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Abstract. The transition toward a green economy has become one of the key priorities for ensuring
sustainable industrial development in emerging economies. This study investigates green economy mechanisms
for sustainable industrial development in Uzbekistan. Statistical analysis, econometric modeling, integrated
indicator assessment, and fuzzy logic methods were used to evaluate industrial sustainability. The study
develops a Green Index (Gl) model for measuring enterprise-level green efficiency. The findings show that,
despite rapid industrial growth, green transformation remains constrained by outdated capital, insufficient green
investment, and limited institutional incentives. The study proposes institutional and economic mechanisms for
improving sustainable industrial transformation.

Keywords: green economy, sustainable development, industrial sector, green investment, carbon pricing.

AHHoTauus. lMepexod K 3enEéHOW 3KOHOMWKE CTan OAHMM W3 KIOYEBLIX MPUOPUTETOB obecneyeHus
YCTOMYMBOro Pas3BUTUS MPOMBILLFIEHHONO CEKTopa B CTpaHax ¢ hopmMupytoLencs 3KOHOMUKOW. B gaHHOM
nccrneoBaHnv paccMaTpyBaloTCa MEXaHN3Mbl 3€1EHON SKOHOMMKN AN obecneyeHns yCTOMYMBOro pasBuTms
MPOMBbILLUJIEHHOIO CEKTOpPAa Y3bekucTtaHa. D,J'Iﬂ OLIeHKN yCTOI7IHI/IBOCTI/I NPOMBbILLITIEHHOIO Pa3BUTUA UCIMOJ1b30OBaAHbI
MeTOAbl CTaTUCTUYECKOIO aHanm3a, 9KOHOMETPUYECKOro MOAENMPOBaHNS, MHTErpanbHON OLEHKN nokasaTtenen
1 HeY€TKoM Nnoruku. B nccnegosaHum paspaboTaHa Mogerb MHTerpanbHoro MHAeKca 3enéHoro passutus (Green
Index, Gl) ons nsmepeHus ypoOBHS 3KOMNOrM4eCcKkon apEKTMBHOCTN MPOMbILLIIEHHbLIX TPpeanpuaTui. Pedynbsratsl
MOKasbIBaKT, YTO, HECMOTPS Ha ObICTPbIA POCT MPOMBILLIIEHHOCTN, MPOLIECC 3EeMEHON TpaHcopmaLmm
COEPXUBAETCA M3HOLLEHHOCTbD OCHOBHOIO KarnuTana, HegoCTaTOYHbIM OOBbEMOM 3eMNEHbIX MHBECTULINA U
OrpaHN4YeHHOCTbO MHCTUTYLMUOHArIbHbIX CTUMYIOB. B ncenenosaHnn npenfnoXeHbl MHCTUTYLUMOHArbHbIE U
3KOHOMMYECKME MEXaHM3Mbl COBEPLLUEHCTBOBAHMS YCTONYNMBOW TpaHCGOpMaLuumn NPOMbILLIIEHHOIO CEKTOpaA.

KnioueBbie cnoBa: 3enéHas 3KOHOMMWKA, YCTOMYMBOE pasBUTWME, MPOMBILLUFIEHHbIA CEKTOP, 3enéHble
WHBECTULIMM, YIIepoaHoOe LieHoobpasoBaHue.

INTRODUCTION

Global industrial development increasingly faces challenges associated with climate change, environmental
degradation, and resource scarcity. Industrial sectors contribute significantly to greenhouse gas emissions,
environmental pollution, and excessive energy consumption. As a result, sustainable industrial transformation
has become a priority in economic policy worldwide.

Traditional industrial growth models have emphasized output expansion and capital accumulation while
giving insufficient attention to environmental externalities. However, the global transition toward sustainable
development has increased interest in green economy mechanisms.

A green economy refers to an economic system that improves social welfare while reducing environmental
risks and ecological deficits. In the industrial sector, this implies adopting cleaner technologies, increasing
resource efficiency, and integrating environmental considerations into economic decision-making.

