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FOR STRATEGIC DEVELOPMENT OF THE CIRCULAR ECONOMY
IN EU COUNTRIES

AHAJII3 THJIUKATOPIB TA HEPEJAYMOB CTPATEI'TYHOI'O PO3BUTKY
IUAPKYJISIPHOI EKOHOMIKHA B KPAIHAX €C

The article is devoted to the study of approaches to the formation of circular economy indicators and the identification of the
relationship between circular economy indicators and sustainable development in the EU-27. It assesses the effectiveness and
interdependence of EU policies in promoting resource efficiency, waste management and sustainable practices. A correlation
matrix was built on the basis of data for the period from 2008 to 2022, including indicators such as material footprint, waste
generation, recycling rates, trade flows of recyclables and environmental impact. Based on the analysis of the correlation matrix,
the relationships between the selected indicators and the key factors influencing the development of the circular economy were
identified. The need for further integration and improvement of the EU's circular economy development policy is identified.
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Cmammsi npucesiuena 00CIiONCEHHIO Ni0X00I8 w000 GOPMYSAHHS THOUKAMOPIE YUPKVISAPHOL eKOHOMIKU MA SUSHAYCHHIO
63A€MO036 A3KI@ MidIC NOKAZHUKAMU YUPKVIAPHOI eKoHoMiku ma cmanoz2o pozeumky y €C-27. Oyinoemvcs egexmugnicms
i e3aemozanexcnicmv nonimux €C 'y cnpusnui pecypcoegpekmusHocmi, YIPaguiHuio 6I0X00aMu ma CMmanum npaKmuKam.
Ha ocrosi oanux 3a nepioo 3 2008 no 2022 poxu, sxuouarouu maxi NOKA3HUKU, K MamepiaivHull cid, ymeopenHs 6i0xodis,
piseny nepepodKu, mopzigenvii NomoKu 6MOPUHHOI CUPOGUNHU MA GNIUE HA HABKOTUWIHE cepedosuuye, Oyna nobdyoosana
Kopensyitina mampuys. byrio npoananizoeano OUHAMIKY OKpeMux NOKA3HUKIE yupkyisapHoi exonomiku ¢ €C-27. Ha ocHosi
auanizy Kopenayitinoi mampuyi 610 GU3HAUEHO 63AEMO38 AZKU MIJIC 0OPAHUMU NOKAZHUKAMU A KNIOY06I pakmopu 6nausy Ha
PO36UMOK YUPKYIAPHOT eKonoMiKu. 30Kpema, 00CTi0AHCEHO Y32000ICEHICMb 0OPAHUX NOKAZHUKIG 3 OUPEKMUBAMU Ma NOTMUKOIO
€C, 30xpema, [opodxchvor kapmoro pecypcoegpexmusnocmi ma Ilnanom il i3 yupKynapHoi ekoHomiku. Bemanosneno 6ucoxi
KOpeNAYItiHI 36 SI3KU MA 3A1eHCHOCHT MINC OOCTIONCYSAHUMU NOKAZHUKAMU, WO BKA3YVE HA CKAAOHY 63AEMOOII0 eKOHOMIUHUX,
EKONOSTUHUX T NOTIMUYHUX PaKmOopis y pamkax yupkyiaproi exonomiku €C. 30kpema, 6useneHo 8UCOKY KOPeayito Midic pieHeM
nepepooKu ma YmeopenHam nobymoeux 8i0Xo0is, a MaxoxC Mixc npoOYKMUBHICIIO PECYPCI8 1 3aNeHCHICMI0 8I0 IMNOpmy
mamepianie. L[i 3anexcnocmi nioKpecuoioms 8axXCIUGICIb CKOOPOUHOBAHOL NONIMUKU 015t OOCSACHEHHS. CIAN020 YNPAGIIHHS
pecypcamu ma 3abe3neuennsa yineu yupkyrapnocmi. Busnaueno meobxiomicms nooanvuioi inmezpayii ma 600CKOHANEHHS
nonimuKu po3gumky yupkyaaproi ekonomiku 6 €C. Bcmanosneno, wo nocunenus y3200#ceHocmi cmpameziti Mise cekmopamu
exoHoMiKU Mmodice nioguwumu 30amuicme €C peanizyeamu 3a80aHHA w000 30A0E3NEUEHH eKOHOMIKU 3AMKHEHO20 YUKTY.
3 epaxysannam pe3yibmamie npoeedeHo2o anaizy iHOUKamopie ma nepedymos yupkynapnoi exonomixu €C eusnaueno, ujo
ioenmughixayis 63acMON08'a3aHOCI eKOHOMIYHUX NOKAZHUKIG Ma NOTIMUK € KTIOUO8UM 071 PO3POOKU epekmugHux cmpameziil
CHPUSIHHA CINANIOMY PO3GUMKY, eeKMUBHO20 GUKOPUCHIAHHS PeCYPCié MAa eKOHOMIYHO20 3POCHIAHHA.

