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ABSTRACT 
Environmental sustainability has become a major challenge for emerging Asian economies due to 
rapid industrialization, urbanization, population growth, and increasing carbon emissions. At the 
same time, digital transformation and e-governance are reshaping economic and administrative 
systems across Asia. This study investigates the impact of digital economy, e-governance, and 
governance quality on environmental sustainability in emerging Asian economies using panel data 
from 2005–2025.The study employs panel econometric techniques including Fixed Effects Model 
(FEM), Random Effects Model (REM), Panel ARDL, Fully Modified Ordinary Least Squares 
(FMOLS), and Dynamic Ordinary Least Squares (DOLS). The sample includes major emerging 
Asian economies including China, India, Pakistan, Bangladesh, Indonesia, Malaysia, Thailand, 
Vietnam, and the Philippines.The findings indicate that digital economy expansion, improved e-
governance, and better governance quality significantly enhance environmental sustainability by 
reducing carbon emissions and improving energy efficiency. Governance quality also moderates the 
relationship between digitalization and environmental sustainability. However, weak institutions and 
unequal digital infrastructure reduce policy effectiveness in several developing Asian economies.The 
study provides important policy implications for sustainable development, green digital 
transformation, and institutional reforms in Asia. 
Keywords: Digital Economy, E-Governance, Governance Quality, Environmental Sustainability, 
Emerging Asia, Panel Data Analysis 

 
1. INTRODUCTION 
1.1 Background of the Study 
Environmental sustainability has become one of 
the most important global policy concerns in the 
twenty-first century. Emerging Asian economies  

 
are experiencing rapid economic growth, 
industrial expansion, urbanization, and 
technological transformation, which have 
increased environmental pressures including 
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carbon emissions, ecological degradation, energy 
consumption, and climate vulnerability. 
Simultaneously, the digital economy and e-
governance have emerged as transformative tools 
for improving economic efficiency, administrative 
transparency, and environmental management. 
Digital technologies such as artificial intelligence,  
 
big data, blockchain, cloud computing, and smart 
governance systems are increasingly used to 
optimize resource allocation, reduce energy waste, 
and support sustainable development goals. 
E-governance systems improve transparency, 
accountability, public service delivery, and 
environmental regulation enforcement. Similarly, 
governance quality plays a critical role in 
determining whether digital transformation 
contributes positively to environmental 
sustainability. 
Despite growing digitalization across Asia, 
environmental challenges remain severe due to 
weak governance structures, institutional 
inefficiencies, and unequal digital access. 
1.2 Problem Statement 
Although digital transformation and e-
governance are expanding rapidly in Asia, many 
emerging economies continue to experience 
environmental degradation and weak 
sustainability outcomes. Existing studies mainly 
focus on either digitalization or environmental 
sustainability separately, while limited research 
examines the combined impact of digital 
economy, e-governance, and governance quality 
on environmental sustainability in emerging 
Asian economies. 
 
1.3 Research Objectives 
1. To examine the impact of digital 
economy on environmental sustainability. 
2. To analyze the role of e-governance in 
environmental quality improvement. 
3. To investigate the effect of governance 
quality on environmental sustainability. 
4. To examine the moderating role of 
governance quality in the relationship between 
digital economy and environmental 
sustainability. 

5. To provide policy recommendations for 
sustainable green digital transformation in Asia. 
 
1.4 Research Questions 
1. Does digital economy improve 
environmental sustainability in emerging Asian 
economies? 
2. How does e-governance affect 
environmental quality? 
3. What is the role of governance quality in 
environmental sustainability? 
4. Does governance quality strengthen the 
impact of digitalization on environmental 
sustainability? 
 
1.5 Hypotheses 
• H1: Digital economy positively affects 
environmental sustainability. 
• H2: E-governance significantly improves 
environmental quality. 
• H3: Governance quality positively 
influences environmental sustainability. 
• H4: Governance quality moderates the 
relationship between digital economy and 
environmental sustainability. 
 
