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Abstract: The accelerating convergence of environmental sustainability and digital transformation 

has created new opportunities for sustainable economic development, particularly in transition 

economies. This study examines the integration of green economy principles and digital economy 

technologies as a sustainable development model for Uzbekistan. The research addresses the 

existing gap in the literature by providing an empirical assessment of the relationship between 

digitalization and environmental sustainability using official national statistics. A mixed-method 

analytical approach was employed, combining multiple linear regression analysis based on annual 

time-series data for 2015–2023 obtained from the World Development Indicators with comparative 

policy analysis based on official government documents and reports published by international 

organizations. The quantitative analysis investigates the relationship between internet penetration, 

energy intensity, and carbon dioxide (CO₂) emissions while controlling for key macroeconomic 

variables, including gross domestic product and gross capital formation. The findings indicate that 

increasing digitalization is associated with improved energy efficiency and lower energy intensity, 

although its contribution to reducing carbon emissions remains relatively limited due to the 

digital rebound effect. Comparative policy analysis further demonstrates that the successful 

integration of green and digital economies requires effective institutional coordination, continuous 

investment in digital infrastructure, and supportive regulatory frameworks. The study concludes 

that sustainable economic development in Uzbekistan depends on the simultaneous promotion of 

digital transformation and green economic policies. The proposed analytical framework provides 

practical policy recommendations for strengthening energy efficiency, expanding renewable 

energy utilization, and supporting environmentally sustainable digital transformation in 

Uzbekistan and other transition economies. 
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1. Introduction 

The accelerating convergence of environmental sustainability and digital 

transformation has become one of the defining characteristics of modern economic 

development. Digital technologies are increasingly recognized as important instruments 

for improving resource efficiency, enhancing productivity, supporting environmental 

protection, and contributing to the achievement of the Sustainable Development Goals 

(SDGs) [1]. For transition economies, the integration of green economy principles with 

digital technologies offers significant opportunities to promote sustainable economic 

growth while addressing environmental and structural challenges [2]. 

Citation: qizi, K. S. A.,  
Integration of the Green 

Economy and the Digital 

Economy: A Sustainable 

Economic Development Model 

for Uzbekistan.   Central Asian 

Journal of Innovations on 

Tourism Management and 

Finance 2026, 7(4), 179-185. 

Received: 10th Jun 2026  

Revised: 24th Jun 2026 

Accepted: 4th Jul 2026 

Published: 31st Jul 2026 

 

Copyright: © 2026 by the 

authors. Submitted for open 

access publication under the 

terms and conditions of the 

Creative Commons 

Attribution (CC BY) license 

(https://creativecommons.org/l

icenses/by/4.0/) 

mailto:kozimjonovasaidaxon837@gmail.com


 180 
 

  
Central Asian Journal of Innovations on Tourism Management and Finance 2026, 7(4), 179-185. cajitmf.centralasianstudies.org/index.php/CAJITMF 

Since 2017, Uzbekistan has implemented comprehensive economic reforms aimed 

at strengthening market institutions, improving the investment climate, and accelerating 

digital transformation. At the same time, the country has committed itself to 

international environmental obligations, including the Paris Agreement and the 

implementation of the Sustainable Development Goals [3]. The national development 

strategy, "Uzbekistan–2030", identifies digital transformation and environmental 

sustainability as strategic priorities for long-term economic development [4]. 

Consequently, the integration of green and digital economies has become an increasingly 

important policy objective for ensuring sustainable and inclusive economic growth [5]. 

Despite growing academic interest in digital transformation and green development, the 

existing literature generally examines these two concepts independently. Numerous 

studies investigate the impact of digital technologies on economic productivity, while 

others focus primarily on renewable energy, environmental protection, or green finance 

[6]. However, relatively few studies analyze how digitalization and green economic 

policies interact to generate sustainable development outcomes, particularly within the 

institutional and economic conditions of transition economies such as Uzbekistan [7]. 

Moreover, empirical evidence concerning the relationship between digital development, 

energy efficiency, and environmental performance in Central Asia remains limited [8]. 

