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Introduction  
Thailand is currently undergoing a critical energy transition to meet its renewable energy targets and 
long-term sustainability goals. Within this context, rooftop photovoltaic (PV) systems in the residential 
sector represent a key opportunity to diversify energy sources, strengthen energy security, and 
reduce carbon emissions (Energy Research Institute et al., 2024). Their decentralized nature 
enables households to become more active participants in the electricity system, fostering 
community engagement and resilience.  
Despite this promise, the adoption of residential rooftop PV in Thailand remains far below its 
technical and financial potential. In particular, financial barriers and policy uncertainties continue to 
constrain their growth. These challenges highlight the need for a comprehensive review of the 
current situation, including barriers and opportunities. The aim of this review is to draw greater 
attention to the untapped potential of rooftop PV in Thailand’s residential sector, highlight its critical 
role in supporting the country’s energy transition and identify the key barriers that hinder its progress. 

Thailand’s Renewable Situation 

In the year July 2025, electricity generation within EGAT’s system totaled 125,000 GWh, of which 
59.15% was derived from natural gas, 20.55% from coal, and only 19.43% from renewable energy 
(EGAT, 2025). This highlights that Thailand remains heavily dependent on fossil fuels, underscoring 
the urgent need to expand renewable energy in order to meet national renewable energy targets. 
Thailand’s renewable energy and climate targets include: 

• Carbon Neutrality and Net-Zero Target: At COP26 in Glasgow, Thailand pledged to 
achieve carbon neutrality by 2050 and net-zero emissions by 2065 (ERC, 2023).  

• National Energy Plan (NEP): The NEP framework, including the Power Development Plan 
(PDP), guides Thailand’s clean energy transition. The draft PDP 2024 aims to raise 
renewable energy’s share to 51% of generation, with solar contributing up to 30% (20,000 
MW), though final approval has been delayed (EPPO, 2024; THE STANDARD WEALTH, 
2024; Energy News Center, 2025).  

• Just Energy Transition: Thailand’s just energy transition initiative emphasizes inclusivity 
and fairness in the shift toward renewable energy, ensuring that all groups, particularly 
vulnerable communities, share the social and economic benefits of a sustainable energy 
future (UNDP, 2025). 

Thailand’s Residential Rooftop PV Definition 

To clarify the definition of residential rooftop PV as referred to in this study, according to the PEA 
(2023), the residential sector includes private households as well as temples, monastic residences, 
and places of worship, provided electricity consumption is supplied through a single meter. It is 
divided into three categories: Section 1.1 for consumption ≤150 units/month (≤5A, 220V, single-
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phase), Section 1.2 for consumption >150 units/month (>5A, 220V, single-phase), and Section 1.3 
for customers on a Time-of-Use (TOU) rate. For technical limits, PEA (2022), specifies that rooftop 
PV capacity must not exceed 10 kWp per household for three-phase (220/380V) and 5 kWp for 
single-phase (220V) connections. 

Thailand’s Residential Rooftop PV Potential 

GIS-based analysis suggests that Thailand has over 300 GW of solar potential, utilizing less than 
2% of its land area with high irradiance levels (>1850 kWh/m²) (Energy Research Institute et al., 
2022). International Energy Agency & OECD (2018), estimated the gross maximum rooftop PV 
potential at 2,383 km², which, if only 10% were used, could generate more than 38 GW—well above 
present peak demand.  
Forecasts by Chaianong et al. (2019), with a customer adoption model suggest that by 2036, rooftop 
PV adoption could reach around 33,000-37,000 MW under maximum cost reductions, or 25,000-
28,000 MW under minimum reductions. Adoption in MEA areas is projected at around 6,000-8,000 
MW, while uptake in PEA areas is much higher, between 19,000-29,000 MW. In terms of 
households, the diffusion curve of the prosumer-based residential rooftop PV market indicates a 
gradual uptake, with adoption expected to expand steadily toward 2029 based on PEA data (Sudta 
and Singh, 2024). 

