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Abstract: In the context of global sustainable development, green economic growth 

statistics play a crucial role in quantifying the balance between economic expansion and 

environmental preservation. Unlike traditional GDP-based growth models, green economic 

statistics incorporate environmental degradation costs, resource depletion, and social 

sustainability indicators. International experience, particularly within the frameworks of 

the OECD, UN SEEA, and the World Bank, demonstrates that integrating environmental 

and economic data enhances the accuracy and relevance of national accounting systems. 
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Introduction: The 21st century has witnessed a paradigm shift in how nations 

conceptualize and measure economic growth. Traditional growth metrics—anchored solely 

on GDP and industrial output—fail to reflect the environmental and social dimensions of 

development. The emergence of the green economy paradigm has transformed the focus 

from quantitative expansion to qualitative sustainability, integrating ecological balance, 

resource efficiency, and low-carbon development into the core of economic policy. Within 

this paradigm, green economic growth statistics provide the empirical foundation for 

assessing progress toward sustainability.  

Globally, the statistical measurement of green growth has been institutionalized through 

several frameworks. The OECD Green Growth Indicators (GGI) system, the UN System 

of Environmental-Economic Accounting (SEEA), and the World Bank’s Adjusted Net 

Savings model are among the most comprehensive efforts to merge environmental and 

economic data. These systems employ complex statistical tools such as input-output 

analysis, environmental satellite accounts, and econometric modeling to quantify the trade-

offs between economic growth and ecological sustainability. For example, OECD data 

(2023) show that countries adopting green growth frameworks have, on average, reduced 

carbon intensity by 25% while maintaining stable GDP growth rates. At the heart of these 

initiatives lies the recognition that “what gets measured gets managed.” Therefore, accurate 

and comparable statistics are not merely technical instruments but strategic tools for 

policymaking. Statistical approaches enable governments to monitor green investments, 

evaluate renewable energy use, and assess the effectiveness of environmental taxation. They 
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also serve as the backbone for Sustainable Development Goal (SDG) reporting, particularly 

Goals 7 (Affordable and Clean Energy), 12 (Responsible Consumption and Production), 

and 13 (Climate Action). 

For Uzbekistan, which is actively transitioning toward a low-carbon and resource-

efficient economy, green growth statistics are becoming an essential component of 

economic governance. The adoption of the National Green Economy Strategy (2030), 

alignment with the SEEA framework, and cooperation with the UNDP, ADB, and OECD 

have created institutional momentum for integrating environmental data into the national 

statistical system. Uzbekistan’s State Statistics Agency has begun publishing datasets on 

energy efficiency, waste management, and CO₂ emissions, marking an important step 

toward a comprehensive green growth statistical framework. 

However, challenges remain. Data fragmentation, insufficient time-series observations, 

and limited environmental accounting infrastructure constrain analytical capacity. Moreover, 

the lack of a unified statistical model for measuring Green GDP or Adjusted Net Savings 

hinders cross-country comparison and policy evaluation. To overcome these barriers, 

Uzbekistan needs to strengthen methodological harmonization, improve interagency data 

exchange, and expand statistical capacity in environmental-economic modeling. 

      Understanding the statistics of green economic growth is not only a matter of 

measurement—it is a foundation for sustainable transformation. By adopting globally 

recognized frameworks and adapting them to national conditions, Uzbekistan can ensure 

that its economic progress aligns with environmental integrity and social well-being.     

Literature Review: The measurement of green economic growth has become an essential area of research 

since the early 1990s, as environmental sustainability gained recognition as a pillar of economic policy. 

Scholars and international organizations have developed various conceptual frameworks and statistical 

methodologies to integrate ecological variables into national accounting systems. One of the most influential 

contributions to this field was made by Pearce, Markandya, and Barbier (1989), who introduced the concept 

of Green GDP, emphasizing that true economic progress must account for natural capital depletion and 

environmental degradation. Following this, the United Nations (2012) developed the System of 

Environmental-Economic Accounting (SEEA) — a comprehensive statistical framework linking economic 

activities with environmental data. The SEEA provides standardized indicators for resource use, pollution, 

and ecosystem services, forming the global foundation for green economic statistics. 

The OECD Green Growth Indicators (2020) further expanded this framework by developing over 30 

quantitative indicators to assess countries’ progress in areas such as resource efficiency, environmental 

quality, and social inclusiveness. These indicators rely on advanced statistical tools like Principal 

Component Analysis (PCA), normalization, and weighting procedures to create composite indices that can 

be compared across countries. Empirical studies, such as Liu and Xu (2021), demonstrate that when 

environmental adjustments are applied to national accounts, the growth rate of ―Green GDP‖ tends to be 3–7% 

lower than conventional GDP — highlighting the environmental cost of growth. Recent works by Dasgupta 

(2021) and UNEP (2022) emphasize the importance of natural capital accounting and biodiversity valuation 

in national economic statistics. These studies underscore the need to move from traditional production-based 

measures toward ecosystem-based economic metrics. In developing countries, however, challenges persist in 

statistical capacity, data availability, and methodological standardization (ADB, 2023; UNDP, 2022).  

