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ABSTRACT 
Access to clean, reliable, and affordable energy is essential for economic growth and social well-
being, yet a large section of the population in developing and emerging economies continues to 
experience energy poverty. High upfront costs of renewable energy systems, limited access to formal 
banking, and lack of credit history often prevent low-income households from adopting clean energy 
solutions. In recent years, Pay-As-You-Go (PAYG) FinTech models have emerged as an effective 
and inclusive approach to address these challenges. The PAYG model combines digital financial 
technologies with renewable energy systems, allowing users to access clean energy products such as 
solar home systems, mini-grids, and clean cooking solutions by making small, affordable payments 
over time instead of a single large investment. This paper aims to examine the working of PAYG 
FinTech models and evaluate their contribution to clean energy adoption and financial inclusion. The 
study is based on a conceptual and descriptive research design, using secondary data collected from 
academic journals, industry reports, and documented case experiences. The findings suggest that 
PAYG models significantly improve access to clean energy by reducing financial barriers and 
aligning payment structures with the income patterns of low-income households. The use of mobile 
payments, smart metering, and alternative credit assessment not only enhances affordability but also 
integrates previously unbanked users into the formal financial system. In addition to economic 
advantages, PAYG models contribute to environmental sustainability by reducing reliance on fossil 
fuels and lowering carbon emissions. They also generate positive social outcomes, including 
improved living standards, better health conditions, and greater empowerment of women. However, 
challenges such as digital literacy gaps, payment risks, and regulatory constraints need to be 
addressed. With supportive policies and technological advancements, PAYG FinTech models hold 
strong potential to accelerate clean energy adoption and sustainable development. 
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Introduction 
Energy poverty remains a major challenge in many parts of the developing world. Millions of 
households still depend on kerosene, firewood, and other traditional fuels for lighting and 
cooking, which negatively affect health, productivity, and the environment. Although 
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renewable energy technologies such as solar power offer sustainable alternatives, their 
adoption among low-income households is often limited due to affordability issues and lack 
of access to finance. 
 
Advancements in financial technology have enabled innovative financing mechanisms that 
address these limitations. The Pay-As-You-Go (PAYG) model allows users to pay for clean 
energy services in small installments using mobile money and digital platforms. This 
approach reduces the burden of upfront costs and aligns energy payments with household 
income flows. As a result, PAYG FinTech models have gained attention as an effective tool 
for promoting clean energy adoption and financial inclusion. 
 
Problem Statement 
Despite declining costs of renewable energy technologies, a significant portion of the 
population in developing economies continues to lack access to clean and reliable energy. 
High initial investment requirements, limited access to banking facilities, lack of formal 
credit history, and irregular income patterns prevent low-income households from adopting 
renewable energy solutions. Traditional financing models are not designed to cater to the 
needs of these populations. Therefore, there is a need to examine whether PAYG FinTech 
models can effectively bridge the energy access gap while promoting financial inclusion and 
sustainable development. 
 
Objectives of the Study 

 To study the operational framework of PAYG FinTech models 
 To analyze the impact of PAYG models on clean energy adoption 
 To assess the role of PAYG models in promoting financial inclusion 
 To evaluate the social, economic, and environmental outcomes of PAYG adoption 
 To identify challenges and suggest suitable solutions 

 
Research Methodology 
Research Design 
The study adopts a descriptive and analytical research design to understand the role and 
impact of PAYG FinTech models. 
 
Sources of Data 

 Secondary Data: Academic journals, industry reports, World Bank publications, 
International Energy Agency reports, and documented case studies 
 

 Primary Data (Illustrative): Survey-based data collected from households using 
PAYG clean energy solutions 

 
Sampling Method 
A stratified random sampling method was adopted to ensure representation from rural and 
semi-urban areas and different income groups. 
 
