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Abstract

Theoretical background: The concept of circular economy (CE) emerged in 1970 and gained popularity in
the early 21* century, particularly in European Union (EU), China, and India. CE is a response to resource
depletion and environmental degradation. As CE aims to maintain the usability of products and materials
while minimizing waste, its incorporation into regulations and policies is driven by the need for sustainability
and effective waste management. The study analyses main scientific papers from 1970 to 2024 to show
changes in terminology, understanding, and interpretation of the main components of the idea of circularity.
Purpose of the article: This paper examines the consistency of CE research principles with the regulatory
framework, assessing the conceptual aspects and scope of the CE as presented in EU documents.
Research methods: The research method was desk-based, using formal regulations and research frameworks
based on the Scopus and Web of Science databases. Mainly academic studies and legal acts were evaluated.
Main findings: Over time, the scope of the CE definition changes. Among other things, a significant
increase in formal and legal regulations for companies can be seen from 2020 onwards. The number of
studies has also grown rapidly in recent years. While the definition of CE has not changed significantly,
there have been major changes in the key areas of activity and scope. We systemize the regulatory aspects
of CE by: CE definition boundaries, values, targets and reporting. The original nature of this article is
to organise the knowledge on CE contained in the literature and source documents of the EU. The study
will enable the promotion of knowledge on circularity by structuring the terminology and indicating the
thematic scope of CE in different documents. Given the social context, the article can be used to raise
awareness of the CE among consumers, enabling them to make more informed choices when selecting
products and services.

Introduction

If current trends continue, global resource extraction could double by 2050,
resulting in severe environmental degradation.

CE strategies can decouple economic growth from resource use.

(UNEP, 2011)

The idea of circular economy (CE) is increasingly recognized as essential for
the entire world due to its role in promoting sustainability, reducing environmen-
tal degradation, and improving resource efficiency. United Nation Environmental
Programme (UNEP) highlights that during time of increased pressure on natural
resources, the CE offers a rational solution of maximizing value of resources, while
minimizing waste (Bienkowska, 2023). Ellen MacArthur Foundation proves that
the CE may reduce the negative impacts of waste, such as pollution, land loss and
degradation, or huge amounts of plastic worldwide (Ellen MacArthur Foundation,
2013). The CE is also critical to fight against climate change, as it lowers greenhouse
gas emissions by reducing extraction and manufacturing.

The CE appears in many European Union documents, but also in the research as
a desirable business model for sustainable organisations (Prochniak, 2025). It means
moving away from a linear economic model that relies on the consumption of resources
to make products that end up in landfills. The circular approach assumes that what was
previously waste can still be a resource or product through circular processes such as
recovery, but also reuse, refurbishment, reuse and repair (Potting et al., 2017).



Pobrane z czasopisma Annales H - Oeconomia http://oeconomia.annales.umcs.pl
Data: 29/06/2026 01:13:28

THE CIRCULAR ECONOMY PRINCIPLES: A THEORETICAL AND DEFINITIONAL EXPLORATION... 185

One element of the introduction of the CE is the European Green Deal — a pack-
age of policy initiatives aimed at ESG reporting, which is intended to put the EU
on the path to a green transition and ultimately achieve climate neutrality by 2050
(Official European Council of the European Union). Over the past few years, more
Green Deal-related regulations have gradually been introduced. One of the most
recent documents is the Corporate Sustainability Reporting Directive — CSRD (Di-
rective (EU) 2022/2464) and the European Sustainability Reporting Standards, which
set standards for environmental, social and governance (ESG) reporting to ensure
transparency of companies’ operations (Prochniak & Ploska, 2022). ESG reporting
relates to the transition to a CE and resource use in the Environment (E) area of the
European Sustainability Reporting Standard (ESRS). Therefore, the transition already
applies to companies at the level of their business model and development strategy
from 2024 onwards. The purpose of this paper is to assess the relationship between
CE theory and the perspective derived from EU documents related to business. Due
to formal regulations, an analysis of foundational data was adopted as the main

method. Mainly academic studies and legal acts were assessed.