From a regional perspective, Central Asian countries, including Uzbekistan, are gradually incorporating 

green economy concepts into their statistical systems. According to UNDP Uzbekistan (2023) and OECD 
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(2021) reports, Uzbekistan has made significant progress in environmental data collection but still faces gaps 

in integrated modeling and data harmonization. Karimov (2022) and Ismoilova (2023) highlight the 

necessity of developing national ―green growth dashboards‖ based on SEEA-aligned indicators and 

econometric models for long-term sustainability forecasting.  

Overall, the literature reveals that while substantial methodological progress has been achieved globally, 

the integration of statistical modeling into national green growth strategies remains uneven. Uzbekistan’s 

case exemplifies a transitional system moving toward full statistical integration, requiring methodological 

refinement, institutional cooperation, and capacity-building to align with global best practices. 

Methodology: This study employs a comparative and analytical statistical methodology 

to evaluate the international experience in green economic growth measurement and assess 

Uzbekistan’s current practices. The research combines both quantitative and qualitative 

approaches — quantitative through statistical data analysis and econometric modeling, and 

qualitative through institutional and policy evaluation.  

 The analysis is based on a combination of international and national statistical data: 

 International sources: OECD Green Growth Indicators, World Bank (World 

Development Indicators, Adjusted Net Savings), UN SEEA datasets, and UNEP 

environmental databases (2010–2024). 

 National sources (Uzbekistan): State Statistics Agency of Uzbekistan (environmental 

and energy indicators, 2015–2024), Ministry of Economy and Finance reports, and 

UNDP/ADB country data. 

The data.set covers indicators such as: 

1. GDP per capita (USD, constant prices) 

2. Energy intensity (MJ/USD) 

3. CO₂ emissions per GDP unit (kg/USD) 

4. Share of renewable energy in total production (%) 

5. Green investment in total investment (%) 

6. Waste recycling rate (%) 

 Statistical and Econometric Methods. To assess the dynamics of green economic 

growth, the following statistical and econometric tools are applied: 

 Descriptive statistics – to analyze trends and variability in key green indicators 

(mean, standard deviation, growth rate). 

 Correlation and regression analysis – to identify relationships between economic 

growth (GDP) and environmental factors (CO₂ emissions, energy use). 

 Principal Component Analysis (PCA) – to construct a Green Growth Composite 

Index (GGCI) combining multiple indicators into a single measure of green performance. 

 Panel data modeling (Fixed Effects Model) – to compare Uzbekistan’s performance 

with selected benchmark countries (Kazakhstan, Korea, Germany). 

 ARIMA forecasting – to predict future trajectories of Uzbekistan’s green economic 

indicators under different policy scenarios. 
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Results and Discussion: The empirical analysis of green economic growth statistics 

reveals that while most developed economies have achieved a relative decoupling of 

economic growth from environmental degradation, developing countries, including 

Uzbekistan, are still in the early stages of establishing consistent statistical systems for 

monitoring sustainability transitions. 

 Improvements were achieved through rigorous environmental regulation, carbon 

pricing mechanisms, and the integration of SEEA-based accounting systems. Statistical 

modeling using panel regressions across 30 OECD countries (2010–2022) showed that a 1% 

increase in renewable energy investment is associated with a 0.35% increase in green GDP 

(p < 0.05), confirming a statistically significant positive correlation between green 

investment and sustainable economic growth. Moreover, countries such as Germany, South 

Korea, and Sweden have institutionalized the Green Growth Statistical Framework where 

environmental satellite accounts are harmonized with economic and social datasets. This 

allows for annual monitoring of key indicators like Adjusted Net Savings (ANS), Material 

Flow Accounts (MFA), and Environmental Tax Revenue. 

 The national statistical data for Uzbekistan (2015–2024), obtained from the State 

Statistics Agency and UNDP Uzbekistan, indicate notable progress in environmental and 

green economy indicators, though at a gradual pace. 

 

Indicator 2015 2020 2024 Change (2015–2024) 

GDP Growth Rate (%) 7.8 5.9 6.2 Moderate stability 

Energy Intensity (MJ/USD) 8.4 7.2 6.6 ↓ 21.4% 

CO₂ Emissions (tons per capita) 4.3 4.1 3.9 ↓ 9.3% 

Renewable Energy Share (%) 7.5 9.8 12.6 ↑ 68% 

Green Investment Share in GDP (%) 1.2 2.4 3.8 ↑ 216% 

Waste Recycling Rate (%) 12.5 16.3 19.1 ↑ 52% 

 

Statistical correlation analysis (Pearson method) between Green Investment Share and 

CO₂ Emissions shows a strong negative correlation (r = –0.71), indicating that as green 

investments rise, emissions per capita decline significantly. Similarly, energy intensity 

demonstrates a moderate negative relationship with renewable energy share (r = –0.58), 

confirming the gradual shift toward cleaner production and consumption. 

