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Abstract. The concept of circular economy (CE) has become popular in the last decade: both de-
cision-makers and businesses are looking for alternative solutions replacing the present economic
model. Official governmental documents have been selected for introducing Visegrad countries’
(V4) initiatives and monitoring the progress toward a transition to a circular economy. Based on se-
lected material flow and resource productivity (RP) indicators, the study compares the regional
differences among Visegrad countries. The current performances of the V4 in the implementation of
the circular economic model are below the EU average. Moreover, it is noticeable that the dynamics
of' the changes of each indicator is more positive than on average in the EU, however, only moderate
relative decoupling of domestic material (DMC) from GDP has occurred. When comparing individ-
ual countries, the wide range of the policy measures taken by V4 countries to support the transition
to a circular economy can be considered promising. Despite the different characteristics of Visegrad
countries, they show similar performances that are rather close to each other and incrementally
approach to the EU average.

Key words: circular economy, resource productivity, measuring progress, Visegrad countries.

1. INTRODUCTION

The intensity of material use is increasing globally despite the partial dematerial-
isation of the global economy based on the rationalisation of production and ser-
vices and info-communication technology. In 2019, according to a recent report,
only 8.6 per cent of the world’s economy was circular, consuming 100 billion
tonnes of materials a year for the first time (Circle Economy, 2020). This may
increase up to 190 billion tons a year by 2060 provided that historical trends con-
tinue (International Resource Panel, 2019).
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The strategies and action plans adopted to implement a closed-loop product life
cycle aim at supporting circular economy (CE) at each stage of the value chain,
from production to consumption, from repair to production, including waste man-
agement and recycled raw materials.

To make CE widely used, significant changes need to take place along entire
value chains, from product design to new business and market models, from new
ways of turning waste into secondary materials to new forms of consumer behav-
iour. This means a complete transformation of the current linear economic system,
as well as innovation not only in technology but also in organisation, society,
financing methods, and regulation.

The transition toward a circular economy can create new economic and em-
ployment opportunities and brings significant environmental and social benefits
through a more efficient use of resources. A group of developed countries, includ-
ing the European Union (EU), play an important role in the development and im-
plementation of the CE model. In the EU circular economy action plan, a circular
economy is explained as an economy “where the value of products, materials and
resources is maintained in the economy for as long as possible, and the generation
of waste minimised” (European Commission, 2015, p. 1).

The concept of circular economy has gained in appeal in the last decade among
both academics and practitioners. It is much more tangible and manageable for
businesses than sustainable development that is now more than thirty years old
(United Nations, 1987) but it is still a widely disputed concept (Ghisellini et al.,
2016; Murray et al., 2017). The latter is too ‘fuzzy’ to be operationally feasible,
and thus, while widely used in both academia and policy discourse, it is considered
by many to be increasingly losing its appeal and momentum. Moreover, Naudé
(Naudé, 2011) called it a ‘theoretical dream’ rather than an ‘implementable reality’.
According to Engelman (Engelman, 2013), the spreading of the term ‘sustainable
development’ ranges from ‘environmentally better’ to ‘cool’. The concept of green
economy (UNEP, 2011) and green growth (OECD, 2011) both aiming at sustain-
able development may also be conceptual frameworks that deserve attention for
both enterprises and policy-makers but the concept of circular economy is the one
that is the focus of attention today (Ellen MacArthur Foundation, 2014a, 2014b;
Ernst & Young Accountants LLP, 2014). According to Kirchherr et al. (2017), there
are 114 different definitions of circular economy in scientific literature.

Many countries have already demonstrated their commitments to enhancing
their transitions towards a circular economy, which is often expressed in a na-
tional CE policy statement or as part of a broader environmental strategy. For
example, to refer to a circular economy, OECD countries use various terms such
as resource productivity and sustainable materials management' (OECD, 2019).

! Sustainable materials management (SMM) is a systemic approach to using and reusing materials
more productively over their entire life cycles.
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Resource productivity (RP) measures the direct use of the total amount of ma-
terials in an economy (counted as GDP over DMC). It shows how efficiently an
economy uses material resources to create human well-being that is to create more
(value) from less (material input). DMC derived from economy-wide material
flow accounts provides an assessment of the absolute level of resource utilisation
and refers to apparent consumption.

According to current experiences of OECD countries, “a key barrier to the
implementation of a comprehensive and coherent circular economy policy mix
can be the absence of an effective institutional framework. In order to develop and
implement policies that support the move to a circular economy, countries should
seek to build broad government support and inter-ministerial co-ordination for
effective policies that address all stages of the materials life-cycle,” (OECD, 2019,
p. 27). CE strategies and/or policies require wide-range institutional co-operation
involving all relevant players, including ministries for economic development,
and ensuring that circular economy objectives are integrated across all environ-
ment-related policy areas (Flynn et al., 2019; Sassanelli et al., 2019; Grdi¢ et al.,
2020; Momete, 2020).

