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Abstract. This paper examines the strategy for transitioning to a
circular economy in Central Asia from a regional perspective. As the
countries of Central Asia face increasing environmental pressures,
resource depletion, and the need for sustainable economic growth, the
circular economy model offers a viable pathway to balance economic
development with environmental protection. The study analyzes current
policy frameworks, institutional conditions, and resource management
practices in countries such as Kazakhstan, Uzbekistan, Kyrgyzstan,
Tajikistan, and Turkmenistan. Particular attention is given to waste
management systems, energy efficiency, water resource utilization, and
industrial sustainability.
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Introduction

In recent decades, the global economy has been increasingly
challenged by environmental degradation, climate change, and the
unsustainable use of natural resources. The traditional linear economic
model—based on “take, make, dispose”—is proving inadequate in
addressing these challenges. In response, the concept of a circular
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economy has emerged as a transformative approach that promotes

resource efficiency, waste minimization, and sustainable production and
consumption patterns. By closing material loops and extending the
lifecycle of products, the circular economy offers a pathway toward long-
term environmental sustainability and economic resilience.

Central Asia, comprising Kazakhstan, Uzbekistan, Kyrgyzstan,
Tajikistan, and Turkmenistan, faces unique structural and
environmental challenges that make the transition to a circular economy
both necessary and complex. The region is characterized by resource-
intensive industries, high levels of energy consumption, and
environmental issues such as water scarcity, land degradation, and
waste management inefficiencies. At the same time, Central Asia
possesses significant potential for adopting circular practices due to its
growing economies, ongoing institutional reforms, and increasing
engagement with global sustainability agendas.

The transition to a circular economy in Central Asia requires not
only national-level policy changes but also a coordinated regional
strategy. Shared natural resources - particularly transboundary water
systems - underscore the importance of cross-border cooperation and
integrated policy frameworks. Furthermore, the development of circular
economy practices in the region depends on strengthening institutional
capacity, investing in green technologies, and fostering collaboration
between governments, the private sector, and international
organizations.

This paper aims to explore strategic approaches to facilitating the
transition to a circular economy in Central Asia from a regional

perspective. It examines existing policies, identifies key barriers and
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opportunities, and proposes recommendations for enhancing regional

cooperation and institutional effectiveness. By doing so, the study
contributes to the broader discourse on sustainable development and
provides insights into how Central Asia can move toward a more resilient
and resource-efficient economic model.

Literature Review

The concept of the circular economy has become an important
framework for sustainable development because it replaces the
traditional linear model of “take—make—dispose” with a system focused
on reducing resource use, reusing materials, recycling waste, and
extending product life cycles. UNEP notes that circular economy policies
are especially important for reducing waste, emissions, and pressure on
natural resources [1].

Recent literature on Central Asia shows that the region has strong
reasons to adopt a circular economy model. The World Bank emphasizes
that circular economy transition can help Central Asian countries reduce
waste, conserve resources, and support more sustainable economic
growth [2]. The region’s economies remain highly dependent on natural
resources, energy-intensive industries, agriculture, and mining, which
makes resource efficiency a strategic priority.

A major part of the literature focuses on waste management. UNEP’s
Waste Management Outlook for Central Asia identifies weak waste
collection systems, low recycling rates, insufficient infrastructure, and
limited public awareness as key barriers in the region [3]. These
problems show that circular economy transition in Central Asia should
begin with improving municipal waste systems, recycling infrastructure,

and producer responsibility mechanisms.
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Scholars also highlight institutional and policy barriers. Tleuken et

al. argue that Central Asian countries face similar obstacles, including
dependence on fossil fuels, water scarcity, and ineffective waste
management systems. At the same time, they note opportunities such as
green financing, international cooperation, and national sustainable
development strategies [4]. This suggests that the transition requires not
only technological modernization but also stronger institutions, better
regulation, and long-term state support.

International experience is another important part of the literature.
OECD studies show that successful circular economy policies usually
include extended producer responsibility, waste prevention, recycling
targets, green public procurement, and life-cycle-based regulation [5].
These tools are relevant for Central Asia because they can help
governments move from fragmented environmental measures toward
integrated circular economy strategies.

Regional cooperation i1s also widely discussed. Central Asian
countries share water, energy, transport, and environmental systems, so
circular economy transition cannot be achieved only at the national level.
The World Bank’s Central Asia Water and Energy Program stresses the
importance of regional cooperation for improving water and energy
management [6]. UNEP also emphasizes that regional cooperation can
accelerate circularity through policy coordination, financial incentives,
green procurement, and extended producer responsibility systems [7].

In the case of Uzbekistan, the literature indicates that the country
has started introducing green economy and innovation-oriented reforms,
but practical implementation remains a challenge. Uzbekistan’s

transition to circular economy principles requires better waste recycling
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systems, stronger private-sector participation, investment in clean

technologies, and closer integration between environmental policy and
industrial policy.

