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Abstract. Based on a comparative analysis of circular economy infrastructure in Georgia and various 
small/medium and large EU countries, this paper identifies the key challenges that determine the efficiency 
of the transformation process. The Circular Economy Performance Index (CEPI) was calculated by 
integrating circular material use rates, recycling rates, and per capita waste generation. The index evaluates 
both a country’s current circular maturity and the effectiveness of its related policy frameworks. The results 
indicate that the efficiency of Georgia’s circular economy is limited by underdeveloped infrastructure, 
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Introduction 

Country scale has a significant impact on both the 
type of infrastructure and the ability to achieve 
economic efficiency. The analysis presented in this 
paper is based on a classification of countries accor- 
ding to population size. Specifically, large count- 
ries are defined as EU member states with popula- 
tions exceeding 10 million that demonstrate best 
practices in waste management and circular econo- 
my development, including the Netherlands, Bel- 
gium, and Italy. In contrast, small countries are 
defined as EU member states with populations 
below 10 million, namely Malta, Estonia, and 
Slovakia. Small countries are characterized by limi- 
ted domestic markets, which constrain the scale of 
waste processing, secondary resource recovery, and 
recycling. As a result, in many cases domestic 
waste treatment does not meet technological and 

economic requirements. Small markets are also less 
attractive to private investors, which increases the 
importance of flexible, multifunctional, and integ- 
rated infrastructural models. 

Large countries benefit more from economies 
of scale, enabling the deployment of circular 
technologies and the formation of broad domestic 
markets for secondary raw materials. However, one 
of the main challenges in large countries is the 
geographical complexity of infrastructure, the high 
costs of waste collection and transportation across 
extensive territories, and the scale of system mana- 
gement, which often reduces the overall efficiency 
of resource collection and processing (Ndoka, 
2023; van Eijk, 2015). 

In small countries, the problem takes a different 
form: the primary barriers are the insufficient scale 
of recycling infrastructure and the economic non-
viability of investments. In this context, market 
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integration, particularly participation in cross-bor- 
der recycling networks, represents a key mecha- 
nism that partially compensates for the lack of 
economies of scale and enables more efficient 
resource use. This constitutes an important oppor- 
tunity for countries that can receive high-quality, 
separately collected waste not only from within 
their own borders but also from other states (EEA, 
2021). Accordingly, the success of the circular eco- 
nomy largely depends on how effectively countries 
transform their spatial and scale-related constraints 
into institutional and infrastructural mechanisms. 

Regional inequality constitutes a significant 
challenge for many countries, as investments, infra- 
structural capacity, and service provision are 
typically more developed in urban centers than in 
peripheral regions (OECD, 2023). High-income 
countries generally possess more advanced institu- 
tional structures and monitoring capacities, which 
facilitate the effective implementation of circular 
economy strategies and promote more efficient 
resource use across sectors. 

In small countries, weaker enforcement capa- 
city and institutional fragmentation are frequently 
observed, making the adoption of simple, integra- 
ted, and pragmatic regulatory frameworks particu- 
larly important. From a technological perspective, 
circular infrastructure in large countries tends to 
rely on capital-intensive solutions and substantial 
investment in research and development (R&D), 
whereas in small countries adapted or imported 
technologies prevail, with an emphasis on low-cost 
and easily deployable mechanisms (Pavliashvili 
and Tokmazishvili, 2025). 

A further major barrier is the weakness of data 
infrastructure. The circular economy requires detai- 
led accounting and continuous monitoring of 
resource flows and waste streams (OECD, 2019). 
In small countries, the absence of unified and pub- 
licly accessible datasets complicates evidence-
based policy design, while in large countries data 
fragmentation across multiple administrative levels 
remains a persistent challenge. 

The lack of systemic coordination represents a 
common constraint across country contexts. In lar- 
ge countries, this challenge is primarily associated 
with governance complexity and multi-regional 
administrative structures, whereas in small coun- 
tries it is linked to limited market size and under- 
developed logistical networks. In addition, national 
models often exhibit conceptual limitations that 
impede the practical implementation of broadly 
defined policy objectives at the strategic level 
(Zavos and Pyyhtinen, 2024). 

