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ABSTRACT

The transition from a linear economic model to a circular economy (CE) marks a profound change, driving toward
better resource management and ecological robustness. Although much previous investigation has concentrated on
specific industries, this research takes a broader, multi-sector approach. It examines how circular economy principles
are being incorporated across crucial industries such as textiles, construction, energy, chemical production, and
agriculture in Uzbekistan. Employing a qualitative research methodology involving the synthesis of existing literature
and the scrutiny of policies, the study identifies the primary forces driving this change, the obstacles encountered,
and the connections between different sectors that influence the move toward a circular economy. The results
highlight that shared circular practices—including industrial symbiosis, resource-use optimisation, renewable-energy
adoption, and circular business models—are essential for boosting both environmental sustainability and economic
viability. Nevertheless, this transition faces hurdles arising from inadequate infrastructure, disjointed governance
structures, and insufficient skilled personnel, especially within developing nations. The Uzbekistan case reveals both
growing policy commitment and persistent structural difficulties, underscoring the need for coordinated governance,
green investment, and robust innovation systems. This work contributes a multi-sector conceptual framework that
illustrates how industrial systems are interconnected and how these connections contribute to achieving sustainable
development goals. It also provides practical policy recommendations for accelerating circular economy adoption in
Uzbekistan and comparable developing countries.
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1. INTRODUCTION

For a considerable time, the global economy has operated pri-
marily under a linear production framework: taking resources,
utilising them, and then discarding them. This approach has
demonstrably worsened environmental conditions, leading to
the depletion of natural resources, increased pollution, and

climate change (Kirchherr et al., 2017). Consequently, the
concept of a circular economy (CE) has gained traction as a
more sustainable path forward. It seeks to reconnect material
flows, reduce waste generation, and improve resource-use
efficiency (Ellen MacArthur Foundation, 2015).

While earlier investigations often focused on particular areas
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such as tourism or food production, sustainability challenges
are fundamentally interconnected and affect a broad range of
industries. Major industries—including textiles, construction,
energy production, chemical manufacturing, and agriculture—
are significant contributors to global resource use and envi-
ronmental pressure. Nevertheless, these same sectors hold
considerable promise for circular innovation through material
recycling, synergistic exchange between industries, renew-
able energy adoption, and more sustainable supply-chain
management (Sewenet et al., 2026).

Uzbekistan offers an insightful setting for understanding how

a circular economy can be transformed across multiple sec-
tors. The nation has experienced rapid economic expansion
fuelled by advances in industry and agriculture. Simultane-
ously, sustainability has received growing attention in policy
circles. Persistent environmental challenges remain, partic-
ularly inefficient waste handling, suboptimal resource util-
isation, and a shortage of developed circular infrastructure.
Even with emerging initiatives, circular economy adoption
remains compartmentalised across sectors, underscoring the
need for a more cohesive and integrated strategy.

Table 1. Circular economy practices across key industrial sectors

Circular Practice  Textile Sector

Construction Sector

Energy Sector

Chemical Manufacturing Agri-Food Sector

Waste Recycling and Fibre recycling; textile Recycled concrete;
management reuse reuse demolition-waste reuse
Resource Water and energy ~ Water-efficient dyeing;
efficiency efficiency low-energy production green materials
Circular supply ~ Local sourcing and Circular fashion supply =~ Local material sourcing;
chains closed loops chains modular design
Business models  Product-service Clothing rental; resale Leasing construction
systems platforms materials
Materials Sustainable and Organic fibres; recycled
biodegradable fabrics materials
inputs

Energy-efficient buildings; Renewable-energy

Eco-friendly construction Bioenergy resources

Waste-to-energy systems ~Chemical-waste recovery Composting; food-waste
recycling

Efficient irrigation;
precision agriculture

Process optimisation;

integration; energy reduced emissions

efficiency

Decentralised energy Closed-loop chemical Farm-to-table systems;
systems production short supply chains
Energy-as-a-service Chemical-leasing models ~ Subscription food systems
models

Green chemicals;
bio-based inputs

Bioplastics; organic
fertilisers

Source: Compiled by the authors.

