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ORGANISATIONS


REN21 is an international policy network dedicated to build-
 ing a sustainable energy future with renewables. This means 
 having a clear vision about the future and what is needed 
 to make the right decisions. We do this by telling compelling 
 stories about why we need an energy transition and how 
 renewables can contribute to this vision. We want to inspire 
 and mobilise people across all sectors to make renewables 
 a central part of any energy decision.


REN21’s reports and activities are clustered under two main 
 blocks: knowledge – what’s happening now in the energy 
 sector and what we think will happen; and debates – discuss-
 ing a renewable energy future with players both within and 
 outside the energy sector.


The Asian Development Bank (ADB) is committed to achiev-
 ing a prosperous, inclusive, resilient and sustainable Asia and 
 the Pacific, while sustaining its efforts to eradicate extreme 
 poverty. Established in 1966, it is owned by 68 members –  
 49 from the region. Its main instruments for helping its devel-
 oping member countries are policy dialogue, loans, equity 
 investments, guarantees, grants and technical assistance.


The Economic and Social Commission for Asia and the 
 Pacific (ESCAP) serves as the United Nations’ regional hub 
 promoting co-operation among countries to achieve inclu-
 sive and sustainable development. It is the largest regional 
 intergovernmental platform with 53 Member States and 9 
 Associate Members. The Commission’s strategic focus is to 
 deliver on the 2030 Agenda for Sustainable Development, 
 through reinforcing and deepening regional co-operation 
 and integration to advance connectivity, financial co-oper-
 ation and market integration. ESCAP, through its research 
 and analysis, policy advisory services, capacity building and 
 technical assistance, aims to support sustainable and inclu-
 sive development in member countries.



SUPPORTED BY


This report was commissioned by REN21 and produced in collaboration with a global 
 network of research partners. Financing was provided by Asia Development Bank (ADB),  
 German Federal Ministry for Economic Affairs and Energy (BMWi) and the United Nations 
 Economic and Social Commission for Asia and the Pacific (UNESCAP). A major share of the 
 research for this report was conducted on a voluntary basis.



DISCLAIMER


The information given in this report is the best available to the authors at the time, and REN21, its participants and partner organisations cannot be held liable for  
 its accuracy and correctness. Moreover, the views expressed in this publication do not necessarily reflect the views and policies of the United Nations Economic and  
 Social Commission for Asia and the Pacific (UN ESCAP) or the Asian Development Bank (ADB) or the ADB’s Board of Governors or the governments they represent,  
 nor does any reference to trade names or commercial processes constitute endorsement.


The designations employed and the presentation of material in the maps in this report do not imply the expression of any opinion whatsoever concerning the legal  
status or other of any region, country, territory, city or area or of its authorities, and is without prejudice to the status of or sovereignty over any territory, to the  
delimitation of international frontiers or boundaries and to the name of any territory, city or area.
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A
s the world’s fastest growing region, Asia 
 requires increasing energy supplies to fuel 
  its rapid pace of economic expansion.  

The sheer geographic size of Asia and the Pacific, 
 its diversity and its varied institutional capacity 
 offer a huge market potential for renewable energy. 


Renewable energy also presents an opportunity for 
 the region to achieve a globally important position in 
 the renewables market and to be a leader in the clean 
 energy transition. But harnessing this momentum 
 requires a key understanding of what is actually 
 happening in each country.


The 2019 Asia and the Pacific Renewable Energy Status 
 Report presents the current status of renewable energy 
 uptake in the Asia Pacific region by examining the policy 
 landscape, investment flows and how renewables are 
 increasing energy access. Formal and informal data and 
 information are used to reflect real-time developments in 


the region. The data and information collection process uses 
 a collaborative approach that is the trademark of REN21.


Documenting the continual evolution and uptake of renew-
 ables in a timely manner is challenging. We acknowledge 
 that data gaps exist in this report. Nevertheless, the report 
 provides a starting point to better understand regional devel-
 opments. It also highlights where data are missing and need 
 to be collected. Given the importance of the region in the 
 energy transition and the current speed of change, a contin-
 ual data and information collection process is key. I hope that 
 this report is just the beginning of this process.


On behalf of the REN21 Secretariat, I extend our thanks 
 to the Asian Development Bank and the United Nations 
 Economic and Social Commission for Asia and the Pacific 
 for their collaboration in the development of this report.  