Consequently, circular infrastructure strategies 
are fundamentally shaped by country scale. In large 
countries, such strategies are based on the princi- 
ples of scale and specialization, which, under con- 
ditions of a broad domestic market, enable the effi- 
cient operation of capital-intensive and technolo- 
gically advanced systems, while simultaneously 
increasing the risks of coordination failures and re- 
gional inequality. In small countries, comparatively 
limited volumes of resources and waste, narrow do- 
mestic markets, and constrained institutional capa- 
cities often create structural barriers to large-scale 
projects. In these contexts, infrastructure relies less 
on scale and more on flexibility and integration. As 
a result, small countries tend to adopt decentralized, 
multifunctional, and flexible models, in which 
international and regional cooperation becomes 
particularly important and is often facilitated by the 
active involvement of state institutions. 

The infrastructural architecture of the circular 
economy is not universal and requires adaptation to 
a country’s demographic, economic, and spatial 
characteristics. National economic scale therefore 
plays a decisive role in shaping appropriate 
infrastructural models. 

 
Comparative Analysis: Georgia vs. 
European Countries 

European countries exhibit two distinct patterns in 
circular economy development. Large countries are 
characterized by high circular material use, stable 
administrative support, and robust infrastructure, 
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which together ensure an efficient system. In con- 
trast, small and medium-sized countries rely on 
flexible, integrated infrastructure and regional 
cooperation to drive increases in the Circular 
Material Use Rate (CMUR) and maintain effective 
recycling systems. 

In large EU countries such as the Netherlands, 
Belgium, and Italy, the circular economy is highly 
developed. CMUR ranges from 21.6% to 32.7% 
(Eurostat, 2025), recycling rates are 30-60%, and 
reuse programs are widely implemented. Infra- 
structure is robust, regionally differentiated, and 
supported by stable administrative frameworks. 

Small and medium EU countries, including 
Malta, Estonia, and Slovakia, operate in smaller 
markets but show rapid progress. Over the past 
decade, CMUR increased by 7-14 percentage points, 
recycling rates range from 7% to 20%, and waste 
management relies on flexible, regionally integrated 
systems. Infrastructure is adapted to smaller markets, 
with growth-oriented and flexible policies. 

In Georgia, CMUR is only 1.3-1.48%, well 
below the EU average of 11.5%, while per capita 
waste generation is lower than global and regional 
averages (World Bank, 2018). Despite low waste, 
recycling is limited – 4.6% overall and less than 5% 
for plastics (UNEP, 2023). Recycling and reuse 
remain largely small-scale private initiatives, and 
infrastructure is weak, heavily dependent on land- 

fills, and underdeveloped. Existing frameworks, 
including the Waste Management Code and EPR, 
are poorly implemented, posing significant cha- 
llenges to circular economy development (Praseki 
et al., 2022; Praseki et al., 2024). 

Overall, large EU countries combine high 
CMUR with robust infrastructure and well-estab- 
lished reuse and recycling systems. Small and 
medium EU countries progress through flexible 
infrastructure and regional cooperation. Georgia, 
constrained by limited infrastructure and a small 
domestic market, lags behind, with its economy 
remaining predominantly linear. 

 
Circular Economy Performance Index 
(CEPI) 

To evaluate the efficiency of Georgia’s circular 
economy, the Circular Economy Performance Index 
(CEPI) was employed. CEPI is a composite indi- 
cator designed to measure the performance of a 
country’s or organization’s circular economy 
across multiple dimensions. 

Assessment of the circular economy increa- 
singly relies on composite indices, which integrate 
indicators of resource use, waste management, 
economic value, and environmental impact within 
a unified analytical framework (Kakulia et al., 
2025). This approach reflects the multidimensional 

Table 1. Cross-country indicators (2010–2024) 

Indicator Georgia Small/medium EU 
countries 

Large EU countries 

Circular Material Use 
Rate (CMUR) 

1.3-1.48% 7-14% 21.6-32.7% 

Recycling Rate 4.6% 7–20% 30-60% 
Waste Generation per 

Capita (per day) 
0.6 kg (below average) Average Average/High 

Reuse Practices ✖ Limited private 
initiatives 

✔ Flexible, integrated 
programs 

✔ Well-developed systems 

Infrastructure ✖ Weak, few specialized 
facilities 

✔ Flexible, adaptable, 
regionally supported 

✔ Well-developed market, 
regionally differentiated model 

Strategy / Governance Legislation, EPR, limited 
practical implementation 

✔ Flexible policies, 
regional cooperation 

✔ Stable administrative support, 
multi-tiered governance 

Source: Eurostat (2024), EEA (2023), UNEP (2023), World Bank (2022), MEPA Georgia (2016), EU–UNDP (2024). 
World Bank. (2018). 
Note: ✔ indicates a positive or well-developed feature; ✖ indicates a limitation or underdeveloped feature. 
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nature of the circular economy, which cannot be 
fully captured by a single indicator. 

