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The transition toward a green economy requires a robust statistical foundation that can 

accurately measure the balance between economic growth, environmental sustainability, 

and social well-being. Traditional economic statistics, which primarily focus on 

production and income, fail to capture the environmental costs of growth and the benefits 

of sustainable resource management. Therefore, developing a comprehensive system of 

green economy indicators and statistically grounded assessment methods has become a 

key scientific and policy priority worldwide.  From a methodological standpoint, 

statistical approaches in assessing green economy indicators involve several interrelated 

components: data integration, indicator development, composite index construction, and 

econometric modeling. Each of these dimensions contributes to quantifying the multi-

faceted nature of green growth. 

Statistical Frameworks for Green Economy Measurement. The System of 

Environmental-Economic Accounting (SEEA), developed by the United Nations, serves 

as the primary statistical framework that links environmental data with economic 

accounts. This framework allows national statistical agencies to measure environmental 

protection expenditures, resource depletion, pollution costs, and ecosystem services in 

consistent physical and monetary units. For instance, in OECD countries, SEEA-based 

datasets have made it possible to derive Green GDP, Adjusted Net Savings, and Material 

Flow Accounts (MFA) as official statistics.  Indicator-based systems, such as the OECD 

Green Growth Indicators (GGI) and the UNEP Green Economy Progress Index (GEPI), 

rely on statistical standardization methods - normalization, weighting, and aggregation - 

to ensure comparability across countries. Statistical techniques like Principal Component 

Analysis (PCA) and Factor Analysis are often employed to reduce dimensionality and 

identify the most influential indicators representing green economic performance.  

Statistical Indicators of the Green Economy. Statistical assessment of the green economy 

is commonly structured around five core dimensions: 
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Dimension Example Statistical Indicators 

Resource Efficiency 
Energy intensity (MJ/USD), Water use per capita, Material 

footprint 

Environmental Quality 
CO₂ emissions per GDP unit, Air quality index, Waste 

recycling rate 

Economic Resilience 
Share of renewable energy in GDP, Green investment 

ratio 

Social Inclusion 
Green employment rate, Access to clean energy, Education 

in sustainability 

Institutional & 

Innovation Capacity 

R&D expenditure on clean technology, Environmental 

regulation index 

Statistical offices in countries such as China, South Korea, and Germany use time-

series regression and panel data analysis to monitor progress on these indicators. For 

example, correlation analysis between renewable energy share and CO₂ emissions per 

capita often reveals a statistically significant inverse relationship (r = –0.72 in OECD 

datasets, 2023). 

Advanced Statistical and Econometric Techniques. In modern sustainability research, 

econometric modeling plays a crucial role in understanding causal relationships among 

green economy variables. Techniques such as: 

✓ Multiple Linear Regression (MLR) – used to estimate the effect of energy 

efficiency and environmental taxes on GDP growth; 

✓ Vector Autoregressive (VAR) models – used to analyze dynamic feedback 

between economic growth and emissions reduction; 

✓ Panel Data Models (Fixed/Random Effects) – widely applied in cross-country 

comparisons of green performance; 

✓ ARIMA and Forecasting Models – employed for short-term prediction of 

renewable energy consumption and carbon intensity. 

Statistical simulation models, like the Computable General Equilibrium (CGE) model, 

integrate microeconomic and macroeconomic variables to assess how policy changes 

(e.g., carbon tax, green subsidies) impact national productivity and sustainability 

outcomes.  

Data Sources and Challenges. A major challenge in green economy statistics is data 

heterogeneity - environmental data are often collected by different agencies with varying 

standards. In Uzbekistan and other developing economies, consistent time-series data on 

resource efficiency and ecosystem valuation remain limited. Therefore, the 

implementation of SEEA-based satellite accounts and the creation of a National Green 

Economy Statistical Framework are necessary steps.   

The State Statistics Agency of Uzbekistan has already begun compiling environmental 

data such as energy balance, waste generation, and air emissions (Stat. Agency, 2024). 
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Integrating these datasets with macroeconomic indicators through econometric 

modeling could enable the development of a national Green Growth Index for 

Uzbekistan.  

Policy Implications and Statistical Innovations. Statistical analysis is not merely a 

technical exercise-it shapes evidence-based policymaking. The results of indicator-based 

statistical monitoring allow policymakers to: 

1. Identify sectors lagging in green transformation; 

2. Quantify the economic value of environmental degradation; 

3. Monitor the effectiveness of green investment and taxation; 

4. Support the inclusion of green variables in national accounts and SDG reporting. 

Recent statistical innovations include the use of satellite imagery and remote sensing 

data (e.g., NDVI, carbon flux data) for environmental monitoring and the integration of 

machine learning techniques for forecasting green transition scenarios.  

The role of statistics in assessing green economy indicators is both foundational and 

transformative. Without standardized statistical approaches, sustainability remains a 

theoretical goal rather than a measurable outcome. Developing comprehensive, data-

driven models that integrate economic, environmental, and social dimensions allows for 

accurate assessment of progress toward a truly green economy. For Uzbekistan and other 

emerging economies, strengthening statistical capacity and harmonizing data with global 

standards (SEEA, SDG indicators) is essential to guide sustainable policy and investment 

decisions in the green transition era. 
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