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ABSTRACT 
South Asia, home to nearly a quarter of the world’s population, faces mounting 
challenges in meeting its rapidly growing energy demand while addressing climate 
change and sustainability concerns. Solar energy, with its abundant potential across the 
region’s diverse geographies, emerges as a pivotal solution for achieving energy 
security, reducing dependence on fossil fuels, and fostering socio-economic 
development. This review explores the prospects of solar energy deployment in South 
Asia during the 21st century, highlighting technological advancements, policy 
frameworks, and regional cooperation as key drivers. It examines barriers such as 
infrastructural limitations, financing constraints, and intermittency issues, while also 
considering innovative approaches including smart grids, energy storage, and 
decentralized solar systems. The analysis underscores that with strategic investments, 
supportive governance, and cross-border collaboration, solar energy can transform 
South Asia’s energy landscape, positioning the region as a global leader in renewable 
energy adoption. Ultimately, the transition to solar power offers not only 
environmental benefits but also opportunities for inclusive growth, job creation, and 
resilience against climate risks. 
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I. Introduction 
 

Key Points from the Introduction 
1. Energy Access Challenge 

 South Asia accounts for about 42% of the world’s population without electricity 
access. 

 Rural electrification remains a major challenge, with countries like Afghanistan 
having only 12% rural electrification, while Sri Lanka has reached 75%[1]. 

 Conventional grid extension has been the dominant approach, but it is slow, costly, 
and often impractical for remote areas[2]. 

 
2. Role of Solar Energy 

 Solar photovoltaic (PV) technology is presented as a viable alternative to grid 
extension. 
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 The introduction emphasizes that small-scale solar interventions (like solar home 
systems and mini-grids) can provide affordable, decentralized energy to rural 
communities[3]. 

 Solar energy is also positioned as a tool to reduce greenhouse gas emissions, with 
potential CO₂ savings ranging from 67.3 to 298.4 kg/year per household system[4-5]. 

3. Policy and Program Context 
 Governments in South Asia have launched various solar initiatives, but 

implementation has faced technical, financial, and governance barriers[7]. 
 The introduction stresses the importance of cross-country learning, where successful 

models (e.g., Bangladesh’s solar home systems) can be adapted in other nations[8]. 
4. Climate Change and Sustainability 

 The paper situates solar energy within the broader climate change discourse, noting 
that South Asia is highly vulnerable to climate impacts[9]. 

 Solar adoption is framed not only as an energy access solution but also as a climate 
resilience strategy for the 21st century[10]. 

 
Framing of the Study 
The introduction sets the stage by: 

 Identifying the energy poverty crisis in South Asia. 
 Presenting solar PV as a transformative technology for electrification and 

sustainability[11]. 
 Highlighting the need for policy innovation, financing mechanisms, and institutional 

support. 
 Calling for regional cooperation to accelerate solar adoption. 

 
In summary: The introduction emphasizes that South Asia’s energy future in the 21st 
century depends on scaling up solar energy. It positions solar PV as both a practical solution 
for rural electrification and a strategic tool for climate change mitigation, while 
acknowledging barriers that must be overcome through policy, finance, and regional 
collaboration[12]. 
 
II. Methodology 
1. Systematic Literature Review 

 The study collected and analyzed published research papers, government reports, and 
international energy agency data related to solar energy in South Asia[13]. 

 Focused on 21st century developments, including technological progress, policy 
frameworks, and climate change mitigation strategies. 

 Sources included regional case studies from India, Bangladesh, Nepal, Sri Lanka, and 
Afghanistan, highlighting differences in electrification rates and solar adoption. 

 
2. Comparative Analysis of Solar Programs 

 The methodology compared national solar initiatives across South Asian countries: 
o India: Large-scale solar parks and rural electrification projects[14]. 
o Bangladesh: Solar home systems (SHS) for off-grid communities. 
o Nepal & Sri Lanka: Small-scale rural solar interventions. 
o Afghanistan: Limited electrification with pilot solar projects[15]. 

 The analysis emphasized cross-learning opportunities—how successful models in one 
country could be adapted in another. 
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3. Socio-Economic Viability Assessment 
 Evaluated financial mechanisms (microfinance, subsidies and public-private 

partnerships). 
 Considered institutional and governance barriers such as lack of policy coordination, 

weak infrastructure, and limited technical expertise. 
 Assessed greenhouse gas (GHG) reduction potential, estimating CO₂ savings from 

solar PV adoption[16]. 
 
4. Spatial-Temporal Energy Mapping 

 Some studies integrated ERA5 climate datasets to map solar radiation potential across 
South Asia. 

 This provided geographical insights into where solar energy deployment would be 
most effective. 

 
Methodological Framework (Simplified Table) 

Step Approach Purpose 

Literature Review Collecting published studies & 
reports 

Identify trends, barriers, and 
opportunities 

Comparative Analysis Cross-country solar program 
evaluation 

Highlight best practices & lessons 
learned 

Socio-Economic 
Assessment 

Financial, institutional, 
governance study Measure viability & sustainability 

Spatial-Temporal 
Mapping Climate data (ERA5) analysis Locate high solar potential 

regions 
 
Limitations of Methodology 

 Data gaps: Some countries (e.g., Afghanistan, Bhutan) lack comprehensive solar 
energy data. 