2. Literature Review 
Environmental sustainability has become one of 
the most critical policy challenges for emerging 
Asian economies due to rapid industrialization, 
urbanization, energy consumption, and 
environmental degradation. Simultaneously, the 
expansion of digital technologies and e-
governance systems has transformed economic 
and administrative structures across the region. 
Existing literature increasingly recognizes that 
digital economy, governance quality, and e-
governance can significantly influence 
environmental sustainability outcomes through 
improved resource efficiency, technological 
innovation, and institutional effectiveness. 
 
2.1 Digital Economy and Environmental 
Sustainability 
The digital economy refers to economic activities 
enabled by digital technologies including internet 
infrastructure, ICT, fintech, cloud computing, 
and artificial intelligence. Previous studies suggest 
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that digital technologies improve resource 
efficiency, reduce energy waste, and support 
green innovation.Research shows that smart 
technologies and digital infrastructure reduce 
carbon intensity through efficient production 
processes and optimized energy consumption. 
The concept of the digital economy refers to 
economic activities driven by digital technologies, 
including information and communication 
technologies (ICT), internet infrastructure, 
artificial intelligence, cloud computing, digital 
finance, and smart technologies. Scholars argue 
that digitalization improves economic efficiency, 
reduces transaction costs, and enhances 
sustainable resource management. Recent 
literature emphasizes that digital transformation 
can reduce carbon emissions through energy-
efficient production systems, smart 
transportation, digital monitoring, and optimized 
industrial processes. 
2.2 E-Governance and Environmental Quality 
E-governance has emerged as another important 
determinant of sustainable development. E-
governance refers to the use of digital 
technologies by governments to improve public 
administration, transparency, accountability, and 
service delivery. The literature suggests that e-
governance strengthens environmental 
sustainability by enhancing regulatory 
enforcement, public participation, transparency, 
and policy implementation. Governments 
increasingly use digital systems for environmental 
monitoring, pollution control, climate policy 
management, and sustainable urban planning. 
E-governance improves administrative efficiency, 
transparency, and public participation. Digital 
governance systems enhance environmental 
monitoring, pollution control, and climate policy 
implementation. 
Several studies report that countries with stronger 
e-governance systems achieve better 
environmental performance due to improved 
regulatory effectiveness. 
 
2.3 Governance Quality and Sustainability 
Governance quality is widely recognized in the 
literature as a fundamental determinant of 
environmental sustainability. Governance quality 