It is my hope that this publication inspires action, discussion 
 and exchange. REN21 welcomes your feedback and support.



RANA ADIB


Executive Secretary
 REN21



YONGPING ZHAI


Chief of Energy  
 Sector Group
 ADB
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R
enewable energy plays a significant role in 
 sustainable and inclusive economic growth. 

In 2015, the United Nations declared energy 
 as part of the 2030 Agenda for Sustainable 
 Development, advocating access to affordable, 
 reliable, sustainable and modern energy for all (SDG 
 7) and urgent action to combat climate change and 
 its impacts (SDG 13). The Paris Agreement, through 
 the Nationally Determined Contributions, contracted 
 all nations to combat climate change and pursue  
 a sustainable, low-carbon future. 


The Asian Development Bank’s (ADB) Strategy 2030 envi-
 sions a prosperous, inclusive, resilient and sustainable 
 Asia and the Pacific. ADB has committed USD 80 billion for 
 2019-2030 to combat climate change, and at least 75% of 
 ADB’s operations will support climate change mitigation 
 and adaption by 2030. The Asia and the Pacific Renewa-
 ble Energy Status Report is in line with ADB’s clean energy 


development and will inform investment decisions in order 
 to achieve renewable energy targets in ADB’s developing 
 member countries. 


The Asia and the Pacific Renewable Energy Status Report 
 covers 18 countries from the five sub-regions, which together 
 represent 88% of the region’s population and occupy 71% 


of its land area. Efforts and milestones in adopting renew-
 able energy technologies in power generation, heating and 
 cooling, and transport are presented. This report serves as 
 a valuable reference for researchers, policy makers and the 
 private sector and offers wide-ranging discussions on the 
 renewable energy industry and market, distributed renew-
 ables for energy access, policies, regulations, investment 
 and financing. 
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T
he Asia Pacific region is progressing to a 
 low-carbon energy future. Renewable energy 
 development has gained momentum across 
 the region and entered the mainstream, particularly 
 in the power generation sector. Many policy makers 
 in Asia and the Pacific and beyond have looked 
 to renewable energy as a means of meeting 
 multiple goals – diversification of energy resources, 
 enhancing energy access, climate change mitigation 
 and reducing air pollution, just to name a few. As the 
 largest global region by population, GDP and energy 
 use, the speed that the Asia Pacific region travels on 
 its renewable energy journey will influence the rest 
 of the world. 

Capturing the diversity of a region such as Asia and the 
 Pacific in one report is no easy task. Countries of the region 
 have highly variable energy endowments and consumption 
 patterns. By examining 18 countries in detail, drawn from 
 across Asia and the Pacific’s five sub-regions, the REN21 
 Asia and the Pacific Renewable Energy Status Report builds 
 a comprehensive picture of the region’s overall progress. 


Taken together, these countries cover 88% of the region’s 
 population and are embracing a wide range of renewable 
 technology applications, from biofuels to wind power. 


By examining the progress in areas beyond renewable 
 energy technologies – such as energy efficiency, finance and 
 policies – the report paints a detailed picture of the develop-
 ments across the region and pinpoints some emerging trends. 


It presents a complex picture in a cohesive, engaging and 
 accessible format, complementing other efforts such as the 
 multi-agency Asia Pacific Sustainable Energy for All Global 
 Tracking Framework report and the Asia Pacific Energy Data 


Portal operated by ESCAP.


This inaugural report will provide stakeholders with valu-
 able and up-to-date information from across this diverse 
 region and supports the further development of the renew-
 able energy sector towards achieving the 2030 Agenda for 
 Sustainable Development.



UN ESCAP



HONGPENG LIU


Director, Energy Division
UN ESCAP
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T
his inaugural Asia and the Pacific 
 Renewable Energy Status Report provides 
 a comprehensive overview of renewable 
 energy developments in selected countries of the 
 region. Asia and the Pacific plays a large role in the 
 world, covering a vast territory and contributing a 
 majority of world population and population growth.  

The region’s economic transformation, accompanied 
 by an energy transition, is fundamental to the success 
 of global efforts to achieve sustainable development 
 goals and decarbonisation objectives. 


