 20.0%
% Economists
and managers

(F)
45.8% 83.3% 61.0% 100.0% 41.7% 50.0%

Board Members 11 11 11 10 16 15

Average Level 1.0 1.3 1.1 0.0 1.0 1.5
Level 0 50.0% 0.0% 28.6% 100.0% 0.0% 0.0%
Level 1 0.0% 66.7% 28.6% 0.0% 100.0% 50.0%
Level 2 50.0% 33.3% 42.9% 0.0% 0.0% 50.0%

The majority of the percentages of numbers in companies’ information are between
1.5% and 2%, with technology and telecommunications in the lead. Consumer goods (1.1%)
and the consumer services (0%) sectors are far below this. The companies with the most
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concise reports are those that use technical terms to a greater extent, with 7% in consumer
services. Close to these values are basic materials (6.4%), consumer goods (5.3%) and oil
and energy (4.9%). Financial services and technology and telecommunications use lower
percentages, at around 2.7%.

The information about the heads of companies shows us that training in engineering
or chemicals corresponds to the CEOs of sectors such as basic materials and oil and energy.
In the rest of the sectors, most of the CEOs have training in economics and business. We
find a greater number of company team members in the financial services and technology
and telecommunications sectors, with around 15–16 members, whereas the rest of the
sectors have 10–11 members. These are mostly men (62–77%). The greatest difference is
found in basic materials and oil and energy, whose company team members are 23% and
27% women, respectively; 30% in consumer services and around 35–38% in the rest of the
sectors, with consumer goods being the sector with the highest percentages of women
(38%). The highest percentages of women are trained in economics and business in all the
sectors. The same is true for men, with smaller differences, and there are higher proportions
of law graduates in consumer services.

Correspondence factorial analysis allowed the terms used most often by the companies
to be simultaneously represented with the technical words discussed in the previous table.
This study focuses on the representation of Figure 4, where, according to the location of
the companies close to the sectors of activity, we can characterise the CE reports they each
make and observe the most important differences.
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• Oil and energy: these companies are environmentally sensitive industries [51]. They
focus on the negative effects of emissions and pollution, the footprint left by their
actions, carbon dioxide, plastics, chemical agents, vehicles, and so on, but they also
comment on their new sustainable processes and models based on the substitution
of fuels or methods of generating energy, placing emphasis on eco-design, the use of
biofuels, the construction of solar plants, hydroelectric plants, electric vehicles, and
others, with the idea of planning tomorrow’s energy transitions today.

• Basic materials: the companies belonging to this sector are environmentally sensitive
industries [51] and focus on the impact of the tons of waste produced. Their objective
is to treat this waste and reduce and reuse materials before recycling. They speak about
the importance of treating plastic containers or the use of alternative energies. An
important part of this discourse is directed towards reducing environmental impacts,
the treatment and maintenance of gas, switching from biogas to biomethane, the
importance of composting and eco-efficiency.

• Financial services: these companies make concise and vague speeches about the CE.
• Technology and telecommunications: these companies talk about improvements in

production, creation and transport operations and the search for innovative technolo-
gies to help improve global waste management, reduce environmental impact and
optimise costs.

• Consumer goods: these companies focus their reports on products. They explain that
we live in an age of consumption, anchored to an economic model based on “produce,
buy, use, discard” and, in turn, they urge us to move towards a new model where
products and raw materials can have a second life without the need to produce new
consumer goods. In this way, waste and waste reduction, reuse and recycling result in
increased resource efficiency, respecting ecosystems and biodiversity.

• Consumer services: these companies make similar speeches to those of companies in
the consumer goods sector, proclaiming the importance of product life. Although they
are true, the reports analysed were very concise, with little specific information.

According to these results, we accept the null hypothesis since the environmentally
sensitive industries (oil and energy industry and basic materials) disclose and report more
CE information (average words, % numbers, % techniques and firms in level 2) than firms
from other sectors do. However, consumer goods is in the top three, in our opinion, because
they are closer to demand and can directly increase the value of the brands.