 Policy variability: Different national priorities make cross-comparison challenging. 
 Technology focus: Heavy emphasis on solar PV; less coverage of hybrid systems 

(solar + wind). 
 
Key Takeaway 
The methodology is multi-dimensional, combining literature synthesis, comparative policy 
analysis, socio-economic evaluation, and spatial energy mapping. This holistic approach 
allows the study to project realistic prospects for solar energy in South Asia during the 21st 
century, while also identifying barriers such as financing, governance, and uneven 
electrification. 
 
III. Results and Discussion 
Solar energy in South Asia is expanding rapidly in the 21st century, reducing dependence on 
imported fossil fuels and offering a pathway to universal energy access. However, challenges 
such as financing, grid integration, and governance remain critical barriers to achieving its 
full potential. 
 
Results of Solar Energy Prospects in South Asia 

 Rapid Growth in Solar Capacity 
o India has installed over 50 GW of solar power by 2021, supported by strong 

policy frameworks and cost competitiveness. 



© IJARHS June 2026, Volume 5, Issue 1                        ISSN: 2957-8671 (Online) 

 

ID: 260115 International Journal of Advanced Research & Higher Studies 
www.ijarhs.com 146 

 
 
 

o Pakistan and Bangladesh have seen accelerated adoption of rooftop solar after 
the 2022 LNG price shock, as households and businesses sought cheaper 
alternatives. 

 
 Energy Security Benefits 

o Solar growth has reduced exposure to volatile global fuel markets. 
o Oil-based generation has declined sharply, while gas has not expanded its role 

in the power mix. 
 

 Rural Electrification Impact 
o South Asia still has 614 million rural residents without electricity access. 
o Solar PV programs in India, Bangladesh, Nepal, and Sri Lanka have provided 

off-grid solutions, with Sri Lanka achieving 75% rural electrification, while 
Afghanistan lags at 12%. 

 
 Environmental Gains 

o Small-scale solar PV systems can reduce 67–298 kg of CO₂ emissions per year 
per household, contributing to climate change mitigation. 

 
Discussion: Key Challenges and Opportunities 

Aspect Opportunities Challenges 

Energy Security Reduces reliance on imported LNG 
and oil 

Coal remains dominant in India’s 
mix 

Rural 
Electrification 

Off-grid solar provides access in 
remote areas 

Financing and service delivery 
gaps 

Climate Change Significant CO� reduction potential Need for scaling beyond pilot 
projects 

Regional 
Integration 

Stronger grids can balance supply-
demand 

Weak governance and institutional 
barriers 

 
Critical Insights 

 Policy Support is Essential: India’s success shows that long-term government 
commitment and regulatory frameworks drive solar adoption. 
 

 Financing Models Matter: Effective micro-financing and service delivery models 
are crucial for rural solar projects. 
 

 Grid Integration Needed: Regional cooperation and stronger transmission networks 
will allow solar to displace fossil fuels more effectively. 
 

 Equity Concerns: Countries like Afghanistan and Nepal need targeted support to 
close the electrification gap. 

 
Risks and Limitations 

 Coal Lock-in: India’s reliance on domestic coal limits solar’s displacement effect. 
 

 Circular Debt in Pakistan: Financial instability in the power sector hampers large-
scale solar investment. 
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 Governance Barriers: Weak institutional capacity and subsidy mismanagement 
reduce efficiency of solar programs. 

 
In summary: Solar energy in South Asia has proven effective in reducing fossil fuel 
dependence and expanding rural electrification, but scaling up requires stronger financing, 
governance reforms, and regional grid integration. Without these, solar will remain 
supplementary rather than transformative in the region’s energy mix. 
 
IV. Conclusion  
The review article on solar energy prospects in South Asia highlights both remarkable 
progress and persistent challenges in the region’s energy transition. 

 Solar energy is no longer optional – it is essential. With rising energy demand, volatile 
fossil fuel prices, and climate change pressures, South Asia must accelerate solar 
adoption to secure sustainable growth. 

 India leads the way, with large-scale solar parks and ambitious targets, while 
Bangladesh, Pakistan, Nepal, and Sri Lanka are expanding rooftop and off-grid solar 
to improve rural electrification. 

 Environmental benefits are clear: solar reduces greenhouse gas emissions, improves 
air quality, and supports climate commitments. 

 Socio-economic impact is significant: solar creates jobs, empowers rural 
communities, and reduces dependence on imported fuels. 

 Challenges remain: financing gaps, weak governance, grid integration issues, and 
uneven progress across countries (Afghanistan being the most behind). 

 
Final Thought: Solar energy has the potential to transform South Asia’s energy landscape in 
the 21st century. If governments strengthen policies, improve financing mechanisms, and 
invest in regional grid integration, solar can become the backbone of a cleaner, more resilient, 
and more inclusive energy future for the region. 
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