This research contributes to the existing literature in two key ways. First, it
bridges the gap between CE theory and legal-institutional practice by tracing how
theoretical constructs are translated into enforceable corporate obligations. Second,
it offers a timely analysis of a rapidly evolving regulatory environment, providing
insights that can support both academic debate and business adaptation. By con-
textualizing CE within the framework of ESG reporting, this study advances the
discourse on sustainability and corporate accountability, particularly in the face of

Europe’s ambitious green transformation agenda.

Literature review

The CE is a very broad concept, which has grown rapidly in international research
since 2018. More than 45,000 research papers containing “circular economy” have
been indexed in the Scopus database from 1990 to Q12025. Until 2002, no more than
10 articles per year were indexed, 100 articles were exceeded in 2009 and 200 in
2015, with 1,400 exceeded in 2018. The sudden surge of interest in the topic brought

the indexing of more than 11,000 scientific articles in 2024.

A relatively compliant growth curve applies to the number of indexed scientific
publications in the fields of economics and finance and management and account-
ing sciences. Using the VOSviewer software tool (version 1.6.20) and Scopus da-
tabase, current research topic areas related to the CE were extracted based on the
co-occurrence of keywords (full-counting). Due to limitations of the use of records
in VOSviewer, articles from 2016 (article diffusion) and in the areas of: Business
management and accounting, and Economics, econometrics and finance were chosen

for the study.
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Figure 1. Number of scientific papers regarding CE by year indexed in Scopus

Source: Scopus.
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Figure 2. The network visualization of literacy topic area based on keywords “circular economy” in
Scopus database

Source: Authors’ own study.

The most relevant publication contexts were related to sustainable development,
waste management, recycling, or life cycle. Although some studies refer to the 1940s
food industry evolution (Glover et al., 2014), or to the 1930s concept by Leontief
(Witjes & Lozano, 2016), the concept of a CE has been widely developed since the
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1990s. The origin of the term is assigned to the economic model created by Pearce and
Turner in 1990 in the context of the principle that “everything is an input to everything
else” (Glover et al., 2014; Rizos et al., 2017). However, in the prevailing opinion of
studies, the circular concept initiated in the 1960s, regarding the environmental risks
(Piwowar-Sulej, 2021) and industrial ecology (Le Tellier et al., 2019). Another approach
identifies as a base date the 1970s tracing the oil crisis (Chatterjee et al., 2021; Ciulli
& Kolk, 2019; Davies et al., 2017; Durst & Zieba, 2020; Garretson et al., 2017).
Despite the time, there is no consensus on defining circular economics. The term
is most often presented as a combination of reduction, reuse, and recycling activities,
while it is often not emphasized that CE requires systemic change (Kirchherr et al.,
2017). Researchers notice that CE is a “regenerative system in which resource input
and waste, emission, and energy leakage are minimized by slowing, closing, and
narrowing material and energy loops through Rs strategies” (Geissdoerfer et al.,
2017, p. 579). Those strategies were integrated by the 3Rs concept of (reduce, reuse,
recycle) (Bai et al., 2020; Korhonen et al., 2018; Piwowar-Sulej, 2021), then the 7Rs
(rethink, reduce, reuse, repair, refurbish, recover, recycle) and 10Rs by adding refuse,
remanufacture and re-mine (Alvarez-Risco et al., 2022; Shevchenko et al., 2023).
Yet, the concept is still being developed and changed, what effects with a change
among Rs (Potting et al., 2017). In Figure 3, the levels of Rs in CE are related to the
three areas. These fields illustrate stages of a product’s lifespan: designing, usage

and consumption, and end of life.