Although various indices have been developed 
in academic research, scholars highlight the 
subjectivity inherent in selecting and weighting 
indicators (Kirchherr et al., 2017). 

Based on the combination of quantitative 
indicators presented in Table 1, we constructed the 
Circular Economy Performance Index (CEPI), 
incorporating only those measures for which 
statistical data are available for cross-country 
comparison. For each indicator (circular material 
use, recycling rate, and waste generation per capita) 
the percentage difference was calculated using the 
following formula:  

Diff (%) =
ValueEU − ValueGE

ValueEU x100 

The quantitative indicators were normalized to 
a 0–1 scale using the min–max normalization 
method, where 0 indicates the lowest performance 
and 1 indicates the highest performance for a given 
indicator. The min–max normalization is calculated 
using the following formula: 

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 =
ValueGE − Valuemin
aluemax − Valuemin 

where ValueGE is the actual value of the indicator 
for Georgia, Valuemin is the minimum value of the 
same indicator within the comparison group 
(Georgia, small/medium EU countries, large EU 
countries), and Valuemax is the maximum value of 
the same indicator within the comparison group. 

For the waste generation indicator, where a 
lower value represents better performance, an 
inverted normalization was applied: 

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = 1 −
ValueGE − Valuemin
aluemax − Valuemin 

This index was used to quantify the differences 
between Georgia’s circular economy indicators and 
those of the European Union and to assess their 
relative significance. The normalized quantitative 
indicators were aggregated into a single Composite 
Circular Economy Performance Index (CEPI). This 
approach ensures equal weighting of all indicators 
and prevents any single measure from dominating 
the overall score, with higher values indicating 
better circular economy performance. 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 =
Normalized CMUR + Normalized RRate

3 + 

+
Normalized WG per Capita

3  

Thus, Circular Material Use Rate (CMUR) 
highlights structural differences between Georgia 
and the European Union. CEPI is lowest in Georgia 
(0.333), as both the recycling rate and CMUR re- 
main low despite relatively modest waste genera- 
tion. In small and medium-sized EU countries, 
CEPI is slightly higher (0.391), reflecting more 
effective recycling practices (RR) and greater cir- 
cular material use (CMUR). This suggests that 
Georgia’s circular economy is gradually approa- 
ching the level of small and medium European 
countries. 

Large EU countries have the highest CEPI 
(0.572), driven by advanced practices in circular 
material use and recycling, despite generating the 
highest per capita waste. 

 
Conclusion 

Large European countries achieve high circular 
economy performance due to sufficient waste volu- 
mes, capital, and market size, which support 
investment in specialized recycling technologies 
and enable full economies of scale. Small and 

Table 2. Circular economy performance index (CEPI) 

Circular material use rate  
(CMUR, normalized) 

Recycling rate  
(RR, normalized) 

Waste generation per capita  
(WG, normalized) 

CEPI 

Georgia 0 0 1 
Small/Medium EU Countries 0.35 0.157 0.667 
Large EU Countries 1 0.717 0 
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medium European countries offset scale limitations 
through flexible infrastructure and international or 
regional cooperation, successfully implementing 
circular systems even in small markets.  

In Georgia, the small size of the domestic 
market limits economies of scale, weakening 
incentives for investment in high-tech recycling 
facilities and maintaining a predominantly linear 
economic model. In order to develop a circular 

economy in the context of a ver small economic 
scale, enhanced international cooperation, cross-
border recycling, regional partnerships, and 
partially export-oriented strategies are essential. 
This transitional approach enables gradual 
infrastructure development, reduces technological 
gaps, and supports the emergence of integrated 
circular systems.