Knruosi cnosa: yuprynspra ekonomira, cmanuti pozeumox, nonimuxa €C, pecypcoepekmusHicms, KopersyitiHuil aHais.

Problem statement. Today, the concept of the circular
economy is gaining global popularity and is important for
achieving the goals of the Paris Agreement. The circular
economy is a new and inclusive economic paradigm
focused on the design-oriented implementation of three
main principles: minimising pollution and waste disposal,

extending the life of products and promoting the widespread
sharing of material and natural resources, and restoring
natural systems. In March 2020, the European Commission
adopted the Circular Economy Action Plan [1], which is
an important part of the European Green Deal strategy.
The aim of the Action Plan is to reduce consumption in
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the EU and double resource efficiency over the coming
decades, while contributing to economic growth. The
Action Plan covers initiatives at all stages of the product
life cycle, from design and production to use, repair, reuse,
recycling and return to the economy. The new initiative
includes the establishment of sustainability principles and
rules to improve business processes to ensure a closed
production cycle, reusability, repairability of products, and
reduction of hazardous substances in products. The growing
need for circular economy and sustainable development in
the EU's political agenda necessitates studying the factors
that influence its growth and identifying key measures to
implement circular economy principles in production and
commercial processes. There is a need to assess the clarity
and coherence of EU policy in achieving circular economy
goals, taking into account the key factors of circular
economy development, which determines the relevance of
this study.

Analysis of recent research and publications.
Modern scientific research covers various areas of the
circular economy. Paper [2] defines a system for assessing
the causal relationships between the determinants of
the transition to renewable production for the circular
economy. An interesting approach to substantiating
the 3R (Resource, Recycling, Results) model of the
impact of circular economy innovations on the safety
of industrial enterprises, used in [3], is the approach to
substantiating the model of the impact of circular economy
innovations on the safety of industrial enterprises. Paper
[4] substantiated promising areas for the development of
the circular economy in Ukraine on the example of solving
the problem of reducing the negative anthropogenic
impact on the environment. In particular, carbon dioxide
emissions from different types of economic activity (EA)
were considered. The use of the Shannon entropy-based
estimation algorithm for modelling circular economy
processes at the EU level was implemented in [5]. Paper
[6] reveals new perspectives on understanding the internal
nature of the circular economy, including the extension of
the Sraffa pricing model in such a way that, despite the
involvement of waste recycling, an economically justified
profit will be obtained. In the study [7], a framework aimed
at monitoring and optimising the circular efficiency of
industrial products during their design and development
process is developed and analysed to ensure and facilitate
environmental trade-offs while meeting or anticipating end-
of-life rules. In the paper [8], the authors propose a model
for the formation of closed chains in a feedback logistics
system. The analysis of scientific papers [1-8] shows the
multidimensionality of the circular economy and the need
to analyse the factors of its provision. At the same time,
there is a lack of an integrated approach in research on the
development of the circular economy, which would allow
generalising the factors and indicators of its development
and approaches to economic policy making into a single
conceptual framework, which is the focus of this study.

Formulating the purposes of the article. The purpose
of the article is to identify key factors and prerequisites for
the development of the circular economy.