REFUSE
RETHINK
REDUCE DESICN

Figure 3. Levels of circularity: 10Rs
Source: (Cramer, 2022).
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Another approach shows circular economy in the business models of compa-
nies, in which context it refers to a change in entities. This economic model leads to
a waste-free system that adheres to three principles: (1) preserve natural capital, (2)
optimize resource yields by circulation of products and components at the highest
utility, (3) foster system effectiveness by reducing the negative externalities (Ellen
MacArthur Foundation, 2015). In the business model, the circular economy is linked
to technological development. One of the needs in the transition to CE is eco-inno-
vation, which closes the loop of products’ lifecycle, gets value from waste, and ad-
dresses the need for environmental resilience despite growth trends (Prieto-Sandoval
etal., 2018). Many business practices and considerations are being analysed in terms
of circularity, such as digitalization and digital technologies (Gregori & Holzmann,
2020; Luzzini et al., 2015; Piwowar-Sulej, 2021), sustainable innovation (Brix, 2020),
sustainable consumption (Curtis & Mont, 2020; Frostenson et al., 2022; Viciunaite
& Alfnes, 2020; Witjes & Lozano, 2016), managing resource loop (Dijkstra et al.,
2020; Hess, 2014; Heyes et al., 2018; Le Tellier et al., 2019;), closed-loop systems
(Ciulli & Kolk, 2019; Mellor et al., 2014; van Rijnsoever, 2022; Zhao et al., 2022),
cradle-to-cradle product approach (Dijkstra et al., 2020), or shared services, green
human resource management.

The CE received a lot of attention in the context of sustainable organizations and
their dynamic capabilities to implement new business models in a complex envi-
ronment (Curtis & Mont, 2020; Santa-Maria et al., 2022). The relationship between
sustainable development goals (SDGs) and the CE is increasingly recognized as
a synergy for achieving sustainable development. The CE promotes resource effi-
ciency and waste reduction, which directly supports various SDGs, while the SDGs
provide a framework for measuring the impact of CE initiatives. This interplay is
crucial for fostering social change and environmental sustainability. CE practices
enhance the efficiency of resource use, contributing to SDG 12 (Responsible Con-
sumption and Production) by minimizing waste and promoting recycling (Gallar-
do-Vazquez et al., 2024). CE can drive social change by creating jobs and fostering
inclusive economic growth, aligning with SDG 8 (Decent Work and Economic
Growth) (Gallardo-Vazquez et al., 2024). The concept of the circular economy is
widely recognized as a trigger for the transformation of business models (Tura et al.,
2019), leading to circular business models (CBMs) (Heyes et al., 2018) that include
circular products, reverse cycles, new frameworks, and transition in consumption
models from owners to end-users. Sustainability reporting serves as a bridge between
CE practices and SDGs, allowing organizations to communicate their contributions
effectively (Gallardo-Vazquez et al., 2024). CE acts as a mediator in the SR-SDGs
relationship, enhancing the visibility of sustainability initiatives and their alignment
with SDGs (Gallardo-Vazquez et al., 2024).

The CE includes the transition from linear to sustainable practices (Brix, 2020).
Among the crucial aspects, restorative and regenerative production, and industrial
systems that should lead to resource efficiency are emphasized (Frostenson et al.,
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2022; Heyes et al., 2018; Korhonen et al., 2018). Hence, the CE is most commonly
seen through the prism of manufacturing and production (Piwowar-Sulej, 2021;
Tecchio et al., 2017; Weissbrod & Bocken, 2017) with a focus on cleaner production
(Brix, 2020; Durst & Zieba, 2020). Transportation (Bogel et al., 2019), building and
construction sectors (Le Tellier et al., 2019; Tecchio et al., 2017), food (Bai et al.,
2020; Berg, 2000; Glover et al., 2014), services (Frostenson et al., 2022), fashion
and textile industry (de Brito et al., 2008) or agriculture (Dubey et al., 2017) are

mentioned widely in terms of CE.

Some studies indicate CE implementation barriers such as: high production
and marketing costs, lack of consumers’ interest, limited knowledge of CE design,
limited availability of circular supply streams, regulatory barriers, and limitations of
experimental practices (Hartley et al., 2022). Depending on the place where barriers
appear, they may be divided into internal (company’s policies and strategies, financial,
technological, lack of resources, collaborations, product design, internal stakeholders)
and external (consumers-related, legislative and economic, supply chain-related,
socialism cultural, and environmental) (Hina et al., 2022). The external barriers are
often extended to market, institutional, and regulatory, as well as economic (Bian-
chini et al., 2019; Hart et al., 2019), while internal ones may be associated with the
managerial approach, policy and regulatory, customers, and performance indicators
(Galvao et al., 2018). Nevertheless, academics notice insufficient knowledge about
the adoption and implementation of the circular approach, especially in different sec-
tors and small companies (Heyes et al., 2018; Stal & Corvellec, 2018). Furthermore,

CE issues are not sufficiently taken into account in strategic thinking.