 

ეკონომიკა 

მასშტაბზე დაფუძნებული ცირკულარული ეკონომიკის 
ინფრასტრუქტურული არქიტექტურა 

ს. პავლიაშვილი 

აკადემიის წევრი, საქართველოს მეცნიერებათა ეროვნული აკადემია, თბილისი, საქართველო 

სტატიაში საქართველოს, ევროკავშირის მცირე/საშუალო და დიდი ქვეყნების ცირკულარული 
ეკონომიკის ინფრასტრუქტურული თავისებურებების შედარებითი ანალიზის საფუძველზე 
იდენტიფიცირებულია ძირითადი გამოწვევები, რომლებიც განსაზღვრავენ ტრანსფორმაციის 
ეფექტიანობას. გაანგარიშებულია ცირკულარული ეკონომიკის ეფექტიანობის ინდექსი (CEPI), 
რომელიც აერთიანებს ცირკულარული მასალის გამოყენებას, რეციკლირების კოეფიციენტს 
და ნარჩენების წარმოქმნას ერთ სულ მოსახლეზე. ინდექსი გამოხატავს ქვეყნის ცირკულა- 
რული ეკონომიკის მდგომარეობას და პოლიტიკის ეფექტიანობას. შედეგები აჩვენებს, თუ 
რამდენად არის საქართველოში ცირკულარული ეკონომიკის ეფექტიანობა შეზღუდული 
ინფრასტრუქტურის, რეციკლირების სისტემებისა და მასშტაბის ეკონომიის გამო.  
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	In Georgia, CMUR is only 1.3-1.48%, well below the EU average of 11.5%, while per capita waste generation is lower than global and regional averages (World Bank, 2018). Despite low waste, recycling is limited – 4.6% overall and less than 5% for plastics (UNEP, 2023). Recycling and reuse remain largely small-scale private initiatives, and infrastructure is weak, heavily dependent on land-fills, and underdeveloped. Existing frameworks, including the Waste Management Code and EPR, are poorly implemented, posing significant cha-llenges to circular economy development (Praseki et al., 2022; Praseki et al., 2024).
	Overall, large EU countries combine high CMUR with robust infrastructure and well-estab-lished reuse and recycling systems. Small and medium EU countries progress through flexible infrastructure and regional cooperation. Georgia, constrained by limited infrastructure and a small domestic market, lags behind, with its economy remaining predominantly linear.
	Circular Economy Performance Index (CEPI)
	To evaluate the efficiency of Georgia’s circular economy, the Circular Economy Performance Index (CEPI) was employed. CEPI is a composite indi-cator designed to measure the performance of a country’s or organization’s circular economy across multiple dimensions.
	Assessment of the circular economy increa-singly relies on composite indices, which integrate indicators of resource use, waste management, economic value, and environmental impact within a unified analytical framework (Kakulia et al., 2025). This approach reflects the multidimensional nature of the circular economy, which cannot be fully captured by a single indicator.
	Although various indices have been developed in academic research, scholars highlight the subjectivity inherent in selecting and weighting indicators (Kirchherr et al., 2017).
	Based on the combination of quantitative indicators presented in Table 1, we constructed the Circular Economy Performance Index (CEPI), incorporating only those measures for which statistical data are available for cross-country comparison. For each indicator (circular material use, recycling rate, and waste generation per capita) the percentage difference was calculated using the following formula: 
	Diff %=ValueEU​−ValueGE​​​ValueEUx100
	The quantitative indicators were normalized to a 0–1 scale using the min–max normalization method, where 0 indicates the lowest performance and 1 indicates the highest performance for a given indicator. The min–max normalization is calculated using the following formula:
	𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑 𝑆𝑐𝑜𝑟𝑒=ValueGE−Valueminaluemax−Valuemin
	For the waste generation indicator, where a lower value represents better performance, an inverted normalization was applied:
	𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑 𝑆𝑐𝑜𝑟𝑒=1−ValueGE−Valueminaluemax−Valuemin
	This index was used to quantify the differences between Georgia’s circular economy indicators and those of the European Union and to assess their relative significance. The normalized quantitative indicators were aggregated into a single Composite Circular Economy Performance Index (CEPI). This approach ensures equal weighting of all indicators and prevents any single measure from dominating the overall score, with higher values indicating better circular economy performance.
	𝐶𝐸𝑃𝐼=Normalized CMUR+Normalized RRate3+
	+Normalized WG per Capita3
	Thus, Circular Material Use Rate (CMUR) highlights structural differences between Georgia and the European Union. CEPI is lowest in Georgia (0.333), as both the recycling rate and CMUR re-main low despite relatively modest waste genera-tion. In small and medium-sized EU countries, CEPI is slightly higher (0.391), reflecting more effective recycling practices (RR) and greater cir-cular material use (CMUR). This suggests that Georgia’s circular economy is gradually approa-ching the level of small and medium European countries.
	Large EU countries have the highest CEPI (0.572), driven by advanced practices in circular material use and recycling, despite generating the highest per capita waste.
	Conclusion
	Large European countries achieve high circular economy performance due to sufficient waste volu-mes, capital, and market size, which support investment in specialized recycling technologies and enable full economies of scale. Small and medium European countries offset scale limitations through flexible infrastructure and international or regional cooperation, successfully implementing circular systems even in small markets. 
	In Georgia, the small size of the domestic market limits economies of scale, weakening incentives for investment in high-tech recycling facilities and maintaining a predominantly linear economic model. In order to develop a circular economy in the context of a ver small economic scale, enhanced international cooperation, cross-border recycling, regional partnerships, and partially export-oriented strategies are essential. This transitional approach enables gradual infrastructure development, reduces technological gaps, and supports the emergence of integrated circular systems.
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Introduction