This report covers 18 selected countries representing five 
 key sub-regions, as follows: Northeast Asia (China, Japan, 
 Mongolia, the Republic of Korea); Central Asia (Georgia, 
 Kazakhstan, Uzbekistan); South Asia (Bangladesh, India, 
 Pakistan, Sri Lanka); Southeast Asia (Indonesia, Myanmar, 
 the Philippines, Thailand, Viet Nam) and The Pacific (Fiji, 
 Tonga). The countries are drawn from where networks and 
 data sources were the strongest. 


Although the Asia Pacific region is a renewable energy leader 
 worldwide, the deployment of renewables continues to lag 
 behind that of traditional energy sources in supplying the 
 region’s rapidly increasing energy needs. Continuing growth 
 in energy demand in the power, heating and cooling, and 
 transport sectors opens a multi-faceted renewable energy 
 opportunity in the region. Some of the largest countries in 
 size and renewable energy potential still have relatively low 
 shares of renewables in their total final energy consumption 
 (TFEC). For example, India had a less than 40% renewable 
 energy share in its TFEC in 2016, while China’s share was 
 below 20% that same year. 


Overall, the region’s renewable energy share is still focused 
 heavily on hydropower (especially large-scale hydropower) 
 and bioenergy (biomass, biogas and liquid biofuels for heat-
 ing, cooking and electricity). Modern renewable energy, such 
 as solar photovoltaics (PV) and wind, has considerable room 
 to grow. The region is innovating, and new technologies are 
 being implemented in the market. Floating solar PV gained 
 traction in 2018 and is attracting interest in a few countries, 
 particularly those with limited available land.


Renewable energy for heating and cooling is still 
 mostly  underdeveloped  in  the  region,  except  in  China. 


Transport offers another possible avenue for renewable 
 energy development. Electrification has started in the region’s 
 energy mix for transport, and although electromobility is 
 not directly linked to renewables, it offers a step away from  


traditional fuels and an opportunity to develop renewable 
 energy for transport uses.


Renewable energy for power generation is growing the most 
 aggressively, on the back of technology improvements in 
 solar PV and wind power technologies. China, India, Japan 
 and Bangladesh are at the forefront of renewable energy 
 developments in the region’s power sector.


Distributed energy offers another opportunity for renew-
 able energy in the region providing both access to electricity 
 as well as access to clean cooking. Distributed renewable 
 energy is pushing the boundaries for the introduction of inno-
 vative solutions such as pay-as-you-go, combining expertise 
 from mobile providers and energy companies.


Governments in the region are catching up with the latest 
 market developments, and some are pro-actively looking to 
 build an investment pipeline in renewable energy. Feed-in 
 tariffs (FITs), the most common support mechanisms, are 
 progressively giving way to auctions that will nurture renew-
 able energy opportunities. Net metering is present, but it still 
 needs to develop and to offer stable conditions and trans-
 parency that may lead to increases in investment flows 
 compared to today. 


Cities and local authorities are building their own mandates 
 and are going green with renewable energy, offering an 
 immediate opportunity for renewables in power, heating and 
 cooling, and transport.



EXECUTIVE SUMMARY
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(11)The 18 countries covered in this report are fundamental to the 
 clean energy transition. They account for 52% of the world’s 
 population, represent 88% of the people living in the Asia 
 Pacific region and account for 39% of the global primary energy 
 supply. China and India dominate the landscape of this region: 


as the world’s most populous countries, they account for  
 28% of global primary energy supply.


The region has developed considerable renewable energy 
 capacity across a number of technologies including solar 
 PV, wind power, hydropower, bioenergy and geother-
 mal, as detailed in the Market and Industry chapter.  


Discussions about increasing the ambition of targets are 
 ongoing, and the Policy Landscape chapter of the report 
 provides information on both country targets and progress. 


Renewable energy also plays a role in addressing the issue 
 of energy access – both for power and heating and for cook-
 ing purposes – in many countries in the region, as discussed 
 in the Distributed Renewables chapter. 


The world’s megacities are disproportionately concentrated 
 in Asia, and the countries covered in this report are home 
 to 27 of the world’s 50 largest cities. A top priority for the 
 region is creating functioning megacities that can grapple 
 with congestion and effective mobility, create effective elec-
 tricity distribution networks and efficiently improve access 
 to clean forms of heating and cooling. Few countries in the 
 Asia Pacific region demonstrate self-sufficiency in energy, 
 with the majority importing at least some of their primary 
 energy supply. 