Status and Policy Initiatives for Supporting Residential Rooftop PV in Thailand  

According to the National Reform Council (NRC), during the five years from 2015 to 2020, at least 
100,000 small rooftop PV—each with a capacity not exceeding 10 kW—were installed for residential 
use, totalling approximately 500 MW of electricity generation capacity (Leewiraphan et al., 2024). By 
2022, total rooftop PV capacity exceeded 1,800 MW, including both government-supported and 
private sector systems (Energy Research Institute et al., 2024). In early 2024, the installed capacity 
of rooftop PV in the residential sector under government support reached 75 MW across around 
14,000 projects (ERC, 2024) and exceeded 90 MW by mid-2024. 
Residential Rooftop PV in Thailand has expanded through two main programmes: self-consumption 
without grid feed-in and residential systems with incentives for excess electricity under Residential’s 
Solar PV Rooftop Project (PEA, 2022). The Residential Solar PV Rooftop Project, launched in 2019 
for self-consumption with surplus sold to utilities, found low participation due to a tariff of 1.68 
THB/unit (0.051 USD1/unit) (ERC, 2019). A 2023 revision introduced 10-year purchase agreements 
at 2.2 THB/unit (0.067 USD/unit) with a 90 MW quota, which was fully subscribed by mid-2024 
(Energy News Center, 2025). In 2025, the Ministry of Energy proposed expanding the quota to 400 
MW annually, though implementation depends on the pending PDP 2025.  
In 2025, several leading Thai banks introduced specialized loan products to promote residential solar 
PV adoption. For example, Bangkok Bank offers the Bualuang Green Home Loan2 for customers 
purchasing solar-equipped homes through partner residential projects, while United Overseas Bank 
(UOB) launched U-Solar Thailand for Residential3, a program designed for both households and 
businesses to reduce electricity costs and carbon emissions through accessible solar financing 
solutions 

Barriers for Residential Rooftop PV Adoption 

Despite supportive factors, several significant barriers continue to impede widespread rooftop PV 
adoption across markets. Financial constraints represent the most frequently cited and longstanding 

 
1 1 USD = 32.74 THB (1 August 2025) 
2 https://www.bangkokbank.com/en/Personal/My-Home/Home-Equity-Loan/Poonphol-Loans-GreenFinancing 
3 https://www.uobgroup.com/sustainable-solutions/green-finance/u-series/u-solar/index.page 
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obstacle, with high installation costs and upfront financial requirements consistently identified as 
primary deterrents across studies (Chimres and Wongwises, 2016; Potisat et al., 2017; Kaewngam 
et al., 2025).  
The complexity of joining government support programs and obtaining grid connection, as shown in 
Figure 1, have led many prosumers to adopt off-grid systems. Energy Research Institute et al. 
(2024), highlighted the risks associated with unregistered rooftop PV installations, which often result 
from complex permitting procedures. These unreported self-consumption loads can distort electricity 
consumption forecasts and disrupt grid operations. 

 
Figure 1 The Application Process for Joining the Residential Solar PV Rooftop Program 

under PEA 

Conclusion 

The current adoption of residential rooftop PV in Thailand remains limited compared to its substantial 
technical and economic potential. While the country possesses high solar irradiance and ample 
rooftop space, actual installed capacity lags far behind projections. This gap underscores the need 
for stronger efforts to realise the contribution of rooftop PV to Thailand’s renewable energy mix. 
At the same time, Thailand has committed to ambitious decarbonisation goals, including achieving 
carbon neutrality by 2050 and net-zero emissions by 2065. Residential rooftop PV can play a critical 
role in reaching these targets, not only by expanding renewable energy generation but also by 
engaging households as active prosumers in the energy transition. 
Nevertheless, several barriers continue to slow adoption, particularly regulatory procedures, and 
administrative processes that increase costs and reduce participation. On the other hand, these 
challenges also represent opportunities for policy reform and institutional support to simplify 
regulations, strengthen incentives, and enable more inclusive access. 
To unlock the full potential of residential rooftop PV, coordinated support is needed from government, 
utilities, and financial institutions. Clear and consistent policy frameworks, affordable financing 
mechanisms, and streamlined processes will be essential to accelerate deployment. With the right 
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measures in place, rooftop PV in the residential sector can significantly advance Thailand’s energy 
transition while contributing to its long-term sustainability goals. 
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