This study integrates circular economy strategies across five
linked industries—textiles, construction, energy, chemicals,
and agriculture—by analysing the concepts and applicability
of a closed-loop economic framework at an industrial scale in
Uzbekistan. First, it compares the circular practices used in
the five sectors, their prevalence, and mechanisms such as re-
source efficiency, recycling, and industrial symbiosis (Sakao
et al., 2024). Second, it identifies the most important drivers
of circular economy development and the significant techno-
logical, economic, political, and social barriers, with refer-
ence to the circular economy literature (Balbaa et al., 2023).
Third, it examines how sectors are linked through resource-
flow patterns, energy networks, and waste products, thereby
demonstrating the extent to which cross-sectoral resource
optimisation is facilitated. Fourth, it assesses Uzbekistan’s
current progress and the regulatory, policy, and structural
constraints on circular economy development in an emerging-
economy context. Finally, it presents a multi-sector concep-
tual framework and policy recommendations for governance,
investment, and technological innovation that can support a
greener economy.

2. LITERATURE REVIEW

2.1 Circular Economy: Concept and Evolution

The circular economy can be defined as a regenerative eco-
nomic system that minimises material inputs and waste out-
puts through continuous reuse, recovery, and recycling (Geiss-
doerfer et al., 2017). It offers an alternative to the prevail-
ing linear economy by moving society towards a resource-
efficient and sustainable system in which growth can be
achieved while remaining within planetary limits. CE is
also part of the wider global effort to advance sustainability
transitions and supports Sustainable Development Goal 12
on responsible consumption and production (United Nations,
2015).

The concept combines several schools of thought, including

industrial ecology, ecological economics, and endogenous
growth theory, to promote innovation, efficiency, economies
of scale, and improved resource allocation. By doing so,
economic growth can become less dependent on resource
constraints. The circular economy is therefore promoted not
only as a strategy for environmental sustainability but also as
a key element of long-term enterprise competitiveness in an
era of scarcity and resource restrictions (Balbaa et al., 2023).

2.2 Waste Management and Circular Materials across Sec-
tors

Waste management lies at the core of the circular economy
framework. Global plastic waste and industrial solid-waste
volumes continue to grow while recycling rates remain slug-
gish, signalling fundamental weaknesses in linear models and
the need for swift adoption of circular practices. Innovations
such as bioplastics, advanced recycling methods, artificial
intelligence, and the valorisation of different waste streams
create opportunities to transform waste products into valuable
commodities (Noman et al., 2022; Yin et al., 2023).

In the textile sector, recycled fibres and garment repurpos-
ing reduce the environmental footprint commonly attributed
to fast fashion. The construction sector achieves waste and
emissions reductions by recovering and reusing construction
and demolition debris and incorporating sustainable materials
into new structures. Chemical production facilities can con-
vert industrial waste into alternative inputs using advanced
treatment methods, supporting continuous closed-loop man-
ufacturing. Organic waste in the food supply chain can be
repurposed into nutrient-rich compost or bioenergy, thereby
increasing overall efficiency and supporting a more sustain-
able food system.

2.3 Circular Technologies and Resource Recovery

The transition to a circular economy depends on technological
innovation. Emerging technologies, including bioleaching,
industrial symbiosis, and sophisticated digital monitoring, are
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instrumental in reclaiming and repurposing materials across
diverse industries. Bioleaching offers a method for extracting
valuable metals from waste streams, while industrial sym-
biosis enables inter-industry exchange of by-products and
reduces overall resource consumption.

Within the energy sector, renewable energy technologies are
fundamentally important for circular systems. They decrease
dependence on finite resources and limit environmental dam-
age. When renewable energy is integrated into circular pro-
duction methods, it improves both economic and ecological
performance and becomes a pivotal driver of sustainable in-
dustrial change.

2.4 Drivers and Barriers of Circular Economy Adoption

Economic, environmental, technological, institutional, and
social drivers encourage firms to adopt circular economy

approaches. These include rising and volatile raw-material
prices, the need to avoid waste-disposal costs, growing envi-
ronmental awareness and demand for green products, innova-
tion and resource-efficiency improvements, government reg-
ulation and subsidies, competitive advantage, and increased
consumer awareness of corporate responsibility.

Nevertheless, numerous obstacles slow the transition. Across
industries and levels of development, these include high up-
front costs for innovative closed-loop business models; inad-
equate infrastructure for collecting, sorting, and processing
recyclable goods; insufficient technological capacity; difficul-
ties coordinating supply and demand; regulations that inhibit
waste-reducing business practices; workforce skill shortages;
limited awareness of circular economy concepts; and per-
ceived economic risk.