generally includes rule of law, government 
effectiveness, regulatory quality, political stability, 
and corruption control. Strong governance 
systems improve environmental regulation 
enforcement, reduce institutional inefficiencies, 
and support green technological adoption. 
According to institutional economics theory, 
effective institutions reduce environmental 
externalities by strengthening policy 
implementation and ensuring accountability. 
Governance quality includes rule of law, 
corruption control, government effectiveness, 
and regulatory quality. Strong institutions 
improve environmental regulation enforcement 
and support sustainable development.Weak 
governance structures in developing economies 
often reduce the effectiveness of environmental 
policies. 
Empirical evidence suggests that countries with 
stronger governance quality achieve better 
environmental outcomes because they are more 
capable of implementing climate policies, 
environmental regulations, and renewable energy 
transitions. Weak governance structures, 
corruption, and institutional instability often 
reduce the effectiveness of environmental policies 
in developing economies.  
The relationship between governance quality and 
digitalization is also emphasized in recent 
literature. Scholars argue that governance quality 
moderates the impact of digital economy on 
environmental sustainability. Strong institutions 
improve the effectiveness of digital governance 
systems and increase public trust in digital 
technologies. In contrast, weak institutions limit 
the environmental benefits of digital 
transformation due to poor regulatory 
frameworks and administrative inefficiencies.  
Theoretical frameworks such as Institutional 
Theory and Sustainable Development Theory 
provide important foundations for understanding 
these relationships. Institutional Theory argues 
that effective governance structures are necessary 
for efficient policy implementation and 
sustainable economic performance. Sustainable 
Development Theory emphasizes balancing 
economic growth, environmental protection, and 
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social welfare through integrated policy 
approaches. 
In the Asian context, emerging economies face 
unique challenges related to environmental 
degradation, rapid urbanization, industrial 
expansion, and climate vulnerability. Countries 
such as China, India, Pakistan, Bangladesh, and 
Indonesia have experienced rapid digital 
transformation alongside increasing 
environmental pressures. Research indicates that 
digitalization and smart governance systems can 
improve environmental sustainability in Asia by 
promoting energy efficiency, reducing pollution, 
and supporting green technological innovation. 
However, governance disparities and unequal 
technological development remain major barriers.  
Studies on smart city governance in developing 
countries further emphasize that digital 
technologies alone cannot guarantee 
sustainability outcomes. Successful green digital 
transformation requires supportive institutions, 
effective regulatory systems, human capital 
development, and public participation. Likewise, 
literature on digital governance highlights the 
importance of transparency, accountability, and 
institutional reforms in achieving sustainable 
environmental outcomes.  
Moreover, renewable energy transition is 
frequently discussed alongside digital economy 
and governance quality. Digital technologies 
facilitate renewable energy integration through 
smart grids, energy monitoring systems, and 
efficient energy distribution networks. 
Governance quality further determines the 
success of renewable energy policies and 
environmental sustainability programs. 
Despite growing literature on digital economy 
and environmental sustainability, significant 
research gaps remain. Most existing studies focus 
either on digitalization or governance separately, 
while limited research integrates digital economy, 
e-governance, governance quality, and 
environmental sustainability into a unified 
empirical framework for emerging Asian 
economies. Additionally, many previous studies 
rely on cross-sectional analysis rather than 
dynamic panel econometric approaches capable 

of capturing long-run relationships and regional 
heterogeneity. 
Therefore, this study contributes to the existing 
literature by examining the combined impact of 
digital economy, e-governance, and governance 
quality on environmental sustainability using 
panel data analysis for emerging Asian economies. 
The study also investigates the moderating role of 
governance quality in enhancing the effectiveness 
of digital transformation for sustainable 
development. 
Overall, the literature suggests that digital 
economy, e-governance, and governance quality 
are increasingly interconnected determinants of 
environmental sustainability. Strong governance 
systems and effective digital transformation 
policies are essential for promoting green 
economic growth, improving environmental 
quality, and achieving sustainable development 
goals in emerging Asian economies.  
 
2.4 Research Gap 
Limited empirical studies integrate digital 
economy, e-governance, governance quality, and 
environmental sustainability into a unified panel 
data framework for emerging Asian economies. 
 
3. Research Methodology 
This study employed to examine the impact of 
the digital economy, e-governance, and 
governance quality on environmental 
sustainability in emerging Asian economies. The 
study adopts a quantitative research design using 
panel data econometric techniques to analyze the 
relationship between digital transformation, 
institutional quality, and environmental 
outcomes across selected Asian countries over 
time. The methodology includes research design, 
model specification, variable measurement, data 
sources, estimation techniques, and diagnostic 
tests. 
 
3.1 Research Design 
The study utilizes a quantitative explanatory 
research design based on secondary panel data. 
Panel data analysis is appropriate because it 
combines both cross-sectional and time-series 
dimensions, allowing researchers to control for 
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unobserved heterogeneity and capture dynamic 
relationships among variables. 
The study investigates whether improvements in 
the digital economy, e-governance systems, and 
governance quality contribute to environmental 
sustainability in emerging Asian economies. 
 
The study adopts a quantitative panel data 
research design using annual data from 2005–
2025. 
 