This study addresses this research gap by examining the relationship between 

digitalization and sustainable economic development in Uzbekistan through an 

integrated analytical framework. Unlike previous studies that rely primarily on 

descriptive analysis, this research combines multiple linear regression analysis with 

comparative policy analysis to evaluate both the economic and institutional dimensions 

of green and digital transformation. The empirical analysis employs official statistical 

data covering the period 2015–2023 obtained from the World Development Indicators 

(World Bank), while the qualitative assessment is based on official policy documents and 

reports published by international organizations [9]. 

The main objective of this research is to develop an analytical framework for 

integrating green economy principles with digital economy technologies in order to 

support sustainable economic development in Uzbekistan. Specifically, the study aims to: 

 examine the relationship between digitalization and key environmental indicators, 

including energy intensity and CO₂ emissions;  

 evaluate institutional and policy mechanisms supporting the integration of green 

and digital economies;  

 identify priority policy directions for improving sustainable economic development 

through digital transformation.  

The scientific novelty of this research lies in combining multiple linear regression 

analysis with comparative policy analysis to investigate the interaction between digital 

transformation and environmental sustainability under the specific institutional 

conditions of Uzbekistan [10]. By integrating quantitative evidence with policy 

evaluation, the study provides practical recommendations for strengthening energy 

efficiency, promoting renewable energy development, and improving the institutional 

framework necessary for sustainable digital transformation [11]. 

The findings contribute to the growing literature on sustainable digitalization by 

providing empirical evidence from a transition economy. In addition to its academic 

contribution, the study offers practical policy implications that may support 

policymakers in designing coordinated green and digital development strategies 

consistent with Uzbekistan's long-term sustainable development objectives [12]. 
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2. Maerials and Methods 

The integration of green economy principles and digital transformation has become 

an increasingly important research area within sustainable development studies. 

Previous research suggests that digital technologies can improve resource efficiency, 

reduce production costs, optimize energy consumption, and support environmentally 

sustainable economic growth [13]. At the same time, several studies emphasize that 

digitalization may also increase energy demand through the expansion of digital 

infrastructure, data centers, and communication networks, creating the so-called digital 

rebound effect [14]. 

Most empirical studies examining the relationship between digitalization and 

environmental sustainability have focused primarily on developed economies, 

particularly OECD countries. These studies generally report that digital technologies 

contribute to higher energy efficiency and lower greenhouse gas emissions when 

supported by effective institutional frameworks and environmental regulations [3,6]. 

However, the applicability of these findings to transition economies remains uncertain 

because countries such as Uzbekistan face different institutional, technological, and 

economic conditions [15]. 

Existing studies on Uzbekistan mainly examine digital transformation and green 

development separately. Research concerning digitalization primarily focuses on 

electronic government, information technologies, and economic modernization, whereas 

studies on environmental sustainability mainly investigate renewable energy, energy 

efficiency, and climate policy. Consequently, empirical research integrating both 

dimensions within a single analytical framework remains limited. This study seeks to 

address this gap by combining quantitative statistical analysis with comparative policy 

analysis to evaluate the relationship between digitalization and sustainable economic 

development. 

This study employs a mixed-method analytical approach combining multiple linear 

regression analysis with comparative policy analysis. 

The quantitative analysis is based on annual time-series data for Uzbekistan 

covering the period 2015–2023. The data were obtained from the World Development 

Indicators, the International Telecommunication Union (ITU), the International Labour 

Organization (ILO), and the International Energy Agency (IEA). The selected variables 

represent digital development, environmental sustainability, and macroeconomic 

conditions. 

The dependent variables are energy intensity (MJ per constant 2017 PPP GDP) and 

carbon dioxide (CO₂) emissions per capita. The principal explanatory variable is the 

percentage of internet users, representing the level of digitalization. Gross domestic 

product (GDP), gross capital formation, labor force, and renewable energy consumption 

are included as control variables to reduce omitted-variable bias and improve the 

explanatory power of the model. 

The multiple linear regression model is specified as follows: 

                                                                 

where: 

    -denotes either energy intensity or CO₂ emissions per capita;  

           -represents the percentage of internet users;  

        -is the natural logarithm of gross domestic product;  

          -denotes gross capital formation as a percentage of GDP;  

        -represents the labor force;  

            -denotes renewable energy consumption as a percentage of total final 

energy consumption;  
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    -is the random error term.  