In 2004, Visegrad countries (V4) consisting of the Czech Republic, Hungary,
Poland, and Slovakia joined the EU and inherited the energy and material in-
tensive economy from the former socialist regime. Since the early 1990s, these
post-socialist countries have been striving to catch up with the development level
of the European Union and boost competitiveness, which requires much more
efficient use of natural resources.

The Visegrad Group is a regional configuration within the EU, where there
are regular consultations at the top state and government level, ministerial level,
and expert level. V4 countries mainly coordinate their positions on relevant EU
regulations and policies. The main task of the annually rotating presidency is to
manage intensive intergovernmental co-operation, develop common positions, or-
ganise political and expert meetings, and launch common projects. According to
2019 data, the countries of the Visegrad Group have a population of 63.8 million,
which accounts for 12.4 per cent of the total population of the EU and they togeth-
er generate 6 per cent of the GDP of the European Union.

The primary purpose of this article is to provide a comparative presentation
of the main policy measures adopted individually by the four Central European
countries participating in the Visegrad co-operation to move their current national
“mainstream” (linear) economies towards circular economies.

The secondary goal is to compare the effectiveness of the state policy perfor-
mances of V4 countries to each other and to other groups of EU Member States
at the macro level using certain elements of the EU’s set of key indicators for
monitoring circular economy (European Commission, 2018c). The notion of CE
involves not only the recycling of materials coming from nature to the socio-eco-
nomic system but also the reduction of consumption itself; the indicators selected
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for this analysis cover not only municipal waste generation and management but
also resource productivity in Visegrad countries.

In Section 2 methodological issues and data sources used for comparison are
described. Section 3 provides a brief overview of circular economy-related poli-
cies of the European Union, while Section 4 presents CE-related policy initiatives
and relevant progress in Visegrad countries. In Section 5 some important results
are presented and discussed together with brief conclusions.

2. METHODOLOGICAL ISSUES AND DATA SOURCES

To achieve the main objective of comparing V4 initiatives, we have carefully
selected the relevant official documents dealing with CE-related issues elaborated
and presented by V4 governments or their affiliated bodies. We studied only those
policy documents which had been adopted (or waiting for final approval) by the
Parliament or the government, and they could have been downloaded from any
of the official websites or were available in hard copies. We excluded from our
research plans not yet adopted and documents under discussion.

In general, the role of using indicators is very important in evaluating, moni-
toring, and developing the various policies and programmes aimed at the imple-
mentation of the circular economy concept. In the transition to a more circular
economy, monitoring the key trends and patterns is a prerequisite to understand-
ing how the different driving forces of a circular economy are evolving (Euro-
pean Commission, 2018c¢). In close cooperation with the European Environment
Agency and consultations with Member States, the Commission has developed
a monitoring framework for circular economy, designed to measure progress
effectively based on reliable existing data (European Commission, 2018c). This
monitoring framework consists of four broader themes (production and con-
sumption, waste management, secondary raw materials, competitiveness, and
innovation) and includes 10 key indicators and together with sub-indicators to-
tals 21 indicators (Table 1). We have chosen one indicator as a sample from each
group for further examination. The selection criteria were: (1) offer time series,
and (2) be representative for a wider topic rather than focus on specific sub-is-
sues. All the data used for country comparisons was taken from the Eurostat
database’? including CE-related tables®. All the data applies to the most recent
year available.

2 https://ec.europa.eu/eurostat/data/database [accessed on: 04.04.2020]
* https://ec.europa.eu/eurostat/web/circular-economy/indicators/main-tables [accessed on: 04.04.2020]


https://ec.europa.eu/eurostat/web/circular-economy/indicators/main-tables
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Table 1. Indicators for monitoring the EU’s progress towards the circular economy (CEI)

CE Indicator (CEI)

Coverage-Time

Production and Consumption

1 EU self-sufficient for raw material

2 Green Public Procurement
Waste generation

3a  Generation of municipal waste per capita (kg per capita) >10 years (2000)

3b  Generation of waste excluding major mineral waste per GDP unit >10 years (2004)
(kg per thousand euro, chain-linked volumes (2010)

3¢ Generation of waste excluding major mineral waste per domestic >10 years (2004)
material consumption (percentage)

4 Food waste (million tons)
Waste Management

5 Recycling rates

Sa  Recycling rate of municipal waste (percentage) >10 years (2000)