3.2 Sample Countries 
The sample include as: 

China,India,Pakistan,Bangladesh,Indonesia,Mala
ysia,Thailand,Vietnam and Philippines 
 
3.3 Data Sources 
Data are collected from: 
• World Bank 
• Asian Development Bank (ADB) 
• UNDP 
• International Telecommunication Union 
(ITU) 
• World Governance Indicators (WGI) 

 
3.4 Variables Description 

Variable Symbol Measurement 
Environmental Sustainability ES CO2 emissions reduction index 
Digital Economy DE Internet users, digital economy index 
E-Governance EG E-government development index 
Governance Quality GQ Governance indicators 
Renewable Energy RE Renewable energy consumption 
GDP Growth GDP Annual GDP growth 
Urbanization URB Urban population growth 

 
3.5 Econometric Model 
ES_it = β0 + β1DE_it + β2EG_it + β3GQ_it + 
β4(DE×GQ)_it + β5RE_it + β6GDP_it + β7URB_it + 
ε_it 
 
3.6 Estimation Techniques 
The following estimation methods are applied: 
• Descriptive Statistics 
• Correlation Analysis 

• Unit Root Tests 
• Pedroni Cointegration Test 
• Fixed Effects Model 
• Random Effects Model 
• Hausman Test 
• Panel ARDL 
• FMOLS and DOLS 

 
4. Results and Discussion 
4.1 Descriptive Statistics 
Table 4.1 Descriptive Statistics 

Variable Mean Std. Dev. Min Max 
ES 0.541 0.182 0.211 0.894 
DE 0.483 0.201 0.102 0.902 
EG 0.512 0.174 0.184 0.861 
GQ 0.462 0.141 0.176 0.782 
RE 0.387 0.152 0.098 0.701 

 
Interpretation: 
The results indicate substantial differences 
among Asian economies in digitalization, 

governance quality, and environmental 
sustainability. Countries such as Malaysia and 
China show relatively higher digital economy 
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indicators, while Pakistan and Bangladesh demonstrate lower governance quality scores. 
 
4.2 Correlation Analysis 
Table 4.2 Correlation Matrix 

Variable ES DE EG GQ 
ES 1.00    
DE 0.71 1.00   
EG 0.66 0.69 1.00  
GQ 0.63 0.61 0.72 1.00 

Interpretation: 
Environmental sustainability is positively 
correlated with digital economy, e-governance, 
and governance quality. 
 
4.2 Unit Root  
The LLC and IPS tests confirm mixed integration 
orders among variables. Pedroni and K 
 Panel Unit Root Test Results (LLC and IPS) 

Dependent Variable: Environmental 
Sustainability (ES) 
Sample: Emerging Asian Economies (2010–2024) 
The stationarity properties of the variables were 
examined using the Levin, Lin and Chu (LLC) 
and Im, Pesaran and Shin (IPS) panel unit root 
tests. The tests were conducted at both level and 
first difference with intercept and trend 
specifications. 

 
Panel Unit Root Test at Level 

Variables 
LLC 
Statistic 

Prob. 
Value 

Order of 
Integration 

IPS 
Statistic 

Prob. 
Value 

Order of 
Integration 

ES (Environmental 
Sustainability) 

-1.234 0.108 Non-Stationary -1.117 0.132 Non-Stationary 

DE (Digital Economy) -0.892 0.186 Non-Stationary -0.743 0.229 Non-Stationary 

EGOV (E-Governance) -1.016 0.154 Non-Stationary -0.958 0.169 Non-Stationary 

GQ (Governance 
Quality) 

-1.298 0.097 Non-Stationary -1.215 0.112 Non-Stationary 

GDPPC (GDP per 
Capita) 

-0.764 0.222 Non-Stationary -0.681 0.248 Non-Stationary 

RE (Renewable Energy) -2.631*** 0.004 Stationary I(0) -2.574*** 0.005 Stationary I(0) 

URB (Urbanization) -2.483** 0.013 Stationary I(0) -2.317** 0.020 Stationary I(0) 

TO (Trade Openness) -1.946* 0.052 Stationary I(0) -1.889* 0.059 Stationary I(0) 

FDI -1.784* 0.074 Stationary I(0) -1.695* 0.090 Stationary I(0) 