As a last point, and to explain how it is done, we present the words most commonly
used by companies in their speeches (around 50), making up 11.6%, together with the most
repeated technical words (around 40), although these make up only 1.5% of the sample
(see Figure 5).

This representation collects about 50% of the information. The most frequent words
(in blue) are less weighted and are located in the centre of the figure. The technical words
(in orange), with a higher weighting, are located closer to the edges of the figure.

• On the right side of Figure 5, we can see a discourse on the waste and footprint that
different emissions, such as carbon dioxide, leave on the road, compared to alternative fuel
for the sake of environmental benefit, such as the use of biomass and biofuel. Company
1 stands out in this regard.

• Other discourses, such as that of Company 7, are more closely related to the product,
establishing its origin, the quality standards in production, responsible use of material,
and everything related to recycling.

• Company 2, Company 3 and Company 9 are the main energy companies, and their
speeches are related to biogas or biomethane and regasification.

• Company 4 and Company 6, two large electricity companies in the Spanish energy
market, focus on social responsibility and seek to contribute to change, so they promote
photovoltaic solar energy and wind energy, refer to decarbonisation and talk about the
use of hydroelectric energy and harming any ecosystem (bryozoans, biotope etc.) as little
as possible.



Sustainability 2022, 14, 1149 14 of 21

• The rest of the companies produce a less specific discourse, where they prioritise the
term circular economy, the efficient use of resources and water, and speak of eco-efficiency,
biodiversity, ecodesign, etc.
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5. Discussion and Conclusions

Company initiatives and impacts are important factors in the speed of the transition
to the CE [7,18]. In our research, we categorised the information published in the corporate
web pages of 17 companies listed on the Spanish stock market according to their content
value. These companies are considered leaders in their sectors.

The analysis of the texts show that the companies, especially environmentally sensitive
industries, prioritise their commitment to a sustainable future based on the proper use of
resources in their speeches. The next most important topic is the reduction or elimination
of greenhouse gases and the prudent consumption of water, followed by lengthening the
useful life of products with a special emphasis on recycling. Finally, companies mention
specific technical and social initiatives that affect the environment. Thirty-four percent of
the companies describe their CE projects in detail and report the benefits of these projects
(Level 2). Forty-four percent describe only their initiatives, but not the benefits, focusing
on new objectives in terms of the use of raw materials and the importance of recycling
(Level 1). The remaining twenty-two percent do not do so in either case (Level 0), so
they are considered symbolic projects. The latter refer mainly to the regulatory aspects of
unacceptable actions and the objectives of reducing water and energy consumption and
the carbon footprint.

We found differences in CEO training, with a notable prevalence of engineers or
chemists, as well as higher proportions of male and female economists in management
teams in the companies that provide more and more detailed information (Level 2).
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The result of the industry analysis is that the oil and energy companies provide
more information on the negative aspects of their activities but offer information on their
solutions, with an emphasis on eco-design, biofuels, alternative energies and energy tran-
sition planning. Basic materials companies highlight the importance of waste and its
treatment, reduction and reuse, as do consumer goods and consumer services companies,
which promote the use of goods and services until the end of their useful life to reduce
waste. Finally, technology and telecommunications companies include some information
on improvements in waste management and the reduction of environmental impacts with
innovative technologies, and financial services hardly include any specific information on
CE initiatives or projects.