5b  Recycling rate of all waste excluding major mineral waste 5to 10 (2010)
(percentage)

6  Recycling/recovery for specific waste streams

6a  Recycling rate of overall packaging (percentage) >10 years (2000)

6b  Recycling rate of plastic packaging (percentage) >10 years (2000)

6¢c  Recycling rate of wooden packaging (percentage) >10 years (2000)

6d  Recycling rate of e-waste (percentage) 5t0 10 (2010)

6e Recycling of biowaste (kg per capita) >10 years (2000)

6f  Recovery rate of construction and demolition waste (percentage) 5to 10 (2010)
Secondary Raw Materials

7  Contribution of recycled material to raw materials demand

7a  End-of-life recycling input rates (EOL-RIR) (percentage) 2016

7b  Circular material use rate (percentage) >10 years (2010)

8  Trade in recyclable raw materials (tonnes) >10 years (2004)
Competitiveness and Innovation

9  Private investments, jobs and gross value added related to CE sectors

9a  Gross investments in tangible goods (percentage of GDP at current >10 years (2012)
prices)

9b  Persons employed (percentage of total employment) >10 years (2012)

9¢  Value added at factor cost (percentage of GDP at current prices) >10 years (2012)

10 Number of patents related to recycling and secondary raw materials ~ >10 years (2000)

Note: indicators in italic are discussed in the article

Source: European Commission (2018c¢).
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3. CIRCULAR ECONOMY-RELATED POLICIES OF THE EUROPEAN
UNION

The implementation of a circular economy requires long-term commitment at all
levels, from Member States, regions and cities to businesses and citizens, as well
as not only at the EU level but also at the global level. The main ideas of the
Roadmap to a Resource Efficient Europe (European Commission, 2011) were set
out in more detail in the Seventh Environment Action Programme (2014-2020)
(European Commission, 2014). (Fig. 1 and Fig. 2).
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Fig. 1. Resource productivity in EU Member States, 2000-2018

Source: own work based on Eurostat data.

In 2015, the European Commission adopted the ambitious Closing the Loop
—an EU Action Plan for Circular Economy (European Commission, 2015), which
includes measures that will help push Europe’s transition towards a circular econo-
my, boost global competitiveness, foster sustainable economic growth, and create
new jobs. The Action Plan incorporates a series of aspiring and focused measures
covering the entire cycle from production and consumption to waste management
including the market for secondary raw materials and a revised EU-level legis-
lative proposal on waste (European Commission, 2015). The proposed actions
expectedly promote the ‘closing of the loop’ of product lifecycles via recycling
and re-use at a higher rate, while bringing benefits for both the environment and
the economy (European Commission, 2015).
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Fig. 2. Resource productivity in V4 countries

Source: own work based on Eurostat data.

The revised legislative framework directive on waste (European Commission,
2018b) entered into force in 2018. It defined clear targets for the reduction of
waste and established an ambitious and credible long-term path for waste manage-
ment and recycling (Table 2). Further key elements of the revised waste proposal
include a binding landfill target to reduce landfill use to a maximum of 10 per cent
of municipal waste by 2035; and separate collection obligations are strengthened
and extended to hazardous household waste (by the end of 2022), bio-waste (by
the end of 2023), and textiles (by the end of 2025) (European Commission, 2015).

Table 2. Targets of waste recycling rate for 2025 and 2030 at EU level

Type of waste By 2025 By 2030
All packaging 65 70
Paper and cardboard 75 85
Ferrous metals 70 80
Glass 70 75
Aluminium 50 60
Plastic 50 55
Wood 25 30

Source: European Commission (2015).
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A European Strategy for Plastics in a Circular Economy (European Commis-
sion, 2018a) adopted in 2018, the first-ever strategy on plastics, is a decisive part
of the transition towards a more circular economy. The strategy aims at reducing
the pressure on the environment coming from plastic pollution whilst fostering
growth and innovation. Under the new plan, all plastic packaging waste on the EU
market will be recyclable by 2030, the consumption of single-use plastics will be
reduced, and the intentional use of microplastics will be restricted.

The European Green Deal published in late 2019 represents a new growth
strategy aiming at transforming the EU into a fair and prosperous society, with
a modern, resource-efficient and competitive economy where in 2050 there are
no net emissions of greenhouse gases and where economic growth is decoupled*
from resource use (European Commission, 2019d).

In 2020, the European Commission adopted a new Circular Economy Action Plan
(European Commission, 2020b) — one of the main building blocks of the European
Green Deal. The new Action Plan covers initiatives regarding the whole product life
cycle, such as targeted product design, fostering CE processes, promoting sustainable
consumption, and keeping the circulation of materials inside the economy for as long
as possible. A New Industrial Strategy for Europe emphasises that industry must play
a leading role in the ecological transition by reducing its carbon and material footprint
and embedding circularity across the economy (European Commission, 2020a).