Table 2. Drivers and barriers of circular economy adoption

Dimension Drivers Barriers

Economic Cost efficiency; new market opportunities High initial investment

Environmental Resource scarcity; climate pressures Weak waste-management systems
Technological Innovation; digitalisation Limited access to advanced technologies
Institutional Policy support; regulatory incentives Fragmented governance

Social Consumer awareness; sustainability trends Skill gaps and resistance to change

Source: Compiled by the authors.

2.5 Circular Economy across Interconnected Industrial Sec-
tors

The development of a circular economy depends on an inter-
sectoral strategy that integrates industrial and consumption
systems. In the fashion industry, this includes recycling, reuse,
and careful selection of textile materials and suppliers. In
construction, it includes building design for eventual material
retrieval, resource recovery during demolition or renovation,
and consideration of the full building lifecycle. The energy
sector supports circularity by integrating renewable energy

and improving energy efficiency (Shah et al., 2023).

In chemical manufacturing, greener practices and industrial
symbiosis enable the recycling and upcycling of waste prod-
ucts and wastewater into reusable or valuable resources for
other industries. Agri-food production incorporates circular
economy principles by reducing food waste and promoting
composting and local supply chains. These sectors form a
circular system in which the products or by-products of one
industry serve as inputs for another.
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Figure 1. Multi-sector circular economy integration framework.
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2.6 Research Gap

Most of the literature focuses on sector-specific cases or indi-
vidual technologies, restricting understanding of how circu-
larity can be integrated across multiple interrelated industrial
sectors. Studies covering linkages between sectors, material
flows, energy systems, and the role of industrial symbiosis in
industrial transition remain limited. There is also little recent
empirical or policy-oriented research on circular economy
transitions in Central Asian emerging economies.

To address these gaps, this study examines the textile, con-
struction, energy, chemical manufacturing, and agri-food sec-
tors within a single research framework. It combines sector-
specific insights to provide a holistic approach to circular
economy transformation. Uzbekistan is analysed as a devel-
oping economy in Central Asia, with attention to the specific
opportunities and obstacles shaping its circular economy tran-
sition.

3. METHODOLOGY

This study employs a qualitative research design to explore
how circular economy principles are integrated across linked
industrial sectors—textiles, construction, energy, chemical
manufacturing, and agri-food systems—in Uzbekistan. A
qualitative approach is well suited to a multifaceted phe-
nomenon such as circular transition, in which institutional,
technological, and sectoral interdependencies are central.

The methodology comprises three interconnected compo-
nents. First, a systematic review of the existing literature
consolidates theoretical and empirical work on circular econ-
omy practices. The review concentrates on peer-reviewed
studies and identifies key themes concerning circular business
models, industrial symbiosis, resource-use optimisation, and
sector-specific circular initiatives.

Second, a case-study approach examines circular economy
developments in Uzbekistan. This method enables close
analysis of the country’s policy landscape, institutional frame-
work, and sectoral implementation conditions. The assess-
ment draws upon national policy documents, international
reports, and sustainability strategies to evaluate circular adop-
tion across the selected sectors. Particular attention is paid
to structural impediments such as infrastructure deficiencies,
fragmented governance, and technological gaps, as well as
emerging opportunities for intersectoral collaboration.

Third, a comparative analytical framework explores linkages
between sectors and identifies common patterns in circular
economy implementation. It considers how resource flows,
energy infrastructure, and waste streams can be improved
through industrial symbiosis and circular supply chains. Com-
paring practices across sectors reveals both shared approaches
and sector-specific differences.

Together, these methodological components provide a com-
prehensive examination of circular economy transition that
combines theoretical foundations with practical realities. The
approach supports a multi-sector conceptual framework that
recognises the systemic character of circular economy integra-
tion and its broader implications for sustainable development
in economies such as Uzbekistan.

4. RESULTS AND DISCUSSION

4.1 Drivers of Multi-Sector Circular Economy Adoption

Institutional factors driving sector-level circular economy
transitions in Uzbekistan’s textile, construction, energy, chem-
ical manufacturing, and agri-food industries consist primarily
of policy and regulation. Policies concerning circular econ-
omy development, resource efficiency, environmental protec-
tion, and sustainable consumption and production have ex-
panded since the country’s transition towards a more market-
based economy. Institutions applying waste-management reg-
ulations, environmental standards, and green-finance mecha-
nisms contribute to circular-practice adoption. These findings
align with wider circular economy research, which commonly
recognises institutional support as an important driver.