Country scale has a significant impact on both the type of infrastructure and the ability to achieve economic efficiency. The analysis presented in this paper is based on a classification of countries accor-
ding to population size. Specifically, large count-
ries are defined as EU member states with popula-
tions exceeding 10 million that demonstrate best practices in waste management and circular econo-
my development, including the Netherlands, Bel-
gium, and Italy. In contrast, small countries are defined as EU member states with populations below 10 million, namely Malta, Estonia, and Slovakia. Small countries are characterized by limi-
ted domestic markets, which constrain the scale of waste processing, secondary resource recovery, and recycling. As a result, in many cases domestic waste treatment does not meet technological and economic requirements. Small markets are also less attractive to private investors, which increases the importance of flexible, multifunctional, and integ-
rated infrastructural models.

Large countries benefit more from economies of scale, enabling the deployment of circular technologies and the formation of broad domestic markets for secondary raw materials. However, one of the main challenges in large countries is the geographical complexity of infrastructure, the high costs of waste collection and transportation across extensive territories, and the scale of system mana-
gement, which often reduces the overall efficiency of resource collection and processing (Ndoka, 2023; van Eijk, 2015).

In small countries, the problem takes a different form: the primary barriers are the insufficient scale of recycling infrastructure and the economic non-viability of investments. In this context, market integration, particularly participation in cross-bor-
der recycling networks, represents a key mecha-
nism that partially compensates for the lack of economies of scale and enables more efficient resource use. This constitutes an important oppor-
tunity for countries that can receive high-quality, separately collected waste not only from within their own borders but also from other states (EEA, 2021). Accordingly, the success of the circular eco-
nomy largely depends on how effectively countries transform their spatial and scale-related constraints into institutional and infrastructural mechanisms.

Regional inequality constitutes a significant challenge for many countries, as investments, infra-
structural capacity, and service provision are typically more developed in urban centers than in peripheral regions (OECD, 2023). High-income countries generally possess more advanced institu-
tional structures and monitoring capacities, which facilitate the effective implementation of circular economy strategies and promote more efficient resource use across sectors.

In small countries, weaker enforcement capa-
city and institutional fragmentation are frequently observed, making the adoption of simple, integra-
ted, and pragmatic regulatory frameworks particu-
larly important. From a technological perspective, circular infrastructure in large countries tends to rely on capital-intensive solutions and substantial investment in research and development (R&D), whereas in small countries adapted or imported technologies prevail, with an emphasis on low-cost and easily deployable mechanisms (Pavliashvili and Tokmazishvili, 2025).

A further major barrier is the weakness of data infrastructure. The circular economy requires detai-
led accounting and continuous monitoring of resource flows and waste streams (OECD, 2019). In small countries, the absence of unified and pub-
licly accessible datasets complicates evidence-based policy design, while in large countries data fragmentation across multiple administrative levels remains a persistent challenge.

The lack of systemic coordination represents a common constraint across country contexts. In lar-
ge countries, this challenge is primarily associated with governance complexity and multi-regional administrative structures, whereas in small coun-
tries it is linked to limited market size and under-
developed logistical networks. In addition, national models often exhibit conceptual limitations that impede the practical implementation of broadly defined policy objectives at the strategic level (Zavos and Pyyhtinen, 2024).