Appropriate objectives and indicators have played a key role in the overall
process of developing and implementing the abovementioned policies. In 2011
Eurostat compiled a milestone methodological guide (Eurostat, 2001) for measur-
ing economy-wide material flow and resource productivity (Fig. 2), followed by
additions and improvements in 2009 and 2018 (Eurostat, 2009; Eurostat, 2018).

Since 2013, the European Commission has been publishing the Resource Effi-
ciency Scoreboard as part of the Europe 2020 indicators. The aim is to monitor the
implementation of the Roadmap to a Resource Efficient Europe, to demonstrate
the link between resources, and to involve stakeholders even more in the process
of measuring social development beyond GDP.

4. CIRCULAR ECONOMY-RELATED POLICIES AND PROGRESS IN
VISEGRAD COUNTRIES

In the last five years, V4 presidencies several times discussed the EU propos-
als on circular economy and waste management (Visegrad Group Presidency
Programmes, 2018). The transition toward resource-efficient, low carbon and

4 Decoupling occurs when the growth rate of environmental pressure is less than that of its economic
driving force (e.g. GDP) over a given period.
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circular economy represents a common challenge for all these countries. The
Czech Presidency programme for 2019-2020 identified broad priority areas for
enhanced co-operation. Concerning circular economy, the Czech Presidency
programme focused on boosting the market for recyclables and secondary raw
materials; promoting the efficient use of resources (Fig. 3) to prevent waste gen-
eration at all levels; increasing waste recycling rates and reuse (Fig. 4); radically
reducing landfilling (Fig. 5); increasing the substitution of secondary for pri-
mary materials (Fig. 6); promoting eco-design of products; promoting technol-
ogies for effective use of primary raw materials and extraction, processing and
use of secondary raw materials following the EU Action Plan for the Circular
Economy (and related national strategies, policy concepts and policies) (Czech
Presidency, 2019).

The present Polish presidency programme (2020/2021) highlights the im-
portance of a common approach in CE initiatives; the exchange of experiences
between central and local government officials, scientific units and research in-
stitutes on the one hand, and members of industry, in particular bioindustry of
V4 countries responsible for planning, implementing and financing bioeconomy
(an approach akin to the circular economy) activities, on the other (Polish Pres-
idency, 2020).
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Source: own work based on Eurostat data.

A synoptic view of the annual change rates of DMC and GDP provides in-
sights into the degree of decoupling®. Fig. 7 illustrates how far decoupling has
been achieved in V4 and EU economies. The diagonal line denotes identical
annual change rates of both GDP and DMC. Countries placed above this line
have higher DMC growths than GDP growths and do not manage to decouple
the two parameters simultaneously. Countries with faster growth of GDP than
of DMC (relative decoupling) can be found below the diagonal line. Absolute
decoupling occurs when DMC decreases while GDP increases. In the last two
decades, the latter situation could not be observed in either Visegrad country.
Fig. 7 highlights the years when individual V4 countries achieved their best
and worst performances since 2000. One can see that V4 countries’ worst per-
formances occurred around the world economic crisis in 2008/2009 showing
a strong relative decoupling. All the countries, after successful economic crisis
management, achieved record growths both in GDP and material input propel-
ling them towards the diagonal, i.e. to the border of no decoupling territory or
beyond it. The process culminated between 2011 and 2014. Hungary looks like
an extremist: on the one hand it spent 7 years in the no decoupling area, while in
two years it was twice the best performer in the relative decoupling field. This
high fluctuation shows, to a certain degree, the vulnerability of the Hungarian

5 Recently, Antczak (2019) investigated the decoupling issue regarding municipal waste generation
in Poland.
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economy. The remaining three countries present more even trends with lower
fluctuations, only Poland’s economy indicates a somewhat similar economic
and material use trajectory. V4 countries’ mean performance slightly moved
to the border of no decoupling but most of the time it remained in the relative
decoupling territory. In the meanwhile, the EU-28 average also moved to this
border, however, with a considerably narrower fluctuation.
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Fig. 7. Annual change rate of DMC and GDP in V4 countries, 20002018

Source: own work based on Eurostat data.