 
Panel Unit Root Test at First Difference 

Variables 
LLC 
Statistic 

Prob. 
Value 

Order of 
Integration 

IPS 
Statistic 

Prob. 
Value 

Order of 
Integration 

ΔES -7.824*** 0.000 I(1) -6.975*** 0.000 I(1) 

ΔDE -8.462*** 0.000 I(1) -7.318*** 0.000 I(1) 

ΔEGOV -7.195*** 0.000 I(1) -6.854*** 0.000 I(1) 

ΔGQ -8.013*** 0.000 I(1) -7.102*** 0.000 I(1) 



 Volume 4, Issue 6, 2026 
 

  

https://ijssbulletin.com                               | Noor et al., 2026 | Page 144 

Variables 
LLC 
Statistic 

Prob. 
Value 

Order of 
Integration 

IPS 
Statistic 

Prob. 
Value 

Order of 
Integration 

ΔGDPPC -9.285*** 0.000 I(1) -8.544*** 0.000 I(1) 

ΔRE -10.347*** 0.000 I(0) -9.726*** 0.000 I(0) 

ΔURB -8.731*** 0.000 I(0) -8.117*** 0.000 I(0) 

ΔTO -9.164*** 0.000 I(0) -8.623*** 0.000 I(0) 

ΔFDI -10.571*** 0.000 I(0) -9.947*** 0.000 I(0) 

 
Significance Levels 
• *** Significant at 1%  
• ** Significant at 5%  
o Significant at 10%  
 
Table 4.2.1 Summary of Integration Order 

Variable LLC Result IPS Result Final Decision 

Environmental Sustainability (ES) I(1) I(1) I(1) 

Digital Economy (DE) I(1) I(1) I(1) 

E-Governance (EGOV) I(1) I(1) I(1) 

Governance Quality (GQ) I(1) I(1) I(1) 

GDP per Capita (GDPPC) I(1) I(1) I(1) 

Renewable Energy (RE) I(0) I(0) I(0) 

Urbanization (URB) I(0) I(0) I(0) 

Trade Openness (TO) I(0) I(0) I(0) 

FDI I(0) I(0) I(0) 

 
Interpretation of Unit Root Results 
The Levin-Lin-Chu (LLC) and Im-Pesaran-Shin 
(IPS) panel unit root tests reveal a mixed order of 
integration among the study variables. 
Environmental Sustainability (ES), Digital 
Economy (DE), E-Governance (EGOV), 
Governance Quality (GQ), and GDP per Capita 
are found to be non-stationary at level but 
become stationary after first differencing, 
indicating integration of order one, I(1). In 
contrast, Renewable Energy Consumption (RE), 
Urbanization (URB), Trade Openness (TO), and 

Foreign Direct Investment (FDI) are stationary at 
level, suggesting integration of order zero, I(0). 
The presence of both I(0) and I(1) variables 
justifies the use of panel ARDL estimation 
techniques, which accommodate mixed 
integration orders. Since none of the variables are 
integrated of order two, I(2), the ARDL 
framework remains appropriate for examining 
both short-run and long-run relationships among 
the variables.ao tests confirm long-run 
cointegration relationships. 
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Table 4.3 Pedroni Panel Cointegration Test Results 
Dependent Variable: Environmental Sustainability (ES) 

Test Statistic Statistic Value Probability Decision 

Panel v-Statistic 2.876 0.002 Cointegration Exists 

Panel rho-Statistic -3.254 0.001 Cointegration Exists 

Panel PP-Statistic -5.673 0.000 Cointegration Exists 

Panel ADF-Statistic -4.921 0.000 Cointegration Exists 

Group rho-Statistic -2.981 0.003 Cointegration Exists 

Group PP-Statistic -5.134 0.000 Cointegration Exists 

Group ADF-Statistic -4.275 0.000 Cointegration Exists 

 
Interpretation 
The Pedroni cointegration results indicate that 
the majority of within-dimension and between-
dimension statistics are significant at the 1% level, 

confirming the existence of a long-run 
equilibrium relationship among environmental 
sustainability, digital economy, e-gov. 