Research methods

This study adopts a desk-based research approach to provide an explanation of the
CE concept and its integration within EU regulations and policies. The primary aim is
to explore the coherence between CE theory and its regulatory manifestations, while
also systematising the associated terminology. This methodological choice is appro-
priate for synthesising both theoretical insights and formal legislative developments.
To conduct this analysis, two key sources of information were used: 1) academic
literature indexed in the Scopus database; 2) EU policy documents and legal acts.

The literature review was supported by findings from an analysis of the themes
that co-occurred with the term “circular economy” using the Scopus database and the
VOSviewer tool. A strategic and critical reading method was employed to analyse
a range of EU documents, including directives, regulations, and strategic frame-
works. These were examined for their references to CE principles, values, goals,

and reporting requirements.
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Figure 4. Timeline of Circular Economy regulation framework

European commission The Circular
Economy Package 2018

Source: Authors’ own study based on Circular Economy action plan.

The selected documents were systematically reviewed and categorised to enable
structured thematic analysis. Regulatory findings were grouped into four key topics:

1. Definitions

2. Underlying values
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3. Strategic

goals

4. ESG reporting requirements

The temporal progression of these documents is illustrated in Figure 4, which
presents the chronological development of EU CE-related policies and acts.

The academic findings were then compared and cross-referenced with the reg-
ulatory insights, in order to highlight convergence and divergence between theory
and policy. This comparative approach enhances the study’s contribution by linking
conceptual understandings with practical regulatory implementation.

Results

The analysis of EU legislation gives a picture of a well-thought-out policy that
has evolved over time. The first documents focus on defining the idea and role of the
EU in achieving sustainable development goals through the implementation of a CE.
Over time, the documents specify the concepts, objectives and individual tasks to
be implemented by individual EU member states and their subordinate bodies. The
most recent documents not only relate to organizations at the macro scale, but also go
down to the micro level — they oblige companies operating in the EU to take action
for circularity. Taken together, the documents create a holistic vision of a European
economy that is environmentally friendly, provides resources for entrepreneurs and
cares for the quality of life of society. Analysis of the EU documents reveals changes
in the approach to circularity, summarized in Figure 5.

CIRCULARITY
TIMELINE

2015

CE was framed in broad terms
focusing on four areas:
production, consumption,
waste management,

2018

2019

European Green Deal

A broader roadmap aimed at

s

2020
Circular Economy Action
Plan

Emphases changes in
consumption and

Circular g

The relationship between
chemical, product, and waste
legislation was a critical issue.

An introduction of a monitoring
with 10 key

y raw ials.

The approach at this stage
was general, outlining the key
themes but not delving into
detailed measures.

indicators to track the progress
of CE across the lifecycle of
resources, products, and
services.

ing climate
by 2050.

The Green Deal identified 8
key areas, including
mobilizing industry to be
clean and CE, as well asa
strong focus on renewable
energy.

Specific attention was given
to reuse, recycling, and
waste management, with a
focus on influencing both
producers and consumers.

Figure 5. Circularity timeline diagram

Source: Authors’ own study based on Circular Economy regulation framework.

2024
The European Sustainability
Reporting Standards

Provide a framework for companies
to report on sustainability-related
issues, including the CE.

A holistic, transparent reporting on
how companies are adopting
circular business models, reducing
waste, improving resource
efficiency, and contributing to
sustainability goals like climate
action and biodiversity
conservation.



Pobrane z czasopisma Annales H - Oeconomia http://oeconomia.annales.umcs.pl
Data: 29/06/2026 01:13:28

192 KATARZYNA OSIECKA-BRZESKA, JOANNA PROCHNIAK, JOANNA CZEREPKO

Analysis of the text of EU documents allows us to outline four key areas of leg-
islative focus. The first is the limits of CE regulation, which define circularity and
thus the scope of regulation. The next important area is values, which identify areas
where circularity plays an important role. Objectives define the main goals that the
European Union wants to achieve by implementing the idea of a CE. The last, but
equally important, area is reporting, which is the most prominent in the legislation and
allows us to monitor the degree and direction of implementation of the above areas.