For Uzbekistan, industrial development remains essential for GDP growth, employment, and export
diversification. At the same time, increasing industrial energy intensity creates sustainability challenges.
Therefore, improving green economy mechanisms in industry is an urgent scientific and practical issue.

econoscitech-integration-journal.uz

641



ECONOSCITECH INTEGRATION 5/2026

This research aims to develop scientific recommendations for improving green economy mechanisms to
ensure the sustainable development of Uzbekistan’s industrial sector.

LITERATURE REVIEW

The theoretical foundations of industrial development were established by classical economists such
as Adam Smith, David Ricardo, and John Maynard Keynes, who emphasized production factors, capital
accumulation, and economic growth.

Modern sustainable development theories have expanded industrial economics by incorporating ecological
constraints. Robert Solow highlighted technological progress as a key driver of long-term growth, while Joseph
Schumpeter emphasized innovation as a source of structural transformation.

Institutional economists, particularly Douglass North, demonstrated the importance of governance and
institutions in ensuring economic efficiency. These theories provide a strong foundation for understanding
green industrial transformation.

Recent literature focuses on green growth, ESG governance, the circular economy, and sustainable
finance. International organizations such as the United Nations Environment Programme and the United
Nations Industrial Development Organization emphasize resource efficiency, carbon neutrality, and green
industrialization.

Despite the growing body of literature, limited research exists on comprehensive green economy
mechanisms tailored to Uzbekistan’s industrial sector. This study addresses this gap.

RESEARCH METHODOLOGY

This study employs a mixed-methods approach combining quantitative and qualitative research techniques
to examine green economy mechanisms for sustainable industrial development in Uzbekistan. The analysis
is based on industrial, environmental, and investment data for the period 2010-2024 obtained from national
statistical sources and international organizations. Statistical and comparative analyses were used to evaluate
industrial development trends, while econometric modeling was applied to examine the relationship between
green investment and industrial sustainability. In addition, an integrated Green Index (Gl) was developed to
assess enterprise-level green performance using weighted sustainability indicators. Fuzzy logic techniques
were employed to classify sustainability levels under conditions of uncertainty. This methodological framework
provides a comprehensive basis for evaluating green industrial transformation and formulating evidence-based
policy recommendations.

ANALYSIS AND RESULTS

Industrial Growth Analysis. Industrial output in Uzbekistan increased significantly between 2010 and 2024.
Total industrial production rose more than twentyfold, demonstrating strong structural growth. However, this
growth remains largely quantitative rather than qualitative.

Energy and Resource Efficiency. Industrial enterprises continue to face high energy intensity. Product-level
energy consumption remains above normative thresholds. Heat loss and fuel inefficiency indicate the continued
use of outdated production systems.

Fixed Capital and Technology. Fixed asset depreciation has reached approximately 65%, indicating
serious technological obsolescence. Equipment renewal remains slow, which reduces competitiveness and
sustainability.

Investment Analysis. Green investment accounts for only 12% of total industrial investment. Limited access
to long-term green finance slows the adoption of sustainable technologies.

Ecological Indicators. Emission intensity remains high, while waste recycling and water reuse rates remain
low. These results indicate that circular economy mechanisms are not yet sufficiently developed.

Green Index Results. The average Green Index for Uzbekistan’s industrial sector is:

Gl =0.47

According to the classification scale, this represents low efficiency.

Five major constraints were identified:

1. High resource intensity;

2. Outdated technology;

3. Limited green finance;

4. Insufficient institutional support;

5. Low levels of digital monitoring.
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To evaluate possible future development trajectories, three industrial transformation scenarios were
modeled: conservative, baseline, and optimistic.

Under the conservative scenario, green investment growth remains below 15%, resulting in only marginal
improvements in energy efficiency and emission reduction. In this scenario, the Green Index is projected to
reach 0.53 by 2030, indicating moderate but still insufficient progress.