Overall, the reviewed literature shows that Central Asia’s transition
to a circular economy depends on three main factors: strong national
policies, regional cooperation, and institutional capacity. While
international organizations and scholars agree that the region has
significant potential, they also stress that progress will require
investment, legal reforms, technological innovation, and public-private
cooperation.

Research Methodology

This study adopts a mixed-methods approach to analyze the strategy
for transitioning to a circular economy in Central Asia from a regional
perspective. The methodology combines qualitative and quantitative
techniques to ensure a comprehensive and balanced analysis of
imstitutional, economic, and environmental factors. The research is based
on a comparative and analytical design, focusing on five Central Asian
countries: Kazakhstan, Uzbekistan, Kyrgyzstan, Tajikistan, and
Turkmenistan. The study evaluates existing policies, institutional
frameworks, and economic indicators related to circular economy
development, while also comparing them with international best
practices.

Analysis and results

The global economy is undergoing a profound transformation as
countries seek sustainable alternatives to the traditional linear model of
“take—make—dispose”. In this context, the circular economy has emerged
as a strategic approach that promotes resource efficiency, waste
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reduction, and environmental sustainability. For Central Asia-

comprising Kazakhstan, Uzbekistan, Kyrgyzstan, Tajikistan, and
Turkmenistan - the transition to a circular economy is not only an
environmental necessity but also an opportunity for economic
modernization and regional cooperation.

Central Asian economies have historically relied on resource-
intensive sectors such as mining, agriculture, and energy. While these
sectors have contributed to economic growth, they have also led to
environmental degradation, inefficient resource use, and increased
vulnerability to climate change. According to the World Bank, the
adoption of circular economy principles can help the region decouple
economic growth from resource consumption and reduce environmental
pressures [2]. This makes the circular economy particularly relevant for
Central Asia, where water scarcity, land degradation, and waste
management challenges are becoming increasingly severe.

One of the key pillars of the transition is the reform of waste
management systems. Many countries in the region face low recycling
rates, inadequate waste collection infrastructure, and a heavy reliance
on landfills. The United Nations Environment Programme (UNEP)
highlights that improving waste sorting, recycling, and disposal systems
1s essential for establishing circular material flows [9]. Introducing
extended producer responsibility (EPR), developing recycling industries,
and raising public awareness can significantly improve waste
management outcomes.

Another important dimension is resource efficiency, particularly in
energy and water use. Central Asia is one of the most water-stressed

regions in the world, with agriculture consuming a large share of
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available water resources. Circular economy strategies such as water

reuse, efficient irrigation technologies, and energy-saving industrial
processes - can help reduce resource intensity while maintaining
economic output. Moreover, the transition to renewable energy sources
and cleaner production methods can further enhance sustainability.

The agricultural sector plays a crucial role in the region’s circular
transition. In countries like Uzbekistan, agriculture remains a major
contributor to GDP and employment, yet it 1is characterized by
inefficiencies, post-harvest losses, and environmental impacts. The
World Bank notes that circular practices - such as organic waste
recycling, composting, and bioenergy production—can improve
productivity and reduce environmental damage [2]. These approaches
not only enhance food security but also create new economic
opportunities in rural areas.

Institutional development is another critical factor. Although
Central Asian countries have adopted various environmental and green
economy strategies, implementation remains inconsistent. Tleuken et al.
argue that weak institutional coordination, limited regulatory
enforcement, and insufficient private sector involvement hinder the
development of circular economy systems [4]. Strengthening governance
structures, aligning policies across sectors, and fostering public-private
partnerships are essential for overcoming these challenges.

A distinctive feature of Central Asia is the importance of regional
cooperation. The countries of the region share transboundary water
resources, energy systems, and environmental challenges. Therefore, a
regional approach to circular economy transition can yield significant
benefits. Joint initiatives in water management, waste recycling, and
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green technology development can enhance efficiency and reduce

duplication of efforts. The World Bank’s Central Asia Water and Energy
Program emphasizes that coordinated regional policies are crucial for
sustainable resource management [2].

In addition, green finance and international support play a vital role
in enabling the transition. Development banks, international
organizations, and donor agencies are increasingly supporting circular
economy initiatives in Central Asia. These include investments in waste
management infrastructure, renewable energy projects, and capacity-
building programs. Access to green finance can accelerate the adoption of
inovative technologies and business models.

The analysis shows that Central Asia has strong potential for
transition to a circular economy, but the process is still at an early stage.
The World Bank states that circular economy can help Central Asian
countries reduce waste, improve resource efficiency, and separate
economic growth from environmental degradation [2].

Table 1.