CE concept boundaries

The concept of the CE has been defined and redefined in various EU documents,
each highlighting slightly different aspects of the framework depending on the context
and objectives of the document. The Circular Economy Packages of 2015 and 2018
focus on resource loops and waste minimization, presenting a fundamental view of
CE. This approach is related to the 10Rs theory mentioned above. The 2020 Action
Plan includes more societal and economic dimensions, suggesting that CE is critical
for climate neutrality and digital innovation. The ESRS ES5 (2023/2024) provides
the most comprehensive definition, focusing on preserving the value of resources,
minimizing environmental impact and efficient use in a broader economic context.
In summary, definitions are evolving from a primarily resource-focused approach in
earlier documents to a systemic and economic approach in more recent documents,

integrating environmental, social and technological dimensions.

Values

The values and key action areas related to CE in EU documents reflect the evolv-
ing priorities and broader objectives of the EU, which is in line with the EU’s overall
sustainable development policy. The 2015 and 2018 packages focus on the basics
of waste reduction and efficient resource management, with the 2018 version ex-
tending to regulatory measures. The European Green Deal broadens the scope of
circularity to include climate, energy, biodiversity and pollution issues, integrating
CE principles into broader environmental and economic policies. The 2020 Action
Plan prioritises key value chains and emphasises sector-specific actions in industries
such as electronics, textiles and construction, while aiming to change consumption
and production patterns. The ESRS E5 document presents the most holistic and
systemic vision of the CE, emphasising the need for a resilient, sustainable and
regenerative economic system that decouples growth from resource extraction and
creates new economic opportunities. In conclusion, the EU’s CE values are evolving
from a waste reduction framework (2015) to a comprehensive, climate-linked strategy
(Green Deal, 2020 Action Plan) and finally to a holistic economic transformation

model (ESRS ES, CSRD).
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Goals

The goals out in the EU’s CE policy documents reflect their specific focus and
the broader context in which they were developed. The 2015 Circular Economy
Package focuses on setting regulatory targets for landfill, reuse and recycling, with
specific measures to be achieved by 2030. The 2018 Circular Economy Package
shifts towards addressing a critical environmental issue — plastic waste — by focus-
ing on transforming its design, production and recycling processes. The European
Green Deal has broader ambitions, aiming to transform the entire European economy
for a sustainable future, with a strong focus on climate neutrality, innovation and
financing the green transition. The 2020 Action Plan emphasises closing the loop by
transitioning to a fully CE, focusing on sustainable business models and increasing
Europe’s competitiveness through circular practices. The ESRS E5 (2023/2024) has
the most specific targets, focusing on corporate reporting and transparency, with
a focus on understanding the financial and strategic implications of resource use
and CE practices for companies. It sets standards for disclosure to ensure alignment
with circular principles. In summary, previous documents (2015, 2018) focus on
sector-specific targets such as waste management and plastics transformation. The
Green Deal and the 2020 Action Plan aim for broader systemic change, focusing on
the transformation of the whole economy. ESRS ES5 sets corporate accountability as
its main objective, ensuring that companies align their strategies with CE principles

and report on the financial impact of these practices.

Reporting

Reporting on circularity varies significantly across EU documents, reflecting
the evolving complexity of the CE agenda and the mechanisms for tracking prog-
ress. The 2015 Circular Economy Package focuses on action plans and legislative
proposals, with little emphasis on detailed reporting. The 2018 Circular Economy
Package takes a reporting approach, assessing the implementation of the original
2015 action plan, making it more analytical and reflective of progress. The Euro-
pean Green Deal provides a strategic roadmap, focusing on the investments needed
for long-term goals, but does not provide detailed reporting specific to the CE. The
2020 Action Plan focuses on the systemic transformation of product policy and
consumption patterns, offering a set of initiatives rather than a structured reporting
or evaluation mechanism. ESRS E5 (2023/2024) is the most comprehensive in terms
of reporting, with a structured annual report based on a large set of quantitative
indicators to track CE progress in detail. In summary, the earlier documents focus
on action plans and strategic initiatives, while the latest reports, such as ESRS ES,
introduce more detailed, quantitative reporting frameworks to systematically monitor

and evaluate CE progress.
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Discussion