As a complement to efforts and commitments to increase 
 renewables, energy efficiency has become more common 
 practice, and overall energy intensity in many of the countries 
 covered is either flat or falling steadily. Widespread chal-
 lenges remain in adopting renewable energy and energy- 
 efficient practices, including in financing, the transition 
 to more sophisticated government support for renew-
 ables, changing industry dynamics in response to 
 rapidly growing demand, climate change constraints  
 and growing urbanisation.


The development of renewables also addresses energy 
 security, another key challenge for the region. As energy 
 demand increases and as domestic resources dwindle, self- 


plants are in Asia.


Various forms of regional co-operation in energy exist across 
 the five sub-regions, and some of these efforts have been 
 effective in improving clean energy practices and energy 
 security through cross-border power trading, notably in 
 Southeast Asia. Examples of organisations and initiatives 
 that are promoting further development of renewable energy 
 and energy efficiency in the region include the United Nations 
 Economic and Social Commission for Asia and the Pacific 
 (UN ESCAP), the Asia-Pacifc Economic Cooperation (APEC) 
 Energy Working Group, the South Asian Association for 
 Regional Cooperation (SAARC) Energy Centre, the Central 
 Asia Regional Economic Cooperation (CAREC) programme, 
 the Association of Southeast Asian Nations (ASEAN) Centre 
 for Energy and the Pacific Centre for Renewable Energy and 
 Energy Efficiency (PCREEE).



01 REGIONAL  OVERVIEW



02 RENEWABLE ENERGY  MARKET AND INDUSTRY  OVERVIEW


The Asia Pacific region has a leading role in the continued 
 push for renewable energy on the global stage, and the  
 18 countries covered in this report have demonstrated 
 considerable progress as well as strong potential for 
 future developments. The countries with the highest 
 shares of renewables in total final energy consumption are 
 Myanmar (68%), Sri Lanka (51.3%), the Philippines (47.5%)  
 and Indonesia (47%), driven by hydropower and bioenergy. 


The overall picture of renewables in the region requires 
 contrasting renewable energy development against the 
 background of energy supply dynamics. Although the 
 deployment of renewable power is increasing, this is occur-
 ring at a slower rate than that of conventional fossil fuels 
 such as natural gas and coal. 


The sub-regions with the highest penetrations of renewables 
 in the energy mix are Southeast Asia (45.7% on average) 
 and South Asia (42% on average), in contrast to sub-regions 
 where renewable energy comprises a smaller share of the 
 total (Central Asia, at 16.2% on average, and Northeast Asia, 
 at 11.7% on average). Across the region, traditional biomass, 
 the most widely used renewable energy source, has been 
 gradually replaced by cleaner fuels, although most of these 


EXECUTIVE SUMMAR



(12)
03 DISTRIBUTED 



RENEWABLES FOR  ENERGY ACCESS


Many Asian countries have vast geothermal resources. 


Some, like Indonesia and the Philippines, use geothermal 
 for power generation, while direct use of geothermal heat is 
 more popular in other countries. The combined geothermal 
 heating capacity of the 18 countries at the end of 2017 was 
 22.4 GWth. Bioenergy, especially traditional biomass such 
 as fuelwood, is used for heating in many remote regions, 
 although data on this use remain limited.


Nine countries in the region produce biofuels for trans-
 port, with the largest contributions from China, Indonesia, 
 Thailand and India, which are also among the world’s top  
 biofuels producers. Production in the region totalled 12 million 
 tonnes in 2018, an increase of 2.5 million tonnes from the 
 previous year. Fuel ethanol production accounts for around 
 45% of this production, and the remaining 55% is fatty 
 acid methyl esters (FAME) biodiesel. Electrification of road 
 transport is also gaining ground in the region. Although elec-
 tromobility is not directly tied to the uptake of renewables, as 
 its impact on emissions depends on how “green” the energy 
 mix of a country is, it can represent a step away from fossil 
 fuel consumption. 


Renewable energy capacity in the power sector has 
 grown steadily in the 18 countries. In 2000, hydropower  
 (including large-scale hydropower) accounted for 95% of 
 the renewable capacity, and geothermal, bioenergy and 
 wind power were also in the mix. Over the ensuing years, 
 the renewable capacity grew six-fold, reaching 988.9 giga-
 watts (GW) in 2018  as a result of the accelerated deployment 
 of wind and solar PV technologies. Although hydropower 
 still had the largest share, at 46%, the shares of solar PV 
 and wind power reached 28% and 23%, respectively.  