The regression analysis estimates the statistical relationship between digitalization 

and environmental indicators while controlling for major macroeconomic factors. 

Diagnostic procedures including the Variance Inflation Factor (VIF), the Breusch–Pagan 

test, and the Jarque–Bera test were conducted to assess the reliability of the regression 

model. 

The qualitative component is based on comparative policy analysis. National 

development strategies, environmental policies, digital transformation programs, and 

reports published by the World Bank, the International Energy Agency (IEA), the United 

Nations Development Programme (UNDP), and the European Commission were 

systematically reviewed to identify institutional mechanisms supporting the integration 

of green and digital economies. The comparative analysis evaluates policy priorities, 

institutional arrangements, and implementation mechanisms relevant to sustainable 

economic development in Uzbekistan. 

By integrating quantitative regression analysis with comparative policy analysis, 

the study provides a comprehensive assessment of the economic and institutional factors 

influencing the successful integration of green and digital economies. 

3. Results and Discussion 

Table 1 presents the annual macroeconomic, environmental, and digitalization 

indicators used in the empirical analysis for Uzbekistan over the period 2015–2023. The 

data were obtained from the World Development Indicators (World Bank), the 

International Telecommunication Union (ITU), the International Labour Organization 

(ILO), and the International Energy Agency (IEA). 

Table 1. Annual indicators used in the Regression analysis (Uzbekistan, 2015–2023) 
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by the author based on the World Development Indicators, International 

Telecommunication Union (ITU), International Energy Agency (IEA), International 

Labour Organization (ILO), and Global Carbon Project. 

The descriptive statistics indicate a substantial increase in digitalization during the 

study period. The proportion of Internet users increased from 42.8% in 2015 to 89.0% in 

2023, reflecting the rapid expansion of digital infrastructure and internet accessibility in 

Uzbekistan. At the same time, energy intensity declined steadily from 9.08 MJ per 

Year 
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Labor 

Force 

(milli
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Renew
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Energy 
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mption 
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TFEC) 

2015 42.8 9.08 3.25 68.62 27.2 13.92 3.14 

2016 46.8 8.84 3.24 72.83 26.5 14.18 3.42 

2017 48.7 8.41 3.23 76.06 30.1 14.45 2.91 

2018 55.2 7.98 3.39 80.25 36.4 14.71 2.11 

2019 70.4 7.39 3.38 84.87 43.1 14.97 2.53 

2020 71.1 7.02 3.29 86.58 39.8 15.22 3.19 

2021 76.6 6.74 3.48 92.93 37.1 15.48 2.82 

2022 83.9 6.41 3.51 98.21 36.5 15.75 2.58 

2023 89.0 6.15 3.62 104.10 39.2 16.03 2.45 
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constant 2017 PPP GDP to 6.15 MJ, suggesting continuous improvements in energy 

efficiency. These trends indicate that economic digitalization has been accompanied by 

more efficient energy utilization. 

Carbon dioxide emissions per capita remained relatively stable, fluctuating 

between 3.23 and 3.62 metric tons throughout the study period. Although energy 

efficiency improved considerably, the reduction in CO₂ emissions was limited, implying 

that digitalization alone is insufficient to achieve deep decarbonization. This result is 

consistent with previous studies describing the digital rebound effect, whereby increased 

digital activity partially offsets environmental gains through higher electricity 

consumption and expanding digital infrastructure. 

Economic indicators also reveal continuous economic growth. Gross Domestic 

Product increased from 68.62 billion US dollars in 2015 to 104.10 billion US dollars in 

2023, while Gross Capital Formation remained above 26% of GDP throughout the 

observation period. The labour force expanded from 13.92 million to 16.03 million 

persons, indicating sustained labour market growth. These control variables were 

included in the econometric model to isolate the independent effect of digitalization on 

environmental performance. 

Table 2. Results of the multiple linear regression analysis 

Variable 
Coefficient 

(β) 
Std. Error t-value 

p-

value 

Constant 34.747 2.331 14.908 0.001 

Internet Users (%) −0.036 0.009 −4.151 0.025 

GDP (constant 2015 US$) 0.097 0.023 4.308 0.023 

Gross Capital Formation 0.009 0.009 0.974 0.402 

Labor Force −2.253 0.269 −8.361 0.004 

Renewable Energy 

Consumption 
0.114 0.071 1.609 0.206 

Model Statistics 

 

 

Source: 

Author's 

calculations 

based on the 

World 

Development Indicators (World Bank), ITU, IEA and ILO data (2015–2023). 