Another crucial set of sector-specific drivers comprises tech-
nologies that improve resource recovery and efficiency. Tech-
nologies enabling material reuse are important in the textile
and construction sectors. Renewable energy technologies are
central to circular energy systems, while digital monitoring
of resource flows can support industries ranging from chemi-
cal manufacturing to agri-food production. Growing market
demand for sustainable products and services also encour-
ages circular practices, particularly in agri-food, construction,
and textiles, where consumer environmental awareness is in-
creasing. Finally, the limited availability of resources such
as energy and water can itself create incentives for firms
to adopt efficiency measures and develop innovative waste-
management approaches.

4.2 Barriers to Multi-Sector Circular Economy Implementa-
tion
Uzbekistan has many drivers of circularity, but structural
problems inhibit the systemic development of circular prac-
tices. Inadequate recycling systems, weak waste-management
infrastructure, and limited logistics networks for circular prod-
ucts impede industrial adoption. The construction sector, for
example, lacks sufficient facilities for recycling and resource
recovery (Balbaa, 2024). Similarly, the food and beverage
industry loses valuable materials after consumption and re-
quires more effective collection and recycling infrastructure.

Access to credit and financing mechanisms for firms adopting
circular practices is also limited. Instruments such as green
bonds and tax incentives remain underdeveloped, preventing
many firms from making significant investments. Circular
practices require expertise and talent that are still scarce.
Governance is fragmented, and environmental, economic,
and industrial policies are insufficiently coordinated. The ab-
sence of a shared mission and integrated plan across agencies
hinders circular economy progress.

4.3 Cross-Sectoral Integration and Systemic Implications

The core finding is that circular economy transformation
requires a connected system of industrial symbiosis link-
ing clothing, construction, energy, manufacturing, and food.
Rather than functioning as isolated industries, the sectors be-
come interconnected within one system. Construction waste
can be processed and used by another sector; organic waste
from agri-food production can be converted into energy; and
chemical waste can be recycled and returned as an industrial
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input. Such industrial synergy requires coordination across
sectors and increases the combined benefits of individual

industrial activities.
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Figure 2. Multi-sector circular resource-flow model.

4.4 Uzbekistan Case Study

Uzbekistan provides a useful illustration of multi-sector circu-
lar economy adoption during economic transition and grow-
ing policy emphasis on sustainability. In recent years, circular
economy concepts have received increasing support through
national development and environmental strategies, driven by
the need for better resource efficiency, waste reduction, and a
shift towards sustainable growth.

Circular practices have started to emerge in key sectors. Some
textile firms have developed fibre-recycling initiatives and im-
proved production efficiency. Construction companies show
greater interest in green building materials, waste minimisa-
tion, and construction-waste management, although imple-
mentation remains limited (Balbaa, 2024). Significant invest-
ment has been made in renewable energy, particularly solar
and wind, creating a foundation for circular energy systems.
Green chemistry, waste-management, and resource-recovery
practices are emerging in the chemical sector, while the agri-
food sector has adopted waste valorisation, composting, and

localised supply-chain approaches.

Large-scale implementation continues to face structural ob-
stacles. Inadequate waste-management and recycling infras-
tructure hinders closed-loop systems. Institutional fragmenta-
tion and weak policy coherence reduce the effectiveness of
CE-oriented actions. Financial constraints and limited green-
technology investment hold back the transition to circular
business models. Human-capacity and skill shortages com-
pound limitations in technical infrastructure and expertise.

Nevertheless, Uzbekistan has considerable opportunities.
Government commitment to sustainability is strengthening,
interest in green investment and collaboration is increasing,
and reforms in education are helping to develop a workforce
with modern skills. The case demonstrates both the opportu-
nities and challenges of integrating multi-sector circularity
in a developing economy and highlights the need for coher-
ent policy, adequate infrastructure, investment, and capacity
building.