Given the historical overview, it is clear that legislative work on the transition
to a CE is intensifying. In the first period (2015-2019), only three documents were
published on the CE in the Economy. Between 2020 and 2023, there was a significant
increase in the number of regulations introduced, with two to four papers appearing
per year (12 in total). The increase in the number of papers is reflected in the growing
number of scientific publications — and thus in the growing interest in the topic of
CE in the scientific world. A dynamic growth can be observed from 2020 onwards

(2018: ~1,400 articles, 2021: ~5,300, 2022: ~6,500, 2023: ~8,000).

Approaches to CE have changed over time. In terms of key action areas, in 2015
these were very broadly defined as production, consumption, waste management and
secondary raw materials. The Circular Economy Package 2018 takes a more concrete
approach (e.g. the relationship between chemicals, products and waste legislation;
a set of ten key indicators to assess the progress of the transition to a CE at each
stage of the life cycle of resources, products and services). The European Green
Deal (2019) focuses on a roadmap to improve efficiency in resource use, restore
biodiversity, reduce pollution and outlines the investments needed to transition to
a climate neutral Europe by 2050. The CE context is again taken up in a broader
sense. In addition, renewable energy sources have also received a lot of attention. In
the Circular Economy Action Plan (2020), the focus of the approach is on changing
consumption and production behaviour through reuse and recycling, as well as waste
management. The approach shifts from a generic nature to specific detailed changes
in the behaviour of producers and consumers. It is interesting to see a two-pronged
approach to the problem — from both the producer’s and the consumer’s perspective.

It is not only the increasingly complex regulatory environment and the growing
number of publications that demonstrate the relevance of the issue. The transition
to a CE will be one of the most challenging elements of the changes in the business
environment introduced by the ESG. The ESRS E5 directly requires companies’
business plans to adapt their strategies and business models to the principles of the
CE (such as minimizing waste, maintaining the value of products, materials and
other resources at their highest value by increasing their efficient use in production)

(ESRS ES5, 2024).

Circular approach contrasts with the linear economy that has been in place
since the Industrial Revolution. The concept is now progressing faster than before.
Table 1 shows how CE has changed in recent years. There is clearly a shift in focus
from efficient management of resources and reduction of waste generation towards
a comprehensive management approach. The shift from general terms characterising

CE to the level of strategy and business model is noticeable.
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Table 1. Summary of literature review on circularity concepts
Cateeo 2015 CE 2018 CE European Green | 2020 CE Action ESRS ES
gory Package Package Deal (2019) Plan (2023/2024)
Focus on re- Extended legal |Integration Economic and | Most comprehensive
CE concept | S0Uree loops and | approach, links | of climate, social dimen- definition — preserv-
Pt | waste minimiza- | between chem- innovation, and |sions included, |ing resource value,
boundaries . . T . L
tion. Related to  |icals, products, |digitalization focus on climate | minimizing impact,
the 10Rs theory |and waste aspects into CE | neutrality resource efficiency
Transformation | Systemic, regen-
. . CE as part . yst »re8
Efficient Waste legisla- of broader of value chains, |erative economy
resource man- | tion, implemen- . change in decoupled from
Values . . environmental . .
agement, waste | tation moni- . production and | resource extraction
. . and economic . o
reduction toring consumption —resilience and
strategy . .
patterns innovation focus
Legislative tar- . C t rti
gisative tar . | Climate neutral- . orporate reporting
gets: recycling, |Focus on plastic: | ., . . Closing the loop, | obligations, under-
. ity, innovation, . . . .
Goals landfill —to be | design, produc- . circular business |standing strategic
. . . green transition .
achieved by tion, recycling . models and financial CE
financing T
2030 implications
Action pl Analysis of . t of initiati
ction pian na‘ysis o Strategic roadm- Set of initiatives, Annual reports,
and legislative  [2015 action plan . no structured PR
. . ap — no specific . quantitative indica-
Reporting proposals, no ad- | implementa- . monitoring
. . . CE reporting : tors — most advanced
vanced reporting | tion — reflective or evaluation .
system reporting system
system approach system
8 key areas (en- . .
Broad areas: Concrete v ( Shift from Business model and
. . ergy, industry, . .
production, areas: chemicals, generic to specif- | strategy transfor-
Approach . clean economy), |: . .
consumption, products, waste, . ic actions for mation, new ESG
to CE emphasis on . .
waste, secondary | 10 progress . producers and | reporting require-
. Lo sustainable
raw materials indicators . consumers ments
investment
CE embedded Economic trans-
Start of formal | Strengthen- . . .1
. in main EU From theory to | formation and
L CE concept ing legal and . . .
Significance . o development practical action | corporate obligations
developmentin | monitoring strategy (green | in key sectors key ESG reportin
the EU foundations Y (& Y Y P &
transition) document