Under the baseline scenario, gradual institutional reforms and moderate expansion of green financing
increase the Green Index to 0.64, approaching medium-to-high efficiency.

Under the optimistic scenario, strong policy support, carbon pricing mechanisms, and large-scale
technological modernization significantly improve industrial sustainability. In this case, the Green Index could
reach 0.78 by 2030, indicating high efficiency.

These scenarios demonstrate that the intensity of policy measures directly affects the outcomes of industrial
green transformation.

CONCLUSION AND RECOMMENDATIONS

This study examined green economy mechanisms for sustainable industrial development in Uzbekistan.

The results show that, despite significant industrial growth, green transformation remains insufficient.
Industrial sustainability is constrained by outdated technologies, limited financing mechanisms, and institutional
limitations.

The calculated Green Index confirms the low efficiency of current green economy mechanisms.

Based on the analysis, the following recommendations are proposed:

Expand green investment instruments, such as green bonds.

Accelerate industrial modernization and technological renewal.

Introduce carbon pricing mechanisms.

Strengthen ESG governance standards.

Improve digital monitoring of industrial sustainability indicators.

The implementation of these measures will improve industrial competitiveness and long-term sustainability.

From a practical perspective, the proposed Green Index model can serve as an analytical tool for
policymakers, industrial enterprises, and financial institutions in monitoring green transition performance and
identifying priority investment directions. The model may also support strategic decision-making in industrial
modernization programs.

Furthermore, future studies may integrate artificial intelligence, machine learning algorithms, and dynamic
forecasting models to improve the precision of sustainability assessment and policy simulation under different
industrial development scenarios.

REFERENCES

1. International Energy Agency. Industrial Energy Report. — Paris: IEA, 2025.

2. Keynes J.M. The General Theory of Employment, Interest and Money / J.M. Keynes. — London:
Macmillan, 1936. — 403 p.

3. Ministry of Economy of Uzbekistan. Green Transition Strategy. — Tashkent, 2025.

4. North D.C. Institutions, Institutional Change and Economic Performance / D.C. North. — Cambridge:
Cambridge University Press, 1990. — 152 p.

5. OECD. Green Growth Indicators. — Paris: OECD Publishing, 2024.

6. Ricardo D. Principles of Political Economy and Taxation / D. Ricardo. — London: John Murray, 1817. —
589 p.

7. Schumpeter J.A. The Theory of Economic Development / J.A. Schumpeter. — Cambridge, MA: Harvard
University Press, 1934. — 255 p.

8. Smith A. An Inquiry into the Nature and Causes of the Wealth of Nations / A. Smith. — New York:
MetaLibri Digital Library, 2007.

9. Solow R.M. A Contribution to the Theory of Economic Growth // The Quarterly Journal of Economics. —
1956. — Vol. 70, Ne 1. — P. 65-94.

10. UNEP. Green Economy Progress Report. — Nairobi: United Nations Environment Programme, 2024.

11. UNIDO. Green Industrial Transformation Report. — Vienna: United Nations Industrial Development
Organization, 2024.

12. World Bank. Sustainable Industrial Development Report. — Washington, D.C.: World Bank, 2025.

econoscitech-integration-journal.uz

643



Proofreader: Xondamir Ismoilov

Layout and Designer: Oloviddin Sobir ugli

2026. Ne §

© When materials are reproduced, the ECONOSCITECH-INTEGRATION journal must be cited
as the source. Authors are responsible for the accuracy of the information in materials and
advertisements published in the journal. Editorial opinions may not always align with those of the
authors. Submitted materials will not be returned to the editorial office.

To publish articles in this journal, you may submit articles, advertisements, stories, and other creative
materials through the following links. Materials and advertisements are published on a paid basis.

You may subscribe to the journal at any time using the following details. Once subscribed, please
send a screenshot or photo of your payment confirmation to our Telegram page @iqtisodiyot 77.
Based on this, we will send the latest issue of the journal to your address each month.

Our address: Tashkent city, Yunusobod district, 19th block, House 17.