Table 3. Uzbekistan circular economy implementation across key sectors

Sector/Area Current Status Challenges Opportunities

Textile Emerging recycling and efficiency practices  Limited technology adoption Circular fashion and fibre reuse
Construction Growing interest in sustainable materials Weak recycling infrastructure Green buildings and material recovery
Energy Expansion of renewable energy High dependence on traditional energy Solar and wind-energy development
Chemical manufacturing  Initial adoption of green processes Limited industrial symbiosis Resource recovery and green chemistry
Agri-food Strong local production base Food-waste and logistics inefficiencies Waste valorisation and circular supply

Policy and governance
Infrastructure
Human capital

Increasing government support
Limited recycling and waste systems
Rising awareness

Fragmented coordination
Urban-rural disparities
Skill mismatch

chains

Development of CE-specific legislation
Investment in circular infrastructure
Education and training reforms

Source: Compiled by the authors.
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4.5 Policy Implications

The results underscore the need for integration and coordi-
nation rather than separate sector policies that cannot fully
promote industrial synergy and efficiency. Uzbekistan needs
a dedicated legal and regulatory framework that encompasses
all relevant sectors. Existing environmental and industrial
policies are partial inputs, but comprehensive circular policies
covering industrial systems holistically remain insufficient.
Clear legal requirements, product and process standards, in-
centives, and penalties are necessary to accelerate circular
adoption.

Uzbekistan also needs green infrastructure, including waste-
processing plants, recycling facilities, and renewable-energy
production. Infrastructure shortages severely limit closed-
loop production, especially outside metropolitan centres in
industrial regions and rural areas. Large-scale public invest-
ment and private-sector initiatives are needed to expand the
circular integration of sectors.

Policies should promote new circular business models and
support innovation. Financial incentives, tax preferences,
and access to green finance can help firms, particularly small
and medium-sized enterprises, invest in product-service sys-
tems, second-hand retail, circular platforms, and industrial
symbiosis. Circular transition also requires human capital
with knowledge of sustainable production, responsible re-
source management, green technologies, and waste-stream
management. Education and vocational training, as well as
industry—university partnerships, must be strengthened to
close skill gaps.

Digital technologies also have a critical role. Digital plat-
forms, advanced resource-management tools, and monitor-
ing systems allow firms to track resource use, improve data-
driven decisions, and coordinate material flows across sectors.
These tools support the implementation and monitoring of
complex circular systems and contribute to evidence-based
policymaking.

Table 4. Policy recommendations for multi-sector circular economy integration

Policy Area Recommendation Expected Impact
Governance Develop CE-specific legal and regulatory frameworks Improved coordination and policy effectiveness
Infrastructure Invest in recycling systems, waste management, and renewable Enhanced resource efficiency and reduced environmental impact

energy
Business sector
Education and skills

collaboration

Technology Adopt digital platforms and monitoring systems

Promote circular business models and provide financial incentives
Strengthen training programmes and academic—industry

Increased innovation and competitiveness
Improved workforce readiness and technical capacity

Better resource management and policy implementation

Source: Compiled by the authors.

5. CONCLUSION

Moving towards a circular economy means fundamentally
altering how production and consumption are organised. It
offers a promising path to sustainable development and more
efficient resource use. This research shows that implementa-
tion is more effective when circularity is considered across
multiple sectors, bringing together textiles, construction, en-
ergy, chemical production, and agri-food systems.

The findings underscore the importance of resource efficiency,
industrial symbiosis, renewable energy, and circular business
models for reducing environmental pressure while strength-
ening economic stability. The analysis also identifies persis-
tent barriers, including infrastructure limitations, institutional
fragmentation, financial obstacles, and shortages of skilled
personnel. These difficulties are especially acute in develop-

ing economies, where systemic change demands coordinated
policy and substantial, sustained investment.

Uzbekistan illustrates both the potential and the complex chal-
lenges of integrating a circular economy across sectors. The
country has shown growing policy commitment and greater
awareness of sustainability, but circular practices remain un-
evenly implemented. This highlights the importance of strate-
gies that connect policy, investment, technological develop-
ment, and capacity building.

From a policy perspective, the study stresses the need for
a broad circular economy strategy that coordinates action
between sectors and supports circular ecosystems. Investment
in green infrastructure, circular business models, education,
and training is essential for long-term change.

Table 5. Circular economy practices and their contribution to Sustainable Development Goals

Circular Economy Practice SDG Link

Impact

Recycling and material reuse
Renewable-energy integration
Industrial symbiosis
Resource efficiency

Circular supply chains

SDG 7: Affordable and Clean Energy

SDG 13: Climate Action

Agri-food waste valorisation SDG 2: Zero Hunger

SDG 12: Responsible Consumption and Production
SDG 9: Industry, Innovation and Infrastructure

SDG 8: Decent Work and Economic Growth

Reduced waste and improved resource efficiency

Lower greenhouse-gas emissions and energy sustainability
Enhanced industrial efficiency and innovation

Mitigation of climate-change impacts

Increased competitiveness and economic resilience
Improved food security and sustainable agriculture

Source: Compiled by the authors.