Methodology. The study was conducted in the following
stages: 1) analyzing existing studies and approaches to the
formation of circular economy indicators; 2) selecting key
indicators of circular economy development in the EU-27;

3) using a correlation matrix to determine the relationships
between indicators and identify key factors for circular
economy development; 4) comparing the results of the
correlation matrix analysis with key EU initiatives;
5) providing recommendations for circular economy
development based on the results of the study.

Presentation of the main research material. The
circular economy is a new and inclusive economic
paradigm focused on the design-led implementation of
three main principles: minimising pollution and waste
disposal, extending the life of products and promoting the
widespread sharing of material and natural resources, and
restoring natural systems [2—4]. The circular economy is
defined as the opposite of the traditional linear economy
and is part of the Fourth Industrial Revolution, aiming not
only to optimise the use of resources but also to achieve
rapid, systematic, transparent and predictable economic
development, green decent jobs, responsible consumption
and production. Given the multifactorial impact on
economic development, this concept can be seen as an
ideal model to strive for in reality.

Figure 1 shows the Ellen MacArthur Foundation's
vision of a closed-loop flow of technical and biological
materials, demonstrating the mechanisms of the circular
economy. Thus, the circular economy is defined as the
opposite of the traditional linear economy and is part of the
Fourth Industrial Revolution, aiming not only to optimise
the use of resources but also to achieve rapid, systematic,
transparent and predictable economic development, green
decent jobs, responsible consumption and production.
Given the multifactorial impact on economic development,
this concept can be seen as an ideal model to strive for
in reality. The circular economy opens up the possibility
of creating new business models, rethinking product
consumption and changing consumer habits.

The European Academies' Science Advisory Council
(EASAC) [10] notes that there are many indicators
potentially relevant to the circular economy and proposes
to group them in the areas of sustainability, environment,
material flow analysis, social behaviour, organisational
behaviour and economic productivity.

Eurostat uses a comprehensive approach to the
construction of circular economy indicators. Eurostat's
statistics include a block of indicators dedicated to the
circulareconomy [11]. Such indicators as Material footprint,
Generation of municipal waste per capita, Recycling rate of
municipal waste, Circular material use rate, Imports from
non-EU countries, Exports to non-EU countries, Intra EU
trade, GHG emissions from production activities, Resource
productivity, Material import dependency provide valuable
insights into key areas of focus for EU policymakers
and stakeholders. That is why we chose for research the
main indicators from this block, which are presented
in the Table 1.

Material footprint measures the global demand for
materials used in the EU, including biomass, metal ores,
minerals, and energy sources. It calculates the amount of
raw materials needed to produce goods consumed within
the EU. This indicator is crucial for understanding the EU's
environmental impact, especially considering the Circular
Economy Action Plan's focus on material footprints.
It highlights the EU's responsibility for environmental
pressures worldwide due to imported products.
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Source: [9]

Table 1

Selected indicators of the circular economy

Indicator

Unit of measure

Classification

Material footprint

Tonnes per capita

Production and consumption

Resource productivity

Index 2000 = 100

Production and consumption

Generation of municipal waste per capita Kg per capita Production and consumption
Recycling rate of municipal waste Percentage Waste Management
Circular material use rate Percentage Secondary raw materials

Imports from non-EU countries

Thousand tonnes Secondary raw materials

Exports to non-EU countries

Thousand tonnes Secondary raw materials

Intra EU trade

Thousand tonnes Secondary raw materials

GHG emissions from production activities Kg per capita

Global sustainability and resilience

Material import dependency Percentage

Global sustainability and resilience

Source: based on [11]

Resource productivity, indexed with a base year of
2000 set at 100, measures the efficiency of material use by
dividing GDP by domestic material consumption (DMC).
DMC includes raw materials extracted domestically plus
imports minus exports, excluding upstream flows from
outside the local economy. The EU Circular Economy
Action Plan and Resource Efficiency Roadmap prioritize
improving material productivity and reducing import
dependency.