Bioenergy was around 3%, and geothermal (in China, Indo-
 nesia, Japan and the Philippines) accounted for 0.45%. The 
 Republic of Korea and China had ocean power capacities of 
 255 megawatts (MW) and 4.3 MW, respectively.


China is primarily responsible for the large scale of renewa-
 ble energy additions in the region, due to strong progress on 
 the country’s 13th Five-Year Plan, which included capacity 
 targets for renewables to 2020. Driven largely by additions 
 of solar PV, China’s renewable power generation capacity 
 grew from 480 GW in 2015 to just under 700 GW in 2018. 


Regionally, the vast majority of the renewable generation 
 capacity in the 18 countries – 92% – is concentrated in just 
 three countries: China, which accounts for 71% of the capac-
 ity, India (12%) and Japan (9%).


Renewable energy resources can play a pivotal role in 
 achieving universal access to modern energy. Small-scale 
 solar, wind and hydropower technologies, as well as inter-
 nal combustion plants using biomass or biogas, can provide  
 a reliable source of electricity in remote locations. 


Across the Asia Pacific region, several countries report that 
 the majority of their populations are now fully electrified, 
 including in Central Asia (Georgia, Kazakhstan, Uzbeki-
 stan), most of Northeast Asia (China, Japan, the Republic 
 of Korea) as well as in Sri Lanka, Thailand and Viet Nam.  


However, other countries have a long way to go. In Mongolia, 
 Indonesia, the Philippines and the Pacific (Fiji and Tonga), 
 the remaining few percent of the population still needs to be 
 connected as last-mile customers. Power reliability continues 
 to be a challenge in many places. 


Although countries in Asia and the Pacific have made signif-
 icant progress in connecting their populations – the region is 
 home to three-quarters of the 570 million people worldwide 
 who gained electricity access between 2011 and 2017 – an 
 estimated 350 million people still lack access across devel-
 oping Asia. The remaining work towards electrification is 
 challenging, and is exacerbated by the fact that many of the 
 households without access are located in very remote areas 
 including mountains, islands or isolated hamlets and villages. 


Half of the population in Asia and the Pacific – just under 
 2 billion people – relies on traditional biomass, coal and 
 kerosene for cooking and heating. Reducing indoor air  
 pollution and improving the health of rural residents are 
 among the main objectives of clean cooking programmes in 
 many countries. With the exception of several countries that 
 have a strong institutional focus on access to clean cooking 
 and fuels, difficulties persist in bringing these technologies 
 – such as liquefied petroleum gas (LPG), biogas, electric-
 ity, advanced biomass cook stoves and solar cooking –  
 to consumers in the region. Underinvestment in the sector 
 will likely cause Asia and the Pacific to fall short of the target 
 for universal access to clean cooking by 2030 set out in the 
 United Nations’ Sustainable Development Goal 7.


Rural electrification plans introduced by national govern-
 ments are multi-dimensional and often include extension of 
 the existing grid as well as the promotion of decentralised 
 solutions, including mini-grids and stand-alone systems. 
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04 POLICY   LANDSCAPE


commercial customers. 


As the Asia Pacific region has experienced a boom in tele-
 communications infrastructure and the price of smartphones 
 has dropped, integrating mobile and wireless network infra-
 structure into decentralised business models has become 
 paramount in efforts to provide energy access. For example, 
 pay-as-you-go (PAYG) solar enables lower-income custom-
 ers to buy solar products through their mobile devices, either 
 on credit or instalment plans or by paying a small fee for 
 continuous use. Positive results are being seen from the 
 ongoing focus on eliminating market barriers for private 
 companies to increase access to modern energy services 
 and to build the commercial viability of initiatives. 


The variation in policy support for renewables in the region 
 reflects the diversity in countries’ income levels, gross domes-
 tic product (GDP) growth and economic development levels. 


For example, high-income countries in Northeast Asia, such 
 as Japan and the Republic of Korea, have adopted a range of 
 targets to increase the share of renewables in the electricity 
 generation mix and to improve energy efficiency. 