4.1. The Czech Republic

The 2012-2020 State Environmental Policy of the Czech Republic (SEP, up-
dated in 2016) established a strategic framework for effective protection of
the environment in the Czech Republic until 2020. The main objective of the
Policy has been to ensure a healthy and high-quality environment for citizens,
to significantly contribute to a more effective use of resources, and to mini-
mise the negative impacts of human activities on the environment, including
cross-border impacts, and thus contribute to the improvement of quality of life
in Europe and worldwide. The SEP focuses on the following areas: the pro-
tection and sustainable use of resources; climate protection and improvement
of ambient air quality; the protection of nature and landscape (Ministry of the
Environment of the Czech Republic, 2012). According to the SEP, energy and
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material intensity of the Czech economy is expected to decrease, and the en-
vironmental pressures (emissions into the air and water, impacts on landscape,
waste generation, etc.) per unit of economic output will decrease. In general,
the country supports CE principles and strategic direction, which enhances the
management of waste as a resource.

In 2014, the Czech Government adopted the National Waste Management Plan
for 2015-2024, which contains national waste prevention measures as well (Min-
istry of the Environment of the Czech Republic, 2014). It aims at enhancing the
transition to a circular economy in the long term. Despite this political goal, there
are only limited CE initiatives, as well as eco-innovative companies introduc-
ing the creative environmental, and ecological and socially responsible solutions
(Svecovaet al., 2019). At the same time, regional waste management plans were
also approved. All these efforts are expected to contribute to achieving long term
recycling targets and promoting transition towards a circular economy.

In 2017, the 2030 Strategic Framework was adopted by the Government,
describes such a development model in which the energy and material intensity
of the economy will be reduced. The main strategic goal of this document is the
most efficient and economical use of natural resources to minimise the external
costs of their consumption. There is a need to reduce the intensity of green-
house gas emissions connected with the production of gross domestic product
(GDP) and increase energy and material efficiency (Office of the Government
of the Czech Republic, 2019). The basis for the long-term economic growth
is ensured by entrepreneurship, innovation, human creativity and skills, high
value-added industries, circular economy, low carbon technologies, robotics,
and digitalisation. This model is based on the principles of a social market
economy, and in its centre there lies co-operation and co-ordination between
public administration, business and civil society (Ministerstvo zivotniho pros-
tredi, 2020).

The country has no specifically defined national CE strategy or a roadmap yet.
Preparations for establishing a national strategy called Circular Czech Republic
2040 are still at an early stage, adoption is expected in 2020 (European Com-
mission, 2019a). The CE concept and eco-innovation are still emerging fields in
comparison with western and northern EU Member States, and there are many
barriers related to human resources (e.g. a lack of knowledge) and targeted financ-
ing, particularly in the business sphere (Svecovéet al., 2019).

According to an OECD evaluation, the country performance in waste manage-
ment is modest (Table 3). The country will have to take significant steps before
moving towards a circular economy. The country emphasises the value of waste
as a resource promoting reuse, recycling, and waste prevention. The implementa-
tion of these should be continued in parallel with the modernisation of the Czech
economy, aligning different policies and efficient co-operation between relevant
ministries (OECD, 2018a).
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Table 3. Comparison of Visegrad countries by selected indicators, 2000—2018

Year CzZ HU PL SK | EU-28

Municipal waste generation, kg/cap 2000 335 446 320 254 521

[CEI 3a] 2005 | 289 461 319 273 515

2010 318 403 316 319 504

2015 316 377 286 329 481

2018 351 381 329 414 489

Municipal waste treatment, kg/cap 2000 317 407 320 249 497

2005 244 457 245 257 483

2010 304 403 264 309 492

2015 316 377 286 310 470

2018 351 383 329 414 481

Municipal waste recycling rate, % 2000 0.9 1.6 2.1 5.1 25.2

[CEI 5a] 2005 | 6.2 9.6 5.6 2 31.7

EU target: 50% (2020), 60% (2030)
2010 | 158 | 196 | 163 | 91 | 383

2015 29.7 322 3255 14.9 44.7

2018 | 345 | 374 | 34 36 47
Municipal waste landfilling rate, % 2000 84.4 82.1 97.9 77.1 54.7
EU target: 10% (2035) 2005 | 655 | 83.1 | 709 | 779 | 428

2010 64.8 70.4 66.8 77.1 373

2015 52.6 53.6 543 68.7 25.8

2018 49 49.6 41.6 554 225

Circular material use, % [CEI 7b] 2005 . . . . 8.9
2010 5.3 53 10.8 5.1 11.1
2015 6.9 5.8 11.6 5 11.7
2018 8.1 6.6 9.5 5.1 11.7
Patents related to recycling and 2000 1.07 0.08 0.33 0.39 0.64
secondary raw materials, per million 2005 0.73 0.1 0.33 0 0.61

cap. [CEI 10]