Generation of municipal waste per capita indicator
measures waste managed by municipal authorities,
primarily from households but also from commercial
and public sources. In a circular economy, the focus
is on reducing material waste while improving waste
management practices. This includes promoting greener
products, waste prevention, and following the Waste
Framework Directive's priorities, starting with waste
prevention and ending with environmentally safe disposal
methods.
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Recycling rate of municipal waste is a key metric
tied to the EU Circular Economy Package and the Waste
Framework Directive and measures the percentage of
recycled municipal waste compared to total municipal waste
generation. It includes material recycling, composting,
and anaerobic digestion, reflecting how waste from final
consumers is used as a resource in the circular economy.

Circular material use rate quantifies the proportion of
recycled materials fed back into the economy, reducing the
need for primary raw materials. It's calculated as the ratio
of recycled materials to overall material use, including
domestic material consumption and recycled materials.
A higher circularity rate signifies a greater substitution of
secondary materials for primary ones. The EU Circular
Economy Package emphasizes the importance of circular
material flows, making this indicator crucial for evaluating
circular economy performance.

Imports from non-EU countries refers to the quantities
of specific waste categories and by-products brought
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into EU Member States from third countries. This data,
sourced from Eurostat's International Trade in Goods
Statistics, focuses on recyclable raw materials as defined
by product codes in the Combined Nomenclature. Exports
to non-EU countries represent the quantities of specific
waste categories and by-products sent from EU Member
States to third countries. Intra-EU trade tracks the volumes
of specific waste categories and by-products traded
between EU Member States. Monitoring these trade flows
helps assess trends in secondary raw material markets
and contributes to the EU's Raw Materials Scoreboard
and Resource Efficiency Roadmap, providing insights into
resource security and waste reduction efforts within the EU.

GHG emissions from production activities indicator
quantifies greenhouse gas emissions from all production
activities within the EU economy, excluding emissions
from private households but including emissions from
international air transport by EU airlines. It is measured
in kilograms of CO2 equivalents per capita. This indicator
is associated with the EU Sustainable Finance Action
Plan and broader climate action and environmental
protection policies aimed at reducing greenhouse
gas emissions

Material import dependency indicator calculates the
ratio of imports to direct material inputs, expressed as a
percentage. It reflects the extent to which an economy
relies on imports to fulfill its material requirements.
A percentage of 100% indicates no domestic extractions
during the reference period. It emphasizes the importance
of a balanced approach combining domestic extraction,
recycling, and imports to mitigate supply risks associated
with high import dependency. The EU Circular Economy
Action Plan and Resource Efficiency Roadmap prioritize
improving resource productivity and reducing import
dependency, making these indicator key for evaluating
progress in resource management.

The values of these indicators for EU-27 for the period
from 2008 to 2022 are presented in the Table 2. From
2008 to 2010, there was a notable decrease in material
consumption, signaling potential efficiencies or shifts
in consumption behaviors during that period. However,
post-2010, the trend stabilized with minor fluctuations,
indicating a need for further analysis into the factors
influencing material consumption patterns in recent years.
The total waste generation per capita data shows varying
levels across the years but lacks a clear trend. Despite
this variability, there is a slight decrease observed from
2018 to 2020, suggesting potential advancements in
waste reduction strategies or changes in production and
consumption dynamics.

The material footprint, representing the amount of raw
materials used per capita, showcases a dynamic trajectory.
Starting at 16.34 tonnes per capita in 2000, it peaked at
18.74 tonnes per capita in 2008 before gradually declining
to 14.76 tonnes per capita by 2021. This fluctuating pattern
hints at shifts in consumption patterns, influenced by
economic conditions, technological advancements, and
sustainability initiatives. In parallel, GHG emissions from
production activities demonstrate a consistent downward
trend. Beginning at 8.63 tonnes per capita in 2008,
emissions decreased to 6.48 tonnes per capita in 2022. This
decline suggests advancements in production processes,
energy efficiency measures, and a move towards greener
technologies and practices.