Considerable policy attention has been given to renewa-
 ble energy and energy efficiency in most countries of the 
 region, recognising the need for improved energy security, 
 environmental quality (particularly reducing air pollution), 
 industry competitiveness, and the provision of cost-effective 
 electrification solutions to populations that lack access to 
 electricity in remote regions or islands. In countries with 
 rapidly growing industries – such as China, India, the Phil-
 ippines and Thailand – policies are aimed at reducing the 
 carbon intensity of economic development. The need is 
 urgent: although per capita greenhouse gas emissions in 
 Asia and the Pacific remain below the global average, five 
 countries in the region – China, Japan, the Republic of Korea, 
 India and Indonesia – are among the world’s largest emit-
 ters, together accounting for nearly 40% of the global total. 


Renewable energy support policies and targets were pres-


tax credits and customs duty exemptions, as well as public 
 loans and grants. Energy production payments are the least 
 common supports and are present in only three countries. 


In some cases, countries have taken a regional approach to 
 renewable energy policy. ASEAN has set a renewable energy 
 target aimed at achieving an ambitious 23% renewables 
 share in the energy mix of member countries by 2025 and 
 reducing energy intensity 30% by 2025.


Most countries of the Asia Pacific region have given consid-
 erable attention to renewable power. Specific country 
 approaches include integrating renewable power into 
 the overall energy system (China) and into grid planning 
 (Japan, Myanmar); the ongoing liberalisation and unbun-
 dling of electricity markets (the Philippines); and inter-
 faces between renewables and energy efficiency (Japan). 


Despite the energy intensity of the heating and cooling 
 sectors, only a few countries in the region – such as India 
 and Thailand – have introduced targets and/or supportive 
 frameworks for the use of renewables in these sectors. 


Biofuel mandates are a popular policy instrument to incentiv-
 ise domestic production of biofuels and diversify the fuel mix. 


Several countries in the Asia Pacific region have introduced 
 targets for the share of biofuels in the transport sector, as 
 well as national and/or provincial biofuel blending mandates 
 for ethanol and biodiesel. These include China (E10), Indo-
 nesia (B20), the Philippines (E10, B2), the Republic of Korea 
 (B2-B3), Thailand (B7) and Viet Nam (E5). 


Northeast Asia leads in efforts to promote the domestic 
 manufacturing and export of electric vehicles (EVs), both to 
 neighbouring countries and farther afield. To reduce air pollu-
 tion from the transport sector, several countries in Southeast 
 Asia also have established policies and government initia-
 tives across the EV value chain – from promoting consumer 
 demand, to electrifying public infrastructure and passen-
 ger vehicles, to setting up safety guidelines for electric auto 
 rikshaws (tuk tuks) to support electric mobility and incentiv-
 ise the transition to an electric-power automotive industry. 


Fiscal incentives for the renewables sector are becoming 
 more common across the Asia Pacific region. In recent years, 
 FITs – the instrument traditionally used to support renew-
 able energy development in the region – have been either 
 discontinued (the Philippines), revised (Indonesia), kept too 
 low (Viet Nam) or replaced by auctions to reflect recent 
 declines in solar PV costs and to prevent over-subsidisa-
 tion in markets where renewables can compete with tradi-
 tional power sources. The region has seen a few successful 
 examples of reverse auctions for renewable energy projects, 
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05 INVESTMENT   FLOWS


Net metering is still a nascent support mechanism in the 
 region, with fewer countries running successful net meter-
 ing schemes than having in place FITs. India and Pakistan 
 both operate net metering schemes at the national and state 
 levels, and Indonesia recently launched a long-awaited net 
 metering programme. Viet Nam, meanwhile, decided to 
 cease its net metering scheme.


Several countries in the region are using carbon pricing or 
 carbon tax measures to regulate their carbon emissions, 
 including China, Japan and the Republic of Korea in North-
 east Asia, and Kazakhstan in Central Asia. A few countries 
 in Southeast Asia, such as Thailand and Viet Nam, also are 
 considering carbon pricing initiatives. 


Sub-national and municipal policies to promote sustainable 
 energy through localised innovations are being developed 
 in the region. For example, the regional Cities Development 
 Initiative for Asia aims to promote sustainable and equitable 
 urban development that would lead to improved environ-
 mental and living conditions for residents of medium-sized 
 cities in Asia and the Pacific. Some cities have ambitious 
 plans to “go green,” including Ulaanbataar in Mongolia, 
 Tokyo in Japan and East Kalimantan in Indonesia.


Overall, the policy landscape in Asia is dynamic and contin-
 ues to develop at a variety of jurisdictional levels, reflecting 
 growing support for renewable energy and energy efficiency 
 as well as diverse efforts to directly address carbon foot-
 prints in the region.