Our results show that institutional mimicry is feasible in the oil and energy and con-
sumer goods sectors because the listed companies disclose and report more CE information,
and they are profitable. However, much remains to be done to move towards the “new”
socioeconomic system suggested by [57]. The companies in our study act as opinion leaders
due to their size, so the information provided on their corporate websites benefits the
transformation process towards the CE because they explain the benefits produced by
corporate initiatives using a significant percentage of easily understandable terms [48]. The
results are in the line with those in the work of [24], as most companies focus on reducing
materials as well as air and water emissions. They used a data sample consisting of 220
large manufacturing companies in the EU that provided CE reporting information in 2016.
Their results were that the keywords Reduce and Recycle were more frequent than Reuse
(156, 61 and 183 companies mentioned them more than ten times, respectively), while the
majority of the companies included almost one KPI about Emission, Energy and Water
(200, 163 and 146, respectively). Considering the same keywords, our results in Table 2
show that from 17 listed companies, Reduce (55 times in Levels 0, 1 and 2) and Recycle (54
times) were also more frequent than Reuse (34 times). However, Water was more frequent
than Emission or Energy (56, 49 and 40, respectively). Furthermore, our paper makes an
important contribution since it incorporates the sector of activity into the work done by [24].
The analysis suggests that institutional pressures contribute positively to the amount and
type of information leading companies provide about their CE projects. Hence, industrial
strategies can be identified in CE disclosures as they are broader and more detailed in
companies that belong to the sectors most sensitive to institutional, especially coercive,
pressures, such as the oil and energy industries. Our work makes a significant contribution
to the area of corporate information and the CE because these industrial strategies do not
signal a direct embodiment of CE principles. However, they are key to accelerating the
transition to a CE from our current linear economic model [19].

The findings of this study lead to some useful implications for research, practitioners
and policymakers. For research, the empirical results are consistent with the literature
since large, listed firms are more active in implementing CE practices to mitigate negative
environmental effects [20], especially in the sectors most sensitive to institutional pressures
with worse environmental performance [28]. For policymakers, the offer of tax incentives
and the NextGenerationEU funds should have a guiding effect on enterprises [71]. Hence,
companies’ CE disclosures reveal their eagerness to comply with CE principles, and their
willingness to establish guidelines for the industry. For practitioners, the study confirms
that corporate managers consider the adoption of CE practices a win–win strategy to
achieve environmental and economic goals simultaneously.

There are two limitations, however, which will be future developments of the work.
First of all, the sample is limited since the cost of data processing means that we have
reviewed a small number of companies. Second, in connection with this, we are looking for
a way to digitise the information collection process and expand the sample. This would
make it possible to complete the information since sometimes companies use channels
other than their corporate websites to update data about their initiatives.
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Appendix A

Table A1. Information about Ce Projects by Company.

COMPANY INDUSTRY Nº PROJECTS CE STAGES DESCRIPTION CIRCULAR BENEFITS

COMPANY 1 Oil and energy

More than 230 CE
projects in the

different business
units.

Efficiency and
process innovation,
renewable energy

and alternative raw
materials

FUEL GENERATION
FROM URBAN WASTE.

Through the use of
technology, different waste

is heated to high
temperatures and in the

absence of oxygen,
produces gas that can be

used to replace traditional
fuels.

Remove 10,000 tons per
year of urban waste from
landfills in the first phase.
Remove 100,000 tons of

waste per year in the
following phases.

COMPANY 2
Basic materials,

industry and
construction

13 projects Reuse

ECOPARK.
It is a plant designed and

built by Company 2 for the
mechanical-biological

treatment of solid urban
waste to produce biogas

and compost that are later
converted into energy and

fertiliser, respectively.

10,000 tons per year of
garbage from selective

collection
35,000 tons per year of

dehydrated sludge
Biogas generation:

8,900,000 Nm3/year6
composting tunnels with
a capacity of 35,000 tons

per year

COMPANY 3 Oil and gas Unknown Reuse

It is launching a project to
take advantage of the cold
from liquefied natural gas

that allows it to be
channelled to refrigeration

facilities.

Unknown

COMPANY 4 Oil and gas 17 Projects in Spain Reuse

ELECTRIC VEHICLE
BATTERIES TO LIGHT UP

A CITY.
This project is based on an

energy storage system
using electric vehicle
batteries at the City X

thermal power plant to
guarantee the city’s

electricity supply in the
event of a power outage. In

this way, a second life is
being given to the batteries

of electric vehicles.

It is a more economical
and sustainable

alternative to stationary
power storage batteries

Contributes to improving
the quality of supply

Extends the life of already
spent batteries in electric

vehicles
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Table A1. Cont.