Private investments, measured as a percentage of
gross domestic product (GDP) at current prices, fluctuated
over the years. Starting at 0.9% in 2008, it experienced
variations, reaching 1% in 2010 before returning to 0.7%
in subsequent years, with minor fluctuations thereafter.
The percentage of persons employed in the EU showcased a
steady increase, rising from 1.8% in 2008 to 2.1% in 2021.
This upward trend in employment signifies opportunities
created within the circular economy sectors, such as
renewable energy, waste management, and sustainable
manufacturing, contributing to overall job growth and
economic stability.

Gross value added (GVA), representing the economic
value generated by sectors, saw incremental growth
from 1.6% in 2008 to 2.2% in 2020 before a slight
decrease to 1.7% in 2021. The rising GVA percentage
indicates the growing importance and contribution of
circular economy practices to overall economic value
creation. Sectors emphasizing resource efficiency, waste
reduction, and sustainable production methods are driving
this trend.

Table 3 contains the results of building a correlation
matrix. The correlation matrix provides a numerical
representation of the relationships between pairs of
indicators. The values in the matrix range from -1 to 1,
where 1 indicates a strong positive correlation, -1 indicates
a strong negative correlation, and 0 indicates no correlation.
Positive correlations suggest that as one indicator increases,
the other also tends to increase, while negative correlations
suggest that as one indicator increases, the other tends
to decrease. The correlations identified in the matrix are
interpreted to understand the relationships between the
various indicators.

Matrix shows strong negative correlation of Material
footprint with Circular material use rate (-0.89) and
Resource productivity (-0.79), indicating that as material
footprint decreases, circularity and resource efficiency
improve. Moderate positive correlation with Imports
from non-EU countries (0.58) and GHG emissions from
production activities (0.63), suggesting that material
consumption may be influenced by external imports and
production emissions.

Generation of municipal waste per capita has moderate
positive correlation with Material footprint (0.47) and
Imports from non-EU countries (0.59), indicating that waste
generation may be influenced by material consumption and
external imports. Weak positive correlation with Recycling
rate of municipal waste (0.21), suggesting a minor influence
on waste generation.

Recycling rate of municipal waste demonstrate strong
negative correlation with Material footprint (-0.60)
and Circular material use rate (0.85), highlighting that
higher recycling rates are associated with lower material
consumption and increased circularity.

Strong negative correlation with GHG emissions
from production activities (-0.93), indicating that efficient
recycling contributes to lower emissions.Strong negative
correlation between Circular material use rate and Material
footprint (-0.89) and GHG emissions from production
activities (-0.83), emphasizing the importance of circularity
in reducing material consumption and environmental
impacts. Strong positive correlation with Resource
productivity (0.96), indicating that higher circularity is
linked to improved resource efficiency.
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Imports show moderate positive correlations with
Material footprint (0.58) and Generation of municipal
waste (0.59), suggesting a connection between imported
materials and waste generation. Exports display a strong
positive correlation with Circular material use rate (0.77)
and Intra EU trade (0.65), indicating that higher circularity
and intra-EU trade may lead to increased exports.

Intra EU Trade has moderate positive correlation with
Recycling rate of municipal waste (0.85), Circular material
use rate (0.64), and Exports to non-EU countries (0.65),
reflecting the interconnectedness of circular economy
practices and trade within the EU.

Strong negative correlation between GHG emissions
from production activities and Recycling rate of
municipal waste (-0.93) and Circular material use rate
(-0.83), indicating that efficient waste management and
circularity contribute significantly to reducing production-
related emissions. Moderate negative correlation with
Material footprint (0.63), suggesting that lower material
consumption is associated with lower emissions.

Resource productivity has strong positive correlation
with Circular material use rate (0.96) and Recycling rate
of municipal waste (0.94), highlighting that resource-
efficient and circular practices lead to higher productivity.
Strong negative correlation with Material footprint (-0.79)
and GHG emissions from production activities (-0.88),
indicating that improved resource productivity is linked to
reduced material consumption and emissions.

Material import dependency shows moderate positive
correlation with Generation of municipal waste (0.51)
and Recycling rate of municipal waste (0.60), suggesting
that material import dependency may influence waste
generation and recycling efforts within the EU.