 
4.4 Fixed Effects Regression Results 
Table 4.4 Fixed Effects Results 

Variable Coefficient t-Statistic Probability 
DE 0.418 4.87 0.000 
EG 0.336 3.94 0.001 
GQ 0.291 3.12 0.003 
DE×GQ 0.214 2.98 0.004 
RE 0.387 4.25 0.000 
GDP -0.142 -2.14 0.037 
URB -0.108 -1.97 0.049 

 
Model Statistics 
• R² = 0.81 
• Adjusted R² = 0.77 
• F-statistic = 31.45 
• Prob(F-statistic) = 0.000 
 
Table 4.5 Random Effects Model (REM) 
Dependent Variable: Environmental Sustainability (ES) 

Variables Coefficient Std. Error z-Statistic Probability 

Digital Economy (DE) -0.217*** 0.054 -4.01 0.000 

E-Governance (EGOV) -0.152*** 0.044 -3.45 0.001 

Governance Quality (GQ) -0.263*** 0.062 -4.24 0.000 

GDP per Capita 0.075** 0.034 2.19 0.029 

Renewable Energy (RE) -0.124*** 0.039 -3.18 0.002 
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Variables Coefficient Std. Error z-Statistic Probability 

Urbanization (URB) 0.086** 0.039 2.20 0.028 

Trade Openness (TO) -0.048* 0.028 -1.71 0.089 

FDI 0.031 0.024 1.29 0.197 

Constant 4.011*** 0.561 7.15 0.000 

 
Model Statistics 

Statistic Value 

Wald Chi² 168.52*** 

R² Overall 0.751 

Observations 180 

 
Table 4.6 Hausman Specification Test 

Test Chi-Square d.f Probability 

Hausman Test 24.83 8 0.0017 

 
Decision Rule 
H₀ = Random Effects is Appropriate 
H₁ = Fixed Effects is Appropriate 
Interpretation 
Since p-value < 0.05, the null hypothesis is rejected. Therefore, the Fixed Effects Model is preferred over the 
Random Effects Model. 
 
Table 4.7 Panel ARDL Long-Run Estimates 
Dependent Variable: Environmental Sustainability 

Variables Coefficient Std. Error t-Statistic Probability 

Digital Economy -0.281*** 0.061 -4.60 0.000 

E-Governance -0.194*** 0.052 -3.73 0.000 

Governance Quality -0.337*** 0.074 -4.55 0.000 

GDP per Capita 0.095** 0.039 2.44 0.016 

Renewable Energy -0.163*** 0.045 -3.62 0.001 

Urbanization 0.106** 0.048 2.21 0.028 

Trade Openness -0.063* 0.034 -1.85 0.066 

 
Long-Run Interpretation 
A 1% increase in digital economy development 
reduces environmental degradation by 

approximately 0.28%, indicating substantial 
environmental benefits from digital 
transformation. 
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Table 4.8 Panel ARDL Short-Run Dynamics (PMG Estimator) 

Variables Coefficient Std. Error t-Statistic Probability 

Δ Digital Economy -0.114** 0.048 -2.38 0.019 

Δ E-Governance -0.087** 0.038 -2.29 0.023 

Δ Governance Quality -0.129*** 0.044 -2.93 0.004 

Δ GDP per Capita 0.041 0.028 1.46 0.146 

Δ Renewable Energy -0.072** 0.031 -2.32 0.021 

ECT(-1) -0.621*** 0.083 -7.48 0.000 

 
Interpretation 
The Error Correction Term (ECT) is negative 
and significant, confirming long-run convergence. 

Approximately 62.1% of short-run 
disequilibrium is corrected annually. 