Source: Authors’ own study.

In summary, the most significant change is taking place at the level of moving
from a more macroeconomic conceptual position to the management level of indi-
viduals. This shift is an implementation which requires companies to create their
own framework for the transformation towards a CE based on existing legislation.

Conclusions
CE is a very important area of ongoing change in the European market. Its main

objective is to reduce the resource intensity of production and to become less dependent
on resource extraction. The idea seems legitimate and its implementation is moving
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closer — through a series of legislative measures. There is also a clear shift from a more
generic approach to one that forces changes in companies’ business models.

However, it is important for companies to understand that the CE is becoming the
business standard. In order to manage “closing the loop”, entrepreneurs must first realise
what the CE is related to. This first step is described in detail in this article. Once the
problem is understood, it is ideally to measure it. Depending on the type of product
and the environmental burden generated and the purpose of the enterprise, different
indicators can be used to monitor environmental impact. In Table 2 there are provided
some suggestions that can support the transformation towards a CE.

Table 2. Examples CE metrics and disclosure

Indicator category Example metric or disclosure

Resource use Percentage of recycled materials used in production

Waste management Tonnes of waste diverted from landfill

Product circularity Percentage of products designed for disassembly and reuse

Strategy & governance CE targets in product design, procurement, or supply chain

Water footprint Amount of water used to produce good or service
Total amount of GHG (greenhouse gas emissions) generated during the

Carbon footprint product life cycle (from extraction of raw materials through manufactur-
ing, transport, use phase and disposal)

LCA (life cycle assessment) A m'ethod of assessil?g the environmental impact of a product (process or
service) throughout its life cycle

il;;(g;izrsl (slg;t;lél e;l;lhty reporting Potential impact of CE-related policies on business model

Source: Authors’ own study.

The most extensive description of CE is provided in ESRS E5 — Resource Use
and Circular Economy, which focuses on resource management and the transition to
a circular economy, and includes both qualitative and quantitative disclosure require-
ments. Based on the indicators given in ESRS ES5 standard, one can conclude that the
main recommendation for business in implementation of CE are Policies and Actions
related to resource efficiency and circularity. One of the requirements is creation of the
strategies for design for reuse, recyclability, reduction of resource consumption, and
product lifetime extension. This standard also forces entrepreneurs to look at resource
Inflows and Outflows. The main objectives in this regard are reducing the total weight
or volume of raw materials used (renewable and non-renewable), increasing the per-
centage of recycled or reused materials used in production, increasing the amount of
secondary raw materials used as input and lowering the total waste generated.

Moreover, the standard indicates product and material circularity, defined as
introducing design for circularity (durability, reparability, reusability, recyclability,
modularity and availability of spare parts) and business models supporting CE (e.g.
product-as-a-service, take-back schemes). The introduction of time-bound, mea-
surable targets is required to increase resource efficiency, reduce virgin material
use, increase use of secondary materials, or reduce waste. The main advantage of
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introducing targets is the ability to control the progress made toward these targets
over time. Finally, what is important from an ownership and management point of
view, i.e. financial effects, is visible by measuring CE-related risks and opportunities
and integrate them into the company’s financial planning and risk assessment and
assessing the potential financial impacts of transitioning to a circular model.
Considering analysis of CE definitions and changes and the proposed indicators,
the role of science seems to be to conduct further research into business and process
modelling in the context of the move towards “closing the loop™ at business unit
level. This is a major challenge as each company will have to adapt to the model

individually and according to its capabilities.
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