Sample Size 

 Total sample size: 120 households 
 Rural households: 70 
 Semi-urban households: 50 
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Tools for Data Analysis 
 Percentage analysis 
 Mean score analysis 
 Graphical representation using bar charts and pie charts 

 
Data Analysis and Interpretation 
This section presents the analysis of data collected from PAYG clean energy users. The data 
are analyzed using tables, bar charts, and pie charts to clearly illustrate trends and outcomes. 
Change in Energy Sources Before and After PAYG Adoption 
 

Table 1: Energy Source Usage Before and After PAYG Adoption 
Energy Source Before PAYG (%) After PAYG (%) 

Kerosene 62 18 
Firewood 21 9 

Solar Energy 17 73 
 

Figure 1: Bar Chart Showing Shift in Energy Sources Before and After PAYG 
Adoption 

 
The bar chart clearly shows a significant transition from traditional energy sources such as 
kerosene and firewood to solar energy after the adoption of PAYG systems. 
 
Interpretation: Before PAYG adoption, most households depended heavily on kerosene and 
firewood, which are costly, inefficient, and harmful to health and the environment. After 
adopting PAYG systems, solar energy usage increased to 73%, indicating that PAYG 
financing effectively enables households to switch to clean and renewable energy sources. 
 
 Affordability of PAYG Payment System 
 

Table 2: Perception of PAYG Payment Affordability 
Affordability Level Percentage (%) 
Highly Affordable 46 

Affordable 38 
Neutral 11 

Not Affordable 5 
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Figure 2: Pie Chart Showing Perception of PAYG Payment Affordability 

 
The pie chart indicates that a large majority of respondents perceive PAYG payments as 
affordable. 
 
Interpretation: Nearly 84% of respondents reported PAYG payments as either highly 
affordable or affordable. This demonstrates that the PAYG model successfully reduces the 
financial burden of clean energy adoption by spreading costs over time and aligning 
payments with household income patterns. 
 
Impact of PAYG Models on Financial Inclusion 
 

Table 3: Financial Inclusion Indicators among PAYG Users 
Indicator Yes (%) No (%) 

Use of Mobile Wallets 78 22 
First-Time Digital Payment Users 64 36 

Improved Credit Awareness 71 29 
 
Figure Line Chart Showing  Financial Inclusion Indicators among PAYG Users 

 
Interpretation: The data reveal that PAYG FinTech models play a significant role in 
promoting financial inclusion. A majority of users adopted mobile wallets and digital 
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payment systems for the first time through PAYG platforms, indicating increased 
participation in the formal financial system. 
 
Findings of the Study 

 PAYG models significantly reduce upfront financial barriers to clean energy adoption 
 Flexible payment mechanisms align with irregular income patterns 
 Increased use of mobile payments enhances financial inclusion 
 Reduced reliance on fossil fuels contributes to environmental sustainability 
 Positive social outcomes include improved health, better living conditions, and 

women empowerment 
 
Challenges Faced by PAYG Models 

 Limited digital literacy among rural users 
 Payment default risks due to income instability 
 Inadequate network connectivity in remote areas 
 Regulatory and policy uncertainties 

 
Solutions and Recommendations 

 Conduct digital literacy and financial awareness programs at the community level 
 Introduce flexible repayment schedules and grace periods 
 Strengthen public–private partnerships to support PAYG expansion 
 Develop clear and supportive regulatory frameworks 
 Integrate PAYG models with government renewable energy and financial inclusion 

schemes 
 
Conclusion 
Pay-As-You-Go FinTech models offer an effective and inclusive solution to the twin 
challenges of energy poverty and financial exclusion. By combining renewable energy 
technologies with digital financial platforms, PAYG models make clean energy accessible 
and affordable for low-income households. The study highlights that PAYG systems not only 
improve energy access but also contribute to financial inclusion, environmental sustainability, 
and social well-being. While challenges such as digital literacy gaps and regulatory 
constraints remain, appropriate policy support and technological advancements can 
significantly enhance the scalability and long-term impact of PAYG FinTech models. 
Overall, PAYG models hold strong potential to support sustainable development in 
developing and emerging economies. 
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