In conclusion, this study enhances understanding of circular
economy transformation across industrial sectors and informs
policy strategies in developing countries. Future research
should provide empirical support for the proposed framework
and compare experiences across countries and regions.

Funding: This research was supported by research project
AL-9825035784, titled “Bridging Policy and Practice: Na-

tional Circular Economy Adoption Strategies, Institutional
Mechanisms, and Organizational Responses in Turkiye and
Uzbekistan.”

REFERENCES

[1] J. Kirchherr, N.-H. N. Yang, F. Schulze-Spiintrup, M.
J. Heerink, and K. Hartley, “Conceptualizing the cir-




Journal of Sustainable Development and Green Technology (JSDGT)

Vol. 06, No. 02 - 2026

(2]

(3]

(4]

(5]

(6]

(7]

(8]

[9]

(10]

(11]

[12]

(13]

[14]

[15]

cular economy (revisited): An analysis of 221 defini-
tions,” Resources, Conservation and Recycling, vol. 194,
art. no. 107001, 2023.

A. D. Sewenet, Y. Boulaksil, and P. Pisano, “Circular
economy, circularity, and sustainability: A systematic
review and conceptual framework,” Journal of Cleaner
Environmental Systems, art. no. 100405, 2026.

M. E. Balbaa, “Socio-economic indicators and their im-
pact on sustainable economic development: An in-depth
analysis of Egypt,” International Journal of Economics
and Financial Issues, vol. 14, no. 2, pp. 136—-145, 2024.

N. M. P. Bocken, 1. de Pauw, C. Bakker, and B. van
der Grinten, “Product design and business model strate-
gies for a circular economy,” Journal of Industrial and
Production Engineering, vol. 33, no. 5, pp. 308-320,
2016.

Circle Economy, The Circularity Gap Report 2023. Am-
sterdam, The Netherlands: Circle Economy, 2023.

Ellen MacArthur Foundation, Towards a Circular Econ-
omy: Business Rationale for an Accelerated Transition.
Cowes, UK: Ellen MacArthur Foundation, 2015.

European Environment Agency, Circular Economy in
the Construction Sector. Copenhagen, Denmark: Euro-
pean Environment Agency, 2022.

Food and Agriculture Organization, Food Systems Trans-
formation and Sustainability. Rome, Italy: FAO, 2021.

M. Geissdoerfer, P. Savaget, N. M. P. Bocken, and E. J.
Hultink, “The circular economy: A new sustainability
paradigm?” Journal of Cleaner Production, vol. 143,
pp. 757-768, 2017.

P. Ghisellini, C. Cialani, and S. Ulgiati, “A review on cir-
cular economy: The expected transition to a balanced in-
terplay of environmental and economic systems,” Jour-
nal of Cleaner Production, vol. 114, pp. 11-32, 2016.

International Monetary Fund, Economic Outlook Re-
ports. Washington, DC: IMF, 2023.

Intergovernmental Panel on Climate Change, Climate
Change Mitigation Report. Geneva, Switzerland: IPCC,
2022.

K. R. Shah, M. Nadeem, M. E. Balbaa, and S. Khan,
“Agricultural lands towards environmental sustainabil-
ity and urbanization in the direction of environmental
degradation in Pakistan,” PalArch’s Journal of Archaeol-
ogy of Egypt/Egyptology, vol. 19, no. 4, pp. 1236-1251,
2023.

V. D. Dragomir and M. Dumitru, “The state of the re-
search on circular economy in the European Union: A
bibliometric review,” Cleaner Waste Systems, vol. 7,
art. no. 100127, 2024.

J. Kirchherr, D. Reike, and M. Hekkert, “Conceptual-
izing the circular economy: An analysis of 114 defini-

tions,” Resources, Conservation and Recycling, vol. 127,
pp- 221-232, 2017.

[16]

[17]

(18]

(19]

(20]

(21]

(22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

J. Korhonen, A. Honkasalo, and J. Seppild, “Circular
economy: The concept and its limitations,” Ecological
Economics, vol. 143, pp. 3746, 2018.