2010 1.84 0.61 0.09 0.09 0.67

2015 0.91 0.14 0.77 1.14 0.7

Domestic Material Consumption 2000 17.5 11.7 14.1 10.1 15.1
(DMC), t/eap 2005 | 184 | 177 | 145 | 14 | 159
210 | 16 9.8 17 | 133 | 138

2015 15.9 12.7 16.9 12.5 13.1

2019 16.1 17.6 18.5 13 13.4
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Year | CZ | HU | PL | SK |EU-28
Gross Domestic Product (GDP), 2000 | 11170 | 7900 | 6440 | 7780 | 22968
EUR/cap. 2005 | 13570 | 9910 | 7510 | 9960 |24 820
2010 | 14900 | 9900 | 9390 | 12540 | 25 500
2015 | 16160 | 11130 | 10920 | 14270 | 26 680
2018 | 18000 | 13 180 | 12980 | 15890 | 28 650
Resource productivity (RP=GDP/ 2000 0.64 0.67 0.46 0.77 1.52
DMC), EUR/kg 2005 | 074 | 056 | 052 | 072 | 1.56
2010 | 093 | 1.01 | 056 | 095 | 185
2015 | 1.02 | 088 | 065 | 1.14 | 2.05
2018 | 112 | 075 | 071 | 122 | 2.14
Decoupling DMC from GDP, % 2000 0 0 0 0 0
(base year: 2000) 2005 | 60 29 30 38 13
2010 | 139 | 114 | 75 172 | 4
2015 | 155 | 119 | 112 | 231 61
2018 | 210 | 141 | 131 | 263 | 71

Note: Shaded rows refer to the elements of the European Commissions’ set of indicators for
monitoring CE

Source: own work based on Eurostat data.

4.2. Hungary

The development of a circular economy action plan is still in its infancy. Although
there is no separate policy framework for the development of a circular economy,
several national strategic planning documents also address material and resource
management issues to some extent, either directly or indirectly. The 2011-2020
National Environmental Technology Innovation Strategy (NETIS), the 2012—
2024 National Sustainable Development Framework Strategy (NSDFS), and the
4th National Environmental Protection Programme (NEPP) for the period 2015—
2020 have all identified material and resource efficiency as one of the policy goals.

The 2011-2020 NETIS (Government of Hungary, 2011) adopted in 2011 in-
cludes 17 targets for sustainable resource management by 2020, shows how ef-
forts are being made to include resource efficiency, and CE considerations into
some sectoral policies. The strategy includes a measurable target to reduce the
material intensity of the economy by 20 per cent by 2020 in comparison with
the base year of 2007, and the country is on a good track to achieving the target.
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The 2012-2024 NSDFS (National Sustainable Development Council of Hungary,
2013) adopted in 2013 includes a regular monitoring of the state (both the quality
and quantity) of natural resources and unsustainable trends and defines the desir-
able development directions. The 4th NEPP 2015-2020 (Hungarian Parliament,
2015) represents a strategic six-year plan for environmental and nature protection.
It encompasses several different strategies and could, therefore, be an adequate
starting point for planning the transition towards a circular economy. This pro-
gramme also identifies resource efficiency as a policy priority.

The 2014-2020 National Waste Management Plan adopted in 2013 has been
under revision since 2017 (Government of Hungary, 2013). One reason was
so that it could consider the requirements of the EU circular economy package
(2015), which was adopted in the meantime. The national waste management plan
is complemented by its annual waste collection and utilisation service plans. The
prevention and reduction of waste generation and increasing reuse and recycling
rates (Fig. 4, Table 3) could make the country more resource-efficient while cre-
ating new business opportunities. It could also contribute to a more real transition
to a circular economy by providing jobs in the recycling industry (European Com-
mission, 2019b).

In the early 2020, The Hungarian Business Council for Sustainable Develop-
ment published the findings of a survey on circular economy. According to the
respondents, there was a clear need for a better understanding of CE solutions,
sharing good practices, applying state incentives, and developing a national CE
strategy (BCSDH, 2019).

The EU’s 2017 Environmental Implementation Review included a suggested
action for Hungary to develop an overarching CE policy framework. However,
there are some challenges in this process, in particular, a lack of institution-
al coordination and a lack of dedicated funding. Initial expert dialogues and
consultations mainly involved the waste management sector (European Com-
mission, 2019b). Since the reshuffling of the Government in the mid-2018, the
CE-related questions no longer belong to the Ministry of Agriculture, but to the
Ministry for Innovation and Technology, which is also responsible for waste
management issues.