Consequently, circular infrastructure strategies are fundamentally shaped by country scale. In large countries, such strategies are based on the princi-
ples of scale and specialization, which, under con-
ditions of a broad domestic market, enable the effi-
cient operation of capital-intensive and technolo-
gically advanced systems, while simultaneously increasing the risks of coordination failures and re-
gional inequality. In small countries, comparatively limited volumes of resources and waste, narrow do-
mestic markets, and constrained institutional capa-
cities often create structural barriers to large-scale projects. In these contexts, infrastructure relies less on scale and more on flexibility and integration. As a result, small countries tend to adopt decentralized, multifunctional, and flexible models, in which international and regional cooperation becomes particularly important and is often facilitated by the active involvement of state institutions.

The infrastructural architecture of the circular economy is not universal and requires adaptation to a country’s demographic, economic, and spatial characteristics. National economic scale therefore plays a decisive role in shaping appropriate infrastructural models.



Comparative Analysis: Georgia vs. European Countries

European countries exhibit two distinct patterns in circular economy development. Large countries are characterized by high circular material use, stable administrative support, and robust infrastructure, which together ensure an efficient system. In con-
trast, small and medium-sized countries rely on flexible, integrated infrastructure and regional cooperation to drive increases in the Circular Material Use Rate (CMUR) and maintain effective recycling systems.

In large EU countries such as the Netherlands, Belgium, and Italy, the circular economy is highly developed. CMUR ranges from 21.6% to 32.7% (Eurostat, 2025), recycling rates are 30-60%, and reuse programs are widely implemented. Infra-
structure is robust, regionally differentiated, and supported by stable administrative frameworks.

Small and medium EU countries, including Malta, Estonia, and Slovakia, operate in smaller markets but show rapid progress. Over the past decade, CMUR increased by 7-14 percentage points, recycling rates range from 7% to 20%, and waste management relies on flexible, regionally integrated systems. Infrastructure is adapted to smaller markets, with growth-oriented and flexible policies.

In Georgia, CMUR is only 1.3-1.48%, well below the EU average of 11.5%, while per capita waste generation is lower than global and regional averages (World Bank, 2018). Despite low waste, recycling is limited – 4.6% overall and less than 5% for plastics (UNEP, 2023). Recycling and reuse remain largely small-scale private initiatives, and infrastructure is weak, heavily dependent on land-
fills, and underdeveloped. Existing frameworks, including the Waste Management Code and EPR, are poorly implemented, posing significant cha-
llenges to circular economy development (Praseki et al., 2022; Praseki et al., 2024).Table 1. Cross-country indicators (2010–2024)

Indicator

Georgia

Small/medium EU countries

Large EU countries

Circular Material Use Rate (CMUR)

1.3-1.48%

7-14%

21.6-32.7%

Recycling Rate

4.6%

7–20%

30-60%

Waste Generation per Capita (per day)

0.6 kg (below average)

Average

Average/High

Reuse Practices

✖ Limited private initiatives

✔ Flexible, integrated programs

✔ Well-developed systems

Infrastructure

✖ Weak, few specialized facilities

✔ Flexible, adaptable, regionally supported

✔ Well-developed market, regionally differentiated model

Strategy / Governance

Legislation, EPR, limited practical implementation

✔ Flexible policies, regional cooperation

✔ Stable administrative support, multi-tiered governance

[bookmark: _Hlk220840159]Source: Eurostat (2024), EEA (2023), UNEP (2023), World Bank (2022), MEPA Georgia (2016), EU–UNDP (2024). World Bank. (2018).

Note: ✔ indicates a positive or well-developed feature; ✖ indicates a limitation or underdeveloped feature.





Overall, large EU countries combine high CMUR with robust infrastructure and well-estab-
lished reuse and recycling systems. Small and medium EU countries progress through flexible infrastructure and regional cooperation. Georgia, constrained by limited infrastructure and a small domestic market, lags behind, with its economy remaining predominantly linear.



Circular Economy Performance Index (CEPI)

To evaluate the efficiency of Georgia’s circular economy, the Circular Economy Performance Index (CEPI) was employed. CEPI is a composite indi-
cator designed to measure the performance of a country’s or organization’s circular economy across multiple dimensions.

Assessment of the circular economy increa-
singly relies on composite indices, which integrate indicators of resource use, waste management, economic value, and environmental impact within a unified analytical framework (Kakulia et al., 2025). This approach reflects the multidimensional nature of the circular economy, which cannot be fully captured by a single indicator.