COMPANY INDUSTRY Nº PROJECTS CE STAGES DESCRIPTION CIRCULAR BENEFITS

COMPANY 5
Basic materials,

industry and
construction

Unknown Reuse

Zero Waste to Landfill
project: a project in

collaboration with Ford
that seeks to reduce the

waste that is taken to the
landfill to zero by looking
for a new location for the
waste that is generated.

Unknown

COMPANY 6 Oil and gas Not available Ecodesign

Green Hydrogen Plant
This project will consist of a
photovoltaic solar plant, a
lithium-ion battery system
and a hydrogen production
system through electrolysis.

The green hydrogen
produced at this plant will

be used in Brand’s
ammonia factory to

produce green fertilisers.

It will avoid emissions of
39,000 tons per year of

CO2.
It will reduce the plant’s

natural gas needs by
more than 10%.

COMPANY 7 Consumer goods Unknown Reuse and recycle

CLOSING THE LOOP.
Installing collection points,
mitigating the generation of

waste and promoting the
reuse of clothing, marketing
it for social purposes and

recycling for industrial
materials. This initiative is

carried out through
cooperation with nonprofit
organisations and research
programs in technologies to

create new textile fibres
from recycled garments.

100% of the company’s
waste is recycled or
treated with another

environmentally
sustainable management

method.
1201 million security

alarms recycled.
120 million hangers

recycled.

COMPANY 8 Financial services Unknown Recycle

Company 8 has a Road
Safety and Experimentation

Centre.
This is a global

technological centre for the
design, insurance, use,

maintenance, repair and
recycling of vehicles and

other solutions for the
mobility of goods and

people.

Unknown

COMPANY 9 Oil and gas Unknown Unknown Unknown Unknown

COMPANY 10 Oil and gas Unknown Reuse

Obsolete Machines
Marketing Project.

This project promotes the
relocation of power

machines that are no longer
used in the value chain as
resources or raw materials,
giving them a second life

and preventing them from
ending up in a landfill.

Unknown
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Table A1. Cont.

COMPANY INDUSTRY Nº PROJECTS CE STAGES DESCRIPTION CIRCULAR BENEFITS

COMPANY 11
Technology and
telecommunica-

tions
Unknown Ecodesign

ECO SMART
It is a project of digital

solutions for Company 11
client companies that helps

them to see their
contribution to the

environment when they are
installed. Based on a 100%

renewable and
low-emission network to
reduce energy, water and

CO2 consumption.

15% reduction in fuel
consumption with fleet
management services

20% reduction in water
consumption in

agriculture with Smart
Agro

30% reduction in public
lighting consumption
with Smart Lighting
43% reduction in the
average time spent

searching for parking
with Smart Parking,

26.6% reduction of energy
consumption with the

Energy Efficiency service
and LUCA Energy,

10% reduction in fuel and
85% development of

black spots where there is
poor waste separation,
thanks to Smart Waste

COMPANY 12
Basic materials,

industry and
construction

Unknown Unknown

Company 12’s Positive
Impact 360º project is a plan
approved by the Board of

Directors that summarises a
series of actions that add
value in five main areas:
ethical, responsible and
transparent governance,

eco-efficiency and the fight
against climate change,
the CE and sustainable

products,
committed teams, culture,

diversity and safety,
supply chain and

community impact.

Unknown

COMPANY 13
(Resulted of the
acquisition of
one financial
company that

purchases
another

outright)

Financial services Unknown Reuse and recycle

It carries out a selective
collection of waste that

allows it to be recovered
and recycled both in

corporate buildings and in
the office network. The

comprehensive plan for the
revaluation of technology
equipment also promotes

the transfer of said
equipment to nonprofit

organisations, and in 2020
this plan was extended to

office furniture.

Unknown

COMPANY 14
Technology and
telecommunica-

tions
Unknown Consume

Zero Plastic InitiativeThis
consists of gradually

eliminating single-use
plastics in all the entity’s

offices.

Unknown

COMPANY 15 Consumer services Unknown Unknown Unknown Unknown

COMPANY 16 Oil and Gas Unknown Unknown Unknown Unknown

COMPANY 17 Consumer goods Unknown Unknown Unknown Unknown
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