The Hungarian Performance Review of the OECD published in the mid-2018
stated that the Government was looking at a transition towards circular economy
as a pure waste management question. Other aspects of circular economy like
sustainable material management were considered to a limited extent. The OECD
has formulated an essential policy recommendation: “Introduce a whole-of-gov-
ernment approach through collaboration between relevant ministries to steer the
transition to a circular economy; develop a national circular economy action plan
with measurable targets and timelines” (OECD, 2018b, p. 39).
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4.3. Poland

In July 2019, the Council of Ministers adopted the 2030 National Environmental
Policy (Polityka Ekologiczna Panstwa, PEP2030). PEP2030 has become the most
important strategic document in the area of the environment and water manage-
ment (Council of Ministers of Poland, 2019a). The role of PEP2030 is to en-
sure Poland’s ecological safety and high quality of life for all residents. PEP2030
will be the basis for investing European funds from the financial perspective
2021-2027. PEP2030 also supports the implementation of Poland’s objectives
and commitments at the international level, including those of the EU and the
UN, especially in the context of the EU’s climate and energy policy objectives by
2030 and the sustainable development goals (SDGs) included in the Agenda 2030
(Council of Ministers of Poland, 2019a). The effectiveness of the implementation
of PEP2030 will be monitored using a set of indicators (over 20, for example,
municipal waste recycling rate) based on data from reliable sources, in particular,
the State Environmental Monitoring System, Statistics Poland and the General
Inspectorate for Environmental Protection.

One of the specific objectives of the PEP2030 is to ensure a sustainable man-
agement of environmental resources. There are two directions of implementation
closely related to a circular economy: waste management towards a circular econ-
omy and managing geological resources by developing and implementing a State
Raw Materials Policy (by 2050) (Ministry of Environment, 2019). The actions
aim to fully implement a waste hierarchy in Poland in line with the concept of cir-
cular economy. First of all, it is necessary to ensure the implementation of actions
which are at the highest levels of the waste hierarchy, i.e. prevent waste genera-
tion and create an indispensable infrastructure for separate waste collection at the
source to ensure its preparation for reuse or effective recycling. These actions will
also support climate protection by reducing greenhouse gas emissions from the
waste management sector, mainly from landfills (Fig. 5).

The fundamental instrument for implementing PEP2030 in this area is the Na-
tional Waste Management Plan 2022 (Krajowy plan gospodarki odpadami 2022,
KPGO 2022). It was prepared to achieve waste management targets, implement
the waste hierarchy and the principles of self-sufficiency and proximity, and to
create and maintain an integrated and adequate network of waste management
installations.

In September 2019, following a wide range of public consultations, the Coun-
cil of Ministers approved the Roadmap towards a Transition to Circular Economy
in Poland. The Roadmap prepared by the Interdepartmental Circular Economy
Group under the umbrella of the Polish Ministry of Development indicates activ-
ities that primarily contribute to reducing waste and to the introduction of the CE
model in Poland (Council of Ministers of Poland, 2019b). The Roadmap identifies
actions to maximise the added value of raw materials/resources, materials and
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products, and reduce waste generation while maintaining the condition of produc-
tion efficiency and consumption processes. The document also comprises a set of
legislative and non-legislative tools to foster the development of CE in Poland
in the areas of sustainable industrial production, consumption, bioeconomy, and
new business models. There are 41 measures proposed in these areas, assigned
to relevant ministries. It also includes a separate action to develop a conceptual
framework for monitoring the circular economy in Poland.

The Commission’s “early warning report” named Poland among the countries
unlikely to achieve the municipal waste recycling target by 2020 (Fig. 4, Table 3).
More efforts will be necessary to meet the recycling targets set for the period after
2020 (European Commission, 2019c).

A research study identified transition barriers to a circular economy in Poland:
a lack of funding, social barriers (a low level of public awareness, e.g. concerning
proper selective waste collection), and technological barriers (a low level of eco-in-
novation) (Zielinska, 2019). Poland’s embracing of the CE would be extremely ben-
eficial from the macroeconomic point of view. The economy of closed loops could
stimulate economic growth, and calculations show that even a minimal change in
the Polish economy, i.e. a 1 per cent savings in the cost of materials and energy
— could result in annual GDP growth of EUR 4.5 billion (Deloitte, 2018)

4.4. Slovakia

The Strategy of the Environmental Policy of the Slovak Republic by 2030 (En-
virostrategy 2030) (Ministerstvo zivotného prostredia SR, 2019) adopted in 2017
has defined a vision until 2030, and identified the fundamental systemic problems,
set the objectives by 2030, and proposed a framework for measures to improve
the current situation. It also contains basic performance indicators (e.g. municipal
waste recycling rate, per capita waste generation, and municipal waste landfilling
rate) that will enable a verification of the results. The biggest environmental chal-
lenges in Slovakia, and hence areas that will be prioritised within the environmen-
tal policy by 2030, are issues such as waste management, air quality, and habitat
and species conservation, especially in forest, meadow, and wetland ecosystems.