Overall, circular economy indicators such as Circular
material use rate, Recycling rate of municipal waste, and
Resource productivity exhibitstrong correlations, indicating
their interconnectedness in promoting sustainable resource
management. Higher circularity is associated with reduced
material footprint, efficient waste management, lower
GHG emissions, and improved resource productivity.
Trade dynamics (Imports, Exports, Intra EU trade) are
influenced by circular economy practices, with higher
circularity linked to increased exports and intra-EU trade.
The correlation matrix underscores the importance of
circular economy principles in achieving environmental
sustainability, resource efficiency, and economic resilience
within the EU.

It is also appropriate to compare the results regarding the
relationships between the circular economy development
indicators and key political initiatives.

In general, EU policy today is aimed at ensuring
the growth of the circular economy. In the realm of
environmental governance and sustainable development,
the EU has been at the forefront, shaping policies and
frameworks that steer the continent towards a more
sustainable future through some of the pivotal EU
documents and directives that have shaped the landscape of
circular economy practices, waste management strategies,
sustainable finance, and resource efficiency.

The EU's Circular Economy Action Plan [1], adopted
in March 2020, stands as a testament to the Union's
commitment to transitioning towards circularity. This
comprehensive strategy outlines pathways for sustainable
resource utilization, waste reduction, and the promotion
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of circular business models. It underscores the importance
of innovation and collaboration in achieving a circular
economy paradigm.

At the core of the EU's waste management framework
lies the Waste Framework Directive (2008/98/EC) [12],
a landmark legislation dating back to November 2008.
This directive lays down the foundational principles of
waste hierarchy, advocating for waste prevention, reuse,
recycling, recovery, and environmentally safe disposal.
It provides the legal backbone for Member States to
enact robust waste management strategies aligned with
circularity goals.

Aligned with the Waste Framework Directive is the EU
Waste Hierarchy [13], a guiding principle that prioritizes
sustainable waste management practices. It serves as a
blueprint for Member States to design waste management
plans that maximize resource efficiency, minimize waste
generation, and promote circularity throughout the product
lifecycle.

Building upon these foundational directives is the EU
Circular Economy Package [14], introduced in December
2015 andrevised in April 2020. This package encompasses a
suite of legislative measures aimed at bolstering circularity,
setting ambitious recycling targets, fostering eco-design
initiatives, and encouraging sustainable consumption and
production patterns.

The EU's Sustainable Finance Action Plan [15],
launched in March 2018, marks a pivotal shift towards
integrating sustainability into the financial sector. This
strategic plan aims to mobilize private capital towards
sustainable investments, promote green financing,
and enhance transparency in environmental and social
disclosures. It underscores the crucial role of the financial
sector in driving sustainable development.

Complementing these initiatives is the EU Resource
Efficiency Roadmap [16], unveiled in September 2011.
This roadmap charts a course towards resource-efficient
practices, emphasizing the need to reduce resource
consumption, foster eco-innovation, and enhance
competitiveness while mitigating environmental impacts.

Analysis of the correlation matrix in the context of
the listed EU directives and policies shows a strong
negative correlation between Material footprint and
Resource productivity (-0,79) — this indicates that efforts to
improve resource productivity, as outlined in the Resource
Efficiency Roadmap, are associated with a reduction in the
material footprint, aligning with the goals of the Circular
Economy Action Plan.

Moderate positive correlation between Generation of
municipal waste per capita and Recycling rate of municipal
waste (0,21) suggests that higher waste generation may lead
to higher recycling rates, reflecting the principles of waste
hierarchy outlined in EU Waste Framework Directive and
the Circular Economy Package.

Strong negative correlation between Recycling rate
of municipal waste and GHG emissions from production
activities (-0,93) implies that improved waste management
practices, encouraged by directives like the EU Waste
Hierarchy, Waste Framework Directive and Sustainable
Finance Action Plan, can contribute to reducing greenhouse
gas emissions from production activities.

