
SERIS NEWS RELEASE 
FOR IMMEDIATE RELEASE 

 
 

 

  

SERIS is a research institute at the National University of Singapore 
(NUS). SERIS is supported by the National University of Singapore 
(NUS), the National Research Foundation Singapore (NRF) and 
the Singapore Economic Development Board (EDB). 

 

Page 1 of 4 

UPDATE of the “Solar PV Roadmap for Singapore” 
now available on SERIS and NCCS websites 
 
Singapore, 24 April 2020 
 
Leading a consortium of institutes and departments from the National University of Singapore (NUS) 
and the Nanyang Technological University (NTU), the Solar Energy Research Institute of Singapore 
(SERIS) has updated the “Solar PV Roadmap for Singapore”, which it had originally published in 
2014. The new release covers the timeframe until 2030, with a projection until 2050. It is freely 
available on the SERIS website, as well as the website of the Prime Minister’s Office, National 
Climate Change Secretariat: 
 
www.seris.sg/publications/Technology_Roadmap.html  
 
www.nccs.gov.sg/media/publications/technology-roadmap  
 
 
Key outcomes of the study include: 
 

1. A review of the projections of the 2014 PV Roadmap, which focuses on providing the 
technical potential of solar energy in Singapore. The baseline scenario (BAS) was updated 
to be 1 GWp (2030) and 2.5 GWp (2050), while the accelerated scenario (ACC) was updated 
to be 2.5 GWp (2030) and 5 GWp (2050). The ACC scenario would lead to a 22% (2030) 
and 43% (2050) solar contribution to the generation mix on power level and annual CO2 
emission savings of 1.6 (2030) and 3.4 (2050) million tons (Mt). 

 
2. An initial grid impact assessment was carried out. No critical concerns are foreseen until 

2030. For 2050, Singapore would need to further review and ensure grid resilience with 
greater solar deployment and intermittency in solar output caused by extreme weather events 
(i.e. sudden island-wide thunderstorms). This would call for mitigation measures such as 
solar forecasting, flexible conventional generation, energy storage systems and demand-side 
management where necessary. 

 
3. Updated “levelised cost of electricity” (LCOE) calculations, with a merit order list, ranking the 

various deployment options by their LCOE. Generation cost of PV electricity in Singapore are 
calculated to be as low as SGD 0.065/kWh for large-scale ground-mounted installations, 
SGD 0.076/kWh for MW-scale rooftop systems, and SGD 0.097/kWh for large Floating PV 
installations on reservoirs. By 2030, lowest generation cost is expected to be in the range of 
SGD 0.042-0.077/kWh, and by 2050 in the range of SGD 0.038-0.045/kWh. This compares 
to recent USEP prices (Uniform Singapore Energy Price) in the range of ~SGD 0.08-
0.11/kWh. 

 
For the updated PV Roadmap, the consortium developed a unique set of capabilities using latest 
research approaches. Some of the major skills applied are described below. They are readily 
available and can also be employed to other megacities or countries that want to assess their long-
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term solar energy potential and derive the necessary technical, economic and policy steps that would 
be required to implement the plans in a sustainable way.  
 

A. The team developed and implemented a very detailed, yet computationally efficient assess-
ment process of the solar potential of 132,000 individual buildings in Singapore, using a high-
resolution 3D city model that was made available by the Singapore Land Authority (SLA). 
This includes both roof-top areas as well as facades. A highly flexible filtering system was 
applied to select “qualified”, “usable”, “suitable” and “viable” surface areas, which then can 
be aggregated from building to neighbourhood, precinct and eventually entire city level. It 
also enables the summation across specific building types (e.g. schools, industrial or 
commercial buildings). 

 
B. Perceived as one of the most critical issue for large-scale PV deployment in Singapore, the 

team employed latest simulation techniques to assess the impact of the variable, non-
dispatchable nature of solar power generation on the electric power system. The possible 
impacts are aggravated by the tropical weather conditions in Singapore with frequent 
fluctuations in cloud cover. The assessment covered four distinct areas: Demand profile and 
ramp rate impact, distribution network impact, inertia and reserve requirements, and 
protection system.  

 
C. A comprehensive set of tools, data bases and forward-looking input parameters was 

developed for assessing and projecting the “levelised cost of electricity” (LCOE) for solar PV 
in Singapore. This is important as solar power has to compete in the open electricity market 
with conventional power generation, and the future value of the generated solar electricity is 
a critical factor for the economic viability of a planned PV investment. 

 
Furthermore, the consortium derived research, development and deployment (RD&D) needs for 
Singapore, as well as policy and regulatory recommendations. 
 