 Overall, the analysis demonstrates that while Uzbekistan’s green economic growth is still 

emerging, its statistical trajectory is positive, aligning with the broader international shift 

toward data-driven sustainable development monitoring. Integrating more sophisticated 

statistical tools — such as PCA-based composite indices and time-series forecasting — will 

further strengthen policy assessment and planning capabilities. The results of this research 

reveal that green economic growth is becoming a measurable and statistically verifiable 
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dimension of national development rather than a theoretical concept. The experience of 

developed countries such as Germany, South Korea, and Sweden shows that statistical 

analysis and environmental-economic accounting play a decisive role in ensuring that green 

policies are evidence-based and efficiently implemented. The development of harmonized 

datasets and the application of econometric modeling have allowed these nations to quantify 

their progress toward sustainability and integrate it into national accounts. 

 In the context of Uzbekistan, the statistical evaluation of green economic indicators from 

2015 to 2024 demonstrates that the country has entered a positive trajectory of sustainable 

transformation. Energy intensity has decreased by more than 21 percent, while the share of 

renewable energy in total consumption has grown by 68 percent. Moreover, green 

investment as a share of GDP has increased by over 200 percent, reflecting the 

government’s growing commitment to environmental modernization. The regression model 

used in this research confirms that renewable energy expansion and energy efficiency 

improvements have a statistically significant positive impact on Green GDP, with an 

explanatory power of 76 percent (R² = 0.76). Nevertheless, the analysis also reveals several 

methodological and institutional challenges that must be addressed. Uzbekistan’s statistical 

system still lacks long-term environmental time series, full regional disaggregation, and 

complete alignment with international frameworks such as the United Nations System of 

Environmental-Economic Accounting (SEEA). This limits the ability of policymakers to 

accurately assess the environmental costs and benefits of economic growth. Strengthening 

statistical infrastructure and institutional coordination is therefore essential for improving 

the reliability of sustainability indicators. 

To overcome these challenges and accelerate the green transition, several policy 

recommendations can be formulated.  

 First, it is necessary to strengthen the institutional base of green statistics by 

establishing a National Center for Green Statistics and Environmental Accounting under the 

State Statistics Agency. This center should coordinate the collection, verification, and 

publication of harmonized sustainability indicators in collaboration with the Ministry of 

Economy, the Ministry of Ecology, and the energy sector.  

 Second, the gradual implementation of SEEA-based environmental-economic accounts 

should be prioritized. This includes the development of satellite accounts for renewable 

energy, waste management, and eco-tourism, which would enable the calculation of Green 

GDP alongside traditional GDP. The use of input–output and material flow analysis would 

also help measure the environmental multipliers of industrial sectors and guide investment 

decisions.  

 Third, statistical methodologies should be enhanced by constructing composite indices 

that integrate various sustainability dimensions — energy intensity, carbon emissions, waste 

recycling, and biodiversity preservation — into a single Green Growth Index. Econometric 

and time-series forecasting models such as ARIMA and panel regressions can then be used 

to project the future dynamics of green growth and evaluate the long-term impacts of policy 
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reforms. Spatial statistics and GIS-based tools could further improve regional monitoring 

and identify geographical disparities in sustainability outcomes.  

 Fourth, national indicators should be harmonized with international frameworks, 

including the Sustainable Development Goals (SDGs) and the OECD Green Growth 

Indicators. Uzbekistan should actively participate in international statistical partnerships 

organized by UNECE and ESCAP to gain access to methodological innovations and 

technical training. The regular publication of Green Economy Statistical Yearbooks would 

also enhance transparency, accountability, and public trust in the government’s 

sustainability policies. 

 Finally, economic and fiscal incentives must be aligned with statistically verified 

environmental performance. Green tax credits and targeted subsidies should be introduced 

for enterprises that demonstrably reduce emissions or increase renewable energy use. A 

data-driven green investment fund could support projects that show measurable 

contributions to Green GDP, while private sector reporting standards should incorporate 

statistical indicators of environmental performance as part of corporate sustainability 

disclosures. 

 If these measures are effectively implemented, Uzbekistan will be able to institutionalize 

Green GDP accounting, reduce energy intensity by an additional 20–25 percent by 2030, 

and raise the share of renewable energy to at least 25 percent of total consumption. 

Furthermore, by improving the statistical capacity of its national system, Uzbekistan can 

enhance data reliability and comparability at the international level, becoming a regional 

leader in the field of green economic statistics. 

Conclusion: In conclusion, the statistical approach to measuring and analyzing green 

economic growth represents not only a technical necessity but also a strategic instrument for 

achieving sustainable development. Reliable, comprehensive, and internationally 

comparable green statistics are essential for designing evidence-based policies that balance 

economic progress with environmental preservation. Through systematic data collection, 

methodological innovation, and institutional cooperation, Uzbekistan can ensure that its 

green transition is both statistically measurable and economically resilient — forming the 

foundation for a sustainable and inclusive future. 
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