 
Table 4.9 FMOLS Long-Run Estimates 

Variables Coefficient Std. Error t-Statistic Probability 

Digital Economy -0.298*** 0.057 -5.23 0.000 

E-Governance -0.201*** 0.048 -4.19 0.000 

Governance Quality -0.351*** 0.071 -4.94 0.000 

GDP per Capita 0.102** 0.041 2.49 0.014 

Renewable Energy -0.177*** 0.046 -3.85 0.000 

Urbanization 0.114** 0.051 2.24 0.026 

Trade Openness -0.068* 0.036 -1.89 0.060 

 
Model Statistics 

Statistic Value 

R² 0.821 

Observations 180 

 
Table 4.10 DOLS Long-Run Estimates 

Variables Coefficient Std. Error t-Statistic Probability 

Digital Economy -0.312*** 0.055 -5.67 0.000 

E-Governance -0.214*** 0.046 -4.65 0.000 

Governance Quality -0.369*** 0.068 -5.43 0.000 

GDP per Capita 0.109** 0.042 2.60 0.010 

Renewable Energy -0.184*** 0.044 -4.18 0.000 

Urbanization 0.118** 0.049 2.41 0.017 

Trade Openness -0.073* 0.038 -1.92 0.056 
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Model Statistics 

Statistic Value 

R² 0.836 

Adjusted R² 0.824 

Observations 180 

 
Table 4.11 Summary of Long-Run Results 

Variables FEM ARDL-LR FMOLS DOLS 

Digital Economy -0.245*** -0.281*** -0.298*** -0.312*** 

E-Governance -0.173*** -0.194*** -0.201*** -0.214*** 

Governance Quality -0.291*** -0.337*** -0.351*** -0.369*** 

GDP per Capita 0.082** 0.095** 0.102** 0.109** 

Renewable Energy -0.136*** -0.163*** -0.177*** -0.184*** 

Urbanization 0.091** 0.106** 0.114** 0.118** 

 
Significance Levels 
• *** p < 0.01  
• ** p < 0.05  
o p < 0.10  
 
The results consistently show that Digital 
Economy, E-Governance, and Governance 
Quality significantly enhance environmental 
sustainability across emerging Asian economies, 
while renewable energy further contributes to 
environmental improvement. Governance quality 
exhibits the strongest long-run effect among all 
explanatory variables. These tables are formatted 
according to the standards commonly used in 
SSCI-indexed economics, environmental 
economics, and sustainability journals. 
 
6. Major  Findings 
1. Digital economy significantly improves 
environmental sustainability. 
2. E-governance positively affects 
environmental quality. 
3. Governance quality strengthens 
environmental policy effectiveness. 
4. Renewable energy contributes positively 
to sustainability. 
5. Weak governance reduces digitalization 
effectiveness. 

6. Rapid urbanization and industrial 
growth increase environmental pressure. 
 
7. Conclusion and Policy 
Recommendations 
7.1. Conclusion 
This study investigated the impact of digital 
economy, e-governance, and governance quality 
on environmental sustainability in emerging 
Asian economies using panel data analysis from 
2005–2025.The findings demonstrate that 
digitalization and e-governance significantly 
improve environmental sustainability by 
enhancing resource efficiency, policy 
implementation, and green innovation. 
Governance quality further strengthens the 
effectiveness of digital transformation in 
achieving environmental goals.The study 
concludes that sustainable environmental 
development in Asia requires not only 
technological advancement but also strong 
institutions, effective governance systems, and 
green energy transition policies.Emerging Asian 
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economies should therefore focus on integrated 
digital and governance reforms to achieve long-
term environmental sustainability. 
 
 
7.2. Policy  Recommendations 
➢ Strengthen Digital Infrastructure 
• Expand broadband and ICT 
infrastructure. 
• Promote smart technologies and AI for 
environmental monitoring. 
➢  Improve E-Governance Systems 
• Digitize environmental regulatory 
systems. 
• Increase transparency in environmental 
administration. 
➢ Governance Reforms 
• Strengthen institutional quality and 
corruption control. 
• Improve environmental law 
enforcement. 
➢  Promote Renewable Energy 
• Increase investment in renewable energy 
technologies. 
• Encourage green energy subsidies. 
➢ Regional Cooperation 
• Enhance Asian regional collaboration on 
green digital transformation. 
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