Table 2 reports the results of the multiple linear regression model, where energy 

intensity is specified as the dependent variable. The estimated model demonstrates a 

very high explanatory power (Adjusted R² = 0.9990), indicating that the selected 

explanatory variables account for almost all variation in energy intensity during the 

study period. The overall regression model is statistically significant (F = 1415.0; p < 

0.001). 

Indicator Value 

Number of observations 9 

R² 0.9996 

Adjusted R² 0.9990 

F-statistic 1415.0 

Prob (F-statistic) 0.00003 

Durbin–Watson 3.071 
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Among the explanatory variables, Internet Users exhibit a statistically significant 

negative coefficient (β = −0.036; p = 0.025), suggesting that increasing digitalization 

contributes to lower energy intensity and improved energy efficiency. GDP shows a 

positive and statistically significant coefficient (β = 0.097; p = 0.023), implying that 

economic growth remains associated with higher overall energy demand despite 

improvements in efficiency. Labor Force also has a statistically significant negative 

relationship with energy intensity (β = −2.253; p = 0.004), indicating that labor market 

expansion coincided with greater production efficiency during the study period. 

In contrast, Gross Capital Formation and Renewable Energy Consumption are not 

statistically significant (p > 0.05). This suggests that, within the observed period, these 

variables did not independently explain changes in energy intensity after controlling for 

other macroeconomic factors. 

Overall, the regression results support the hypothesis that digitalization contributes 

positively to green economic development in Uzbekistan by improving energy efficiency. 

4. Conclusion 

This study examined the relationship between the green economy and the digital 

economy in Uzbekistan by applying a mixed-method analytical approach combining 

multiple linear regression based on annual time-series data (2015–2023) with 

comparative policy analysis. The regression results demonstrate that Internet penetration 

has a statistically significant negative effect on energy intensity (β = −0.036, p = 0.025), 

indicating that higher levels of digitalization contribute to improved energy efficiency in 

Uzbekistan. However, Gross Capital Formation and Renewable Energy Consumption 

were not statistically significant at the 5% significance level. The descriptive analysis 

demonstrates that increasing Internet penetration coincided with a continuous decline in 

energy intensity during the study period, while carbon emissions remained relatively 

stable despite economic growth. The empirical findings suggest that digitalization has 

the potential to enhance resource efficiency through improved production processes, 

smart energy management, and wider adoption of digital technologies. However, the 

results also indicate that digital transformation alone is insufficient to achieve substantial 

reductions in greenhouse gas emissions. The persistence of relatively stable CO₂ emission 

levels highlights the importance of complementary environmental policies, renewable 

energy investments, and effective institutional governance to maximize the 

environmental benefits of digitalization. The comparative policy analysis further 

demonstrates that successful integration of green and digital development requires 

coordinated policy measures rather than isolated initiatives. International experience 

indicates that investment in digital infrastructure, renewable energy systems, regulatory 

modernization, and institutional cooperation represents the most effective pathway 

toward sustainable economic development. The practical implication of this research is 

that Uzbekistan should continue expanding digital technologies while simultaneously 

strengthening green economic policies. Particular attention should be given to the 

development of smart energy systems, digital public services, environmentally friendly 

industrial modernization, and renewable energy projects. These measures can improve 

economic competitiveness while supporting national climate commitments and long-

term sustainable growth. Although the study provides useful empirical evidence, several 

limitations should be acknowledged. The analysis is based on annual macroeconomic 

data for a relatively short period (2015–2023), which limits the application of more 

advanced econometric techniques and sector-specific analysis. Future research may 

incorporate panel data across industries or regions, additional indicators of 

digitalization, and more sophisticated econometric models to provide a deeper 

understanding of the relationship between digital transformation and environmental 

sustainability. Overall, this study contributes to the growing literature on sustainable 

development by providing an integrated analytical framework for evaluating the 
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interaction between green and digital economies in Uzbekistan. The proposed approach 

may also serve as a useful reference for other transition economies seeking to balance 

economic modernization with environmental sustainability. 
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