M. Lewandowski, “Designing the business models for
circular economy—Towards the conceptual framework,”
Sustainability, vol. 8, no. 1, art. no. 43, 2016.

M. R. Chertow, “Industrial symbiosis: Literature and
taxonomy,” Annual Review of Environment and Re-
sources, vol. 25, pp. 313-337, 2000.

M. Saidani, B. Yannou, Y. Leroy, F. Cluzel, and A.
Kendall, “A taxonomy of circular economy indicators,”
Journal of Cleaner Production, vol. 207, pp. 542-559,
2019.

M. E. Balbaa, Z. Kuldasheva, and N. Ismoilova, “The
economic impacts of food waste carbon footprint on
climate change: The case of Egypt,” Journal of Finan-

cial Technology and Innovation, vol. 2, no. 1, pp. 818,
2023.

M. E. Balbaa, M. Ibrahim, S. Sulaymanov, and D. Davle-
tova, “The role of information technology in improving
the quality of information and its implications for eco-
nomic development,” Journal of Sustainable Develop-
ment and Green Technology, vol. 2, no. 1, pp. 25-37,
2023.

M. E. Balbaa, “Analyzing the impact of digital eco-
nomic expansion on resource utilization and environ-
mental sustainability in Uzbekistan,” Economics and
Innovative Technologies, vol. 12, no. 6, pp. 80-93, 2024.

K. Niinimiki, G. Peters, H. Dahlbo, P. Perry, T. Ris-
sanen, and A. Gwilt, “The environmental price of fast

fashion,” Nature Reviews Earth & Environment, vol. 1,
pp- 189-200, 2020.

A. A. Noman, U. H. Akter, T. H. Pranto, and A. B.
Haque, “Machine learning and artificial intelligence in
circular economy: A bibliometric analysis and system-
atic literature review,” Annals of Emerging Technologies
in Computing, vol. 6, pp. 13-40, 2022.

Organisation for Economic Co-operation and Develop-
ment, Business Models for the Circular Economy. Paris,
France: OECD, 2019.

Organisation for Economic Co-operation and Devel-
opment, The Circular Economy in Cities and Regions.
Paris, France: OECD, 2020.

P. Ghisellini, M. Ripa, and S. Ulgiati, “Exploring envi-
ronmental and economic costs and benefits of a circular
economy approach to the construction and demolition
sector: A literature review,” Journal of Cleaner Produc-
tion, vol. 178, pp. 618-643, 2018.

F. Pomponi and A. Moncaster, “Circular economy for
the built environment,” Journal of Cleaner Production,
vol. 143, pp. 710-718, 2017.

T. Sakao, N. Bocken, N. Nasr, and Y. Umeda, “Imple-
menting circular economy activities in manufacturing
for environmental sustainability,” CIRP Annals, vol. 73,
no. 2, pp. 457481, 2024.




Journal of Sustainable Development and Green Technology (JSDGT)

Vol. 06, No. 02 - 2026

(30]

(31]

(32]

(33]

(34]

(35]

K. Shirvanimoghaddam et al., “Recycling of tex-
tile waste,” Journal of Cleaner Production, vol. 259,
art. no. 120812, 2020.

S. Yin, F. Jia, L. Chen, and Q. Wang, “Circular
economy practices and sustainable performance: A

meta-analysis,” Resources, Conservation and Recycling,
vol. 190, art. no. 106838, 2023.

S. Tiirkeli, Circular Economy—Scientific Knowledge in
Time and Space (2010-2023). Maastricht, The Nether-
lands: United Nations University—-MERIT, 2024.

United Nations, Sustainable Development Goals. New
York, NY: United Nations, 2015.

United Nations Industrial Development Organization,
Global Circular Economy Roadmaps and Strategies.
Vienna, Austria: UNIDO, 2024.

World Bank, World Development Indicators. Washing-
ton, DC: World Bank, 2023.




	Introduction
	Literature Review
	Circular Economy: Concept and Evolution
	Waste Management and Circular Materials across Sectors
	Circular Technologies and Resource Recovery
	Drivers and Barriers of Circular Economy Adoption
	Circular Economy across Interconnected Industrial Sectors
	Research Gap

	Methodology
	Results and Discussion
	Drivers of Multi-Sector Circular Economy Adoption
	Barriers to Multi-Sector Circular Economy Implementation
	Cross-Sectoral Integration and Systemic Implications
	Uzbekistan Case Study
	Policy Implications

	Conclusion