Although various indices have been developed in academic research, scholars highlight the subjectivity inherent in selecting and weighting indicators (Kirchherr et al., 2017).

Based on the combination of quantitative indicators presented in Table 1, we constructed the Circular Economy Performance Index (CEPI), incorporating only those measures for which statistical data are available for cross-country comparison. For each indicator (circular material use, recycling rate, and waste generation per capita) the percentage difference was calculated using the following formula: 



The quantitative indicators were normalized to a 0–1 scale using the min–max normalization method, where 0 indicates the lowest performance and 1 indicates the highest performance for a given indicator. The min–max normalization is calculated using the following formula:



where ValueGE is the actual value of the indicator for Georgia, Valuemin ​is the minimum value of the same indicator within the comparison group (Georgia, small/medium EU countries, large EU countries), and Valuemax is the maximum value of the same indicator within the comparison group.

For the waste generation indicator, where a lower value represents better performance, an inverted normalization was applied:Table 2. Circular economy performance index (CEPI)

Circular material use rate 
(CMUR, normalized)

Recycling rate 
(RR, normalized)

Waste generation per capita 
(WG, normalized)

CEPI

Georgia

0

0

1

Small/Medium EU Countries

0.35

0.157

0.667

Large EU Countries

1

0.717

0







This index was used to quantify the differences between Georgia’s circular economy indicators and those of the European Union and to assess their relative significance. The normalized quantitative indicators were aggregated into a single Composite Circular Economy Performance Index (CEPI). This approach ensures equal weighting of all indicators and prevents any single measure from dominating the overall score, with higher values indicating better circular economy performance.





Thus, Circular Material Use Rate (CMUR) highlights structural differences between Georgia and the European Union. CEPI is lowest in Georgia (0.333), as both the recycling rate and CMUR re-
main low despite relatively modest waste genera-
tion. In small and medium-sized EU countries, CEPI is slightly higher (0.391), reflecting more effective recycling practices (RR) and greater cir-
cular material use (CMUR). This suggests that Georgia’s circular economy is gradually approa-
ching the level of small and medium European countries.

Large EU countries have the highest CEPI (0.572), driven by advanced practices in circular material use and recycling, despite generating the highest per capita waste.



Conclusion

Large European countries achieve high circular economy performance due to sufficient waste volu-
mes, capital, and market size, which support investment in specialized recycling technologies and enable full economies of scale. Small and medium European countries offset scale limitations through flexible infrastructure and international or regional cooperation, successfully implementing circular systems even in small markets. 
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In Georgia, the small size of the domestic market limits economies of scale, weakening incentives for investment in high-tech recycling facilities and maintaining a predominantly linear economic model. In order to develop a circular economy in the context of a ver small economic scale, enhanced international cooperation, cross-border recycling, regional partnerships, and partially export-oriented strategies are essential. This transitional approach enables gradual infrastructure development, reduces technological gaps, and supports the emergence of integrated circular systems.
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ეკონომიკა

მასშტაბზე დაფუძნებული ცირკულარული ეკონომიკის ინფრასტრუქტურული არქიტექტურა

ს. პავლიაშვილი

აკადემიის წევრი, საქართველოს მეცნიერებათა ეროვნული აკადემია, თბილისი, საქართველო

სტატიაში საქართველოს, ევროკავშირის მცირე/საშუალო და დიდი ქვეყნების ცირკულარული ეკონომიკის ინფრასტრუქტურული თავისებურებების შედარებითი ანალიზის საფუძველზე იდენტიფიცირებულია ძირითადი გამოწვევები, რომლებიც განსაზღვრავენ ტრანსფორმაციის ეფექტიანობას. გაანგარიშებულია ცირკულარული ეკონომიკის ეფექტიანობის ინდექსი (CEPI), რომელიც აერთიანებს ცირკულარული მასალის გამოყენებას, რეციკლირების კოეფიციენტს და ნარჩენების წარმოქმნას ერთ სულ მოსახლეზე. ინდექსი გამოხატავს ქვეყნის ცირკულა-
რული ეკონომიკის მდგომარეობას და პოლიტიკის ეფექტიანობას. შედეგები აჩვენებს, თუ რამდენად არის საქართველოში ცირკულარული ეკონომიკის ეფექტიანობა შეზღუდული ინფრასტრუქტურის, რეციკლირების სისტემებისა და მასშტაბის ეკონომიის გამო.	
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