Key results of circular economy transition analysis in

Central Asia

Area of Current .
. . . Main result
analysis situation
Waste collection Circular economy
Waste and recycling systems | should begin with modern
management remain weak in many | waste sorting, recycling,
parts of the region and landfill reduction
Economies are More efficient use of
Resource :
.. still resource- and |water, energy, and raw
efficiency . : .
energy-intensive materials is necessary
Uzbekistan’s : : :
) : Circular practices in
Agriculture agri-food sector faces :
.. agriculture can reduce
low productivity,
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water scarcity, post-|losses and improve
harvest losses, and |sustainability
greenhouse gas
emissions
Laws and Stronger coordination
Institutional | strategies exist, but | between ministries,
framework 1implementation 1s | businesses, and local
uneven authorities is needed
Central Asian : .
i Regional circular
) countries share water, .
Regional enerey. transport. and | €COROMY strategy 1s more
cooperation S bOLL, effective than isolated
environmental . ..
national policies
problems
International Green financing can
organizations and | accelerate investment in
Green finance |development  banks | recycling, clean
are supporting green | technology, and  eco-
transition innovation

First, the circular economy transition in Central Asia is closely
connected with waste management reform. UNEP notes that the
region faces serious waste management challenges, including insufficient
infrastructure, weak recycling systems, and limited public awareness
[11]. This means that one of the first practical steps should be the
development of separate waste collection, recycling plants, composting
systems, and extended producer responsibility mechanisms.

Second, the transition requires improving resource productivity.
Central Asian economies depend heavily on natural resources,
agriculture, energy, and mining. Therefore, circular economy policies
should focus not only on waste recycling but also on reducing water
losses, increasing energy efficiency, reusing industrial materials, and
introducing cleaner production technologies.

Third, the analysis shows that agriculture is one of the most

important sectors for circular transformation. According to the World
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Bank, Uzbekistan’s agri-food value chain is affected by low productivity,

water scarcity, high post-harvest losses, and greenhouse gas emissions
[8]. As a result, circular solutions such as organic waste composting,
water-saving irrigation, food loss reduction, and bioenergy production
can have strong economic and environmental effects.

Fourth, institutional weaknesses remain a major barrier. Research
by Tleuken et al. shows that Central Asian countries face common
obstacles such as dependence on fossil fuels, water scarcity, and
ineffective waste management. At the same time, the region has
opportunities through sustainable development policies, foreign
cooperation, and green financing [4]. This indicates that the success of
circular economy transition depends on better governance, stronger legal
enforcement, and active participation of the private sector.

Fifth, regional cooperation is essential. Since Central Asian
countries share environmental problems, water resources, trade routes,
and energy systems, circular economy policies should be coordinated at
the regional level. A regional approach can help harmonize standards,
attract international investment, develop cross-border recycling value
chains, and improve environmental monitoring.

The results show that Central Asia’s transition to a circular economy
should be based on four priorities: improving waste management,
increasing resource efficiency, strengthening institutions, and expanding
regional cooperation. For Uzbekistan and other Central Asian countries,
the circular economy is not only an environmental policy, but also a
strategy for economic modernization, innovation, and sustainable

growth.
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In conclusion, the transition to a circular economy in Central Asia

requires a comprehensive and coordinated strategy that integrates
environmental, economic, and institutional dimensions. Key priorities
include improving waste management systems, enhancing resource
efficiency, strengthening institutional frameworks, and promoting
regional cooperation. While challenges remain, the region has significant
potential to adopt circular economy principles and move toward a more
sustainable and resilient future. By leveraging international experience
and fostering collaboration among stakeholders, Central Asia can
transform 1its economic model and achieve long-term sustainable

development.

Conclusion

The transition to a circular economy in Central Asia represents both
a strategic necessity and a significant opportunity for sustainable
development. As the region continues to face environmental challenges
such as resource depletion, water scarcity, and inefficient waste
management, the adoption of circular economy principles offers a viable
pathway to balance economic growth with environmental protection.

The analysis demonstrates that while Central Asian countries have
begun to incorporate elements of circular economy into national policies
and development strategies, the overall level of implementation remains
limited. Key barriers include weak institutional frameworks, insufficient
infrastructure, low levels of technological adoption, and Ilimited
mvolvement of the private sector. At the same time, the region possesses

considerable potential due to its ongoing economic reforms, availability
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of natural and human resources, and increasing engagement with

international sustainability initiatives.

A successful transition requires a comprehensive and coordinated
approach. Priority areas include improving waste management systems,
enhancing resource efficiency in key sectors such as agriculture and
energy, strengthening legal and institutional frameworks, and promoting
innovation and green technologies. Equally important is the expansion of
green finance mechanisms and the development of public-private
partnerships to support circular business models.

From a regional perspective, cooperation among Central Asian
countries 1s essential. Shared natural resources and environmental
challenges necessitate coordinated policies, joint investments, and
knowledge exchange. Regional integration can accelerate the adoption of
circular practices, improve efficiency, and create new economic
opportunities across borders.

In conclusion, the circular economy should be viewed not only as an
environmental strategy but also as a driver of economic modernization
and long-term resilience in Central Asia. By aligning national policies
with regional cooperation efforts and international best practices, the
region can successfully transition toward a more sustainable, resource-
efficient, and competitive economic model.
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