The basic vision of Envirostrategy 2030 is to achieve better environmental
quality and CE, which is based on a rigorous protection of environmental resourc-
es and using as little non-renewable natural resources and hazardous substances
as possible, which will lead to an improvement in public health. Environmental
protection and sustainable consumption will be part of the general awareness of
citizens and policymakers.

By 2030, the municipal waste recycling rate, including its preparation for re-
use, will increase to 60 per cent and by 2035 the land-filling rate will be reduced
to less than 25 per cent. Slovakia will use green public procurement procedures
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for at least 70 per cent of the total value of public procurement. It will increase
support for green innovation, science, and research. The disposal of food waste
for supermarkets will be prohibited (Ministerstvo zivotného prostredia SR, 2019).

According to the European Commission’s “early warning report” (European
Commission, 2018e), Slovakia may not meet its municipal waste recycling rate
target (Fig. 4, Table 3). The report recommended several urgent priority actions to
be taken by Slovakia to bridge the implementation gap. The country will need
to make greater efforts to meet post-2020 recycling targets.

The analytical work of the OECD clearly shows that better resource efficiency
results in lower production costs and in the long term it improves economic com-
petitiveness (OECD, 2016). It is of vital importance for a country with limited
natural resources to implement coherent policies aiming at increasing resource ef-
ficiency and supporting green growth. A more efficient use of materials enhances
both the decrease of domestic material consumption (DMC) and import depend-
ency, the sooner these policies are being implemented the greater the economic
and environmental benefits will be (OECD, 2017).

5. DISCUSSION AND CONCLUSIONS

The current performances of V4 countries in implementing the circular economic
model lag behind the EU average, but a dynamic improvement of the presented
indicators (excluding domestic material consumption) can be observed (Table 3,
Fig. 3-0).

Resource productivity has improved significantly in V4 countries since the
turn of the millennium (Fig. 1). The rate of municipal waste recycling in Hungary
has barely lagged behind the EU average in the last few years, while that of the
other countries is in the catching-up phase (Table 3). The circular material use ra-
tio in the case of Poland is around the EU average, while the other three countries
perform similarly but below the EU average (Fig. 6). Domestic material consump-
tion decreased in the Czech Republic and Hungary, while it increased in Poland
and Slovakia. The landfill rate has started to decline slowly in all V4 countries in
recent years but it is still well above the EU average (Fig. 5).

The improvement showed by the selected indicators is likely to indicate the
effectiveness of the wide range of the policy measures taken by V4 countries to
support the transition to a circular economy.

To date, there has been no coherent Czech national policy that would include
the CE, which is still just an emerging area in the Czech Republic. There are still
many obstacles at the political level in terms of human resources and targeted
funding, especially in the business sector.
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In Hungary, both from an institutional and financial points of view, it is a chal-
lenge to develop the necessary framework to comply with the EU CE package
adopted in 2015. Multi-stakeholder dialogues and consultations on circular econ-
omy have started, mainly in the waste management sector and the public sphere.
Although the strategic thinking on the integration of the CE concept into the Hun-
garian economy is not yet broad enough, there is a political will for it.

One of the main challenges in Poland today is to link waste management pro-
jects to other elements of the loops to increase performance in waste management.
Work on the CE, and, in particular, the roadmap toward the CE, should reflect
not only the establishment of the framework but also the links and synergies with
other policies.

In Slovakia, too, a more efficient use of materials helps reduce domestic mate-
rial use (Table 3) and import dependency while reducing the burden on the envi-
ronment and natural resources. The current strong economic growth offers an op-
portunity to stimulate such a transition through carefully selected policy reforms
and the necessary investments.

The selected indicators show that V4 countries’ performance is improving,
however, they still lag behind the EU average by 15-20 years (Table 3). It re-
mains a general feature, and the performance is incremental rather than leapfrog-
ging, therefore, the catching up will be a very long process at the current pace of
implementation. To sum up, in all Visegrad countries, more ambitious policies,
workable institutional system, and enabling regulatory frameworks are needed to
achieve relevant EU targets. Managing the transition from the current economic
model to a circular economy in Visegrad countries requires new approaches, in-
tegrated and coordinated policies, in particular, economic, social, technological,
institutional, and environmental innovations.

It would be promising to explore the structural driving forces behind circular
economy, as well as national/regional institutional and/or governance issues. An
analysis of the relationship between CE and other policies (such as economic pol-
icies, innovation policies including eco-innovation) could also be an interesting
subject.
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