New topics (compared to the 2014 Roadmap) were also introduced and discussed, such as: 
re-powering; recycling, Renewable Energy Certificates (RECs); and importing of solar energy (in 
various forms). 
 
 
“This Update of the PV Roadmap was a concerted effort of the most relevant organisations in 
Singapore in the area of solar PV, energy systems and policies. It gives re-assurance of the 
GW-scale potential for solar PV in Singapore. Many of the outcomes will be made available to the 
industry as tools for their daily work”, said Dr Thomas REINDL, Lead Author of the Update of the 
PV Roadmap for Singapore and Deputy CEO of the Solar Energy Research Institute of Singapore, 
SERIS. “I would also like to thank the lead agencies and the various government agencies for their 
great interest, their inputs and the open discussions. This is very encouraging, as the implementation 
needs to be jointly carried out by the public and private sectors”, he added. 
 
Mr TOH Wee Khiang, Director of the National Energy Transformation Office (NETO) at the Energy 
Market Authority (EMA) said, “As we move towards a more sustainable future, the Government is 
leveraging solar – our most viable renewable energy option – to mitigate climate change and reduce 
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our carbon footprint. This roadmap provides valuable insights on the potential of solar PV in 
Singapore and allocation of future resources as part of our efforts under Singapore’s Energy Story 
to balance energy security, reliability and sustainability.” 
 
 

About the UPDATE of the “PV Roadmap for Singapore” project 

Solar energy remains Singapore’s most viable renewable energy source and the Singapore 
government recently announced that the City State is committed to deploying at least 2 GWp of solar 
energy by 2030 – enough to meet the annual power needs of around 350,000 households in 
Singapore. This would increase solar adoption in Singapore by about eight times from today's 
installed capacity. At this level, Singapore would be one of the leading solar countries in the world, 
in terms of solar PV capacity deployed per square kilometre of land area. 
 
Against this backdrop, several government agencies (National Climate Change Secretariat under 
the Strategy Group, Prime Minister’s Office, Singapore Economic Development Board, and the 
Energy Market Authority) commissioned this study, with a view to update the original PV Roadmap. 
The update aims to elaborate in detail the technical potential of solar deployment in Singapore, the 
possible pathways and the cost to achieve them, and how Singapore’s economy could eventually 
benefit from this. 
 
 

About the PV Roadmap Consortium  

The consortium that carried out the study consisted of (i) the National University of Singapore (NUS), 
representing the Solar Energy Research Institute of Singapore (SERIS), the Departments of 
Architecture (DOA), Building (DOB), Chemistry (DOC) and Electrical and Computer Engineering 
(ECE), as well as the Energy Studies Institute (ESI); and (ii) the Nanyang Technological University 
(NTU), representing the Energy Research Institute at NTU (ERI@N) and the Experimental Power 
Grid Centre (EPGC). As such, it combines the expertise of the most relevant public research 
institutions in Singapore, ranging from technology, deployment, grid integration to solar fuels, 
economics and policy. 
 
The study was based on an in-depth understanding of the lessons learned in other parts of the world, 
and a detailed assessment of those that were transferrable or relevant to Singapore’s context. The 
key objective was to identify areas where Singapore faces unique challenges and/or opportunities 
and provide a portfolio of solutions with different positioning in the cost-benefit matrix. This should 
allow decision-makers to balance the way forward and to steer future investments based on the 
expected outcomes and the associated risks. 
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About the Solar Energy Research Institute of Singapore (SERIS)  

Founded in 2008 and located at the National University of Singapore (NUS), the Solar Energy 
Research Institute of Singapore (SERIS) is Singapore’s national institute for applied solar energy 
research and a global leader in solar PV research and development. SERIS is supported by the 
National University of Singapore (NUS), the National Research Foundation (NRF) and the Singapore 
Economic Development Board (EDB). SERIS conducts research, development, testing and 
consulting on solar energy technologies and their integration into buildings and power systems. The 
institute’s R&D spectrum covers materials, components, processes, systems and services, with an 
emphasis on solar photovoltaic cells, modules and systems. SERIS is globally active but focuses on 
technologies and services for tropical regions, in particular for Singapore and South-East Asia. 
SERIS collaborates closely with universities, research organisations, government agencies and 
industry, both locally and globally. 

For more information on SERIS, please visit www.seris.sg 
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Ms TAN Mui Koon 
Corporate Relations 
Solar Energy Research Institute of Singapore (SERIS)  
Email: sertanmk@nus.edu.sg 
 

 

 

http://www.seris.sg/