Strong negative correlation between Circular material
use rate and Material footprint (-0,89) indicates that as the
circular material use rate increases (reflecting more efficient
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resource use and recycling), the material footprint decreases,
aligning with the objectives of the Circular Economy
Package and EU's Circular Economy Action Plan.

Complex interdependencies among Imports from
non-EU countries, Exports to non-EU countries, and
Intra-EU trade show moderate to strong correlations with
each other, reflecting the intricate dynamics of international
trade in relation to resource efficiency and circularity
goals. Imports from non-EU countries and Exports to
non-EU countries show a strong positive correlation of
0.77, indicating a significant relationship between the
volume of imports and exports involving non-EU nations.
Intra-EU trade exhibits a moderate positive correlation
with both Imports from non-EU countries (0.35) and
Exports to non-EU countries (0.65), highlighting the
interconnectedness of intra-EU trade activities with
external trade flows. The strong positive correlation
between Imports from non-EU countries and Exports
to non-EU countries suggests that countries importing
more also tend to export more, indicating an active trade
engagement with non-EU partners. This aligns with EU
directives aimed at fostering international trade relations
while considering resource efficiency and circularity
principles. The positive correlation between Intra-EU
trade and both imports and exports indicates the role of
internal EU trade in supporting resource-efficient practices.
Efficient intra-EU trade mechanisms contribute to reducing
environmental impact by optimizing logistical processes
and minimizing resource wastage during transportation
and trade activities. These correlations underscore the
relevance of EU directives such as the Resource Efficiency
Roadmap and the Circular Economy Action Plan. These
directives promote sustainable resource management,
circularity in trade practices, and efficient utilization of
resources both within the EU and in its trade relationships
with non-EU countries.

Based on the analysis of correlations and their
alignment with EU directives, policy recommendations
can be formulated. These recommendations include
strengthening certain policies, addressing gaps or
inconsistencies, promoting best practices, and encouraging
further research and data collection to support evidence-
based policymaking.

Conclusions. The European Union has made significant
progress in promoting the transition to a circular economy
and enhancing sustainability through various policies and
directives. Despite the successes, there are also areas that
require further attention and improvement.

The analysis of the correlation matrix showed strong
connections and dependencies between the indicators,
highlighting the complex interplay of economic,
environmental and political factors within the EU circular
economy. In particular, there are strong correlations
between recycling rates and municipal waste generation,
and between resource productivity and dependence
on imported materials. These correlations underline
the importance of coordinated policies to achieve
the goals of sustainable resource management and
circularity.

One of'the strengths of EU policies is the comprehensive
framework that addresses multiple aspects of the circular
economy. Directives such as the Waste Framework
Directive, the Circular Economy Action Plan, and the
Resource Efficiency Roadmap have been instrumental
in setting targets, promoting recycling, reducing waste
generation, and improving resource efficiency. These
policies have led to positive outcomes, such as increased
recycling rates and a growing focus on sustainable
production and consumption practices.

However, there are challenges and areas where
EU policies can be enhanced. One of the key areas for
improvement is the alignment and coherence of policies
across different sectors and member states. While there
are ambitious targets and initiatives at the EU level,
implementation and enforcement vary among member
states. Strengthening coordination and ensuring consistent
implementation can enhance the effectiveness of circular
economy policies. Additionally, there is a need to address
certain gaps and shortcomings in current policies.
For example, the circular economy can benefit from more
emphasis on eco-design, product longevity, and sustainable
consumption patterns. Policies that incentivize eco-design,
promote repairability and durability of products, and
encourage circular business models can further drive the
transition to a circular economy. Moreover, while EU
directives have made progress in waste management and
recycling, there is room for improvement in addressing
challenges such as plastic pollution, electronic waste, and
hazardous waste management. Strengthening regulations,
fostering innovation in recycling technologies, and
promoting circular supply chains can help tackle these
challenges more effectively. Strengthening coordination
among member states, promoting sustainable design and
consumption, and addressing specific waste streams are
key areas where EU action can make a lasting impact on
advancing the circular economy agenda.
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