An estimated USD 288.9 billion was invested in renewa-
 ble energy worldwide in 2018. China, the global renewa-
 ble energy leader, saw renewables investment in 2017 of  
 USD 145.9 billion – its highest level ever – accounting for 45% 


of the global total. 


Renewable energy investment trends in the Asia Pacific 
 region are mixed, reflecting the changing economic circum-
 stances and fluctuating policy conditions in the countries 
 under review. At the macro level, Asia accounted for 52% 


of new investment in the renewables sector worldwide in 
 2018, with China, Japan and India among the top 10 desti-
 nations of renewable energy investment globally, and Viet 
 Nam and the Republic of Korea ranking among the top 20.  


Renewable energy investment is driven by a range of 
 circumstances, including a country’s economic strength, 
 the existing energy infrastructure, the policy and regula-
 tory environment, political support and the favourability of  
 investment conditions. 


China dominates the picture given its size. Renewables 
 investment in China dropped to USD 91.5 billion in 2018 
 (32% of the global total), due in large part to a significant 
 change in the country’s FIT policy mid-year, to the rapidly 
 declining capital costs of solar PV, as well as to timing 
 differences in investment decisions. Investment in solar 
 power in China fell by half, from USD 89 billion in 2017 to  
 USD 40.2 billion in 2018, whereas investment in wind power 
 declined 6% to USD 50.1 billion. 


Climate finance funds have continued to provide opportu-
 nities for financing renewable energy and energy efficiency 
 projects in the Asia Pacific region. The largest funds by over-
 all investment volume are the Clean Technology Fund, the 
 Green Climate Fund  and the Global Environment Facility 
 (GEF). The GEF administers by far the largest number of 
 projects, with 168 projects active as of February 2019, while 
 other funds aim for impact via larger infrastructure invest-
 ments. Just three countries – India, Indonesia and China – 
 received 53% of climate funds invested in the Asia Pacific 
 region for the period 2003-2017, indicating the relative size 
 and dominance of their economies and energy markets.


This report gives an updated view of where Asia and 
 the Pacific stands in renewable energy development.  


Greater penetration of renewable energy sources presents 
 an opportunity for the region to achieve a globally important 
 position in the renewables market and to be a leader in the 
 clean energy transition.
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01 REGIONAL OVERVIEW


ASIA AND THE PACIFIC RENEWABLE ENERGY STATUS REPORT



Home to a majority  of the world's  population, the  Asia Pacific region 



is fundamental  to the success of  the global energy 



transformation.
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INTRODUCTION TO THE REGION AND SCOPE  OF THIS REPORT



T
his inaugural Asia and the Pacific Renewable 
 Energy Status Report provides a comprehensive 
 overview of renewable energy and energy 
 efficiency developments in the world’s largest and 
 fastest growing region. Asia and the Pacific covers 
 a vast territory and contributes a majority of world 
 population and population growth. The region’s 
 economic transformation, and the accompanying 
 speed of transition towards cleaner energy sources, 
 is fundamental to the success of global efforts to 
 reduce greenhouse gas emissions. 

Introduction to the Region


The Asia Pacific region is diverse, being home to some of 
 the largest countries by both area and population as well as 
 to some of the smallest and most remote nations on Earth. 


At the same time, the region is a global engine of economic 
 growth, with rapidly increasing energy demand. Given this 
 breadth and the presence of more than 60 countries in the 
 region, this report takes a pragmatic approach to consider 
 only 18 representative countries across five key sub-regions, 
 as follows:


These 18 countries have 
 differing energy circum-
 stances and vary in their 
 potential for, and progress 
 on, renewable energy and 
 energy efficiency, including 
 developments in markets 
 and industry as well as 
 policy. The countries have 
 been selected to provide  


a significant proportion of the Asia Pacific picture, and 
 are drawn from where networks and data sources were  
 the strongest. 


Key parameters for the selected countries demonstrate the 
 relevance of their choice for the report. The 18 countries 
 account for nearly 90% of the population of Asia and the 
 Pacific, for 80% of the region’s population growth and for 
 70% of its land area (  see Table 1).1 In global terms, these 
 countries represent more than half of the world’s popula-
 tion and around one-third of its economic activity, includ-
 ing providing 31% of the total primary energy supply.2  
 Information on these countries provides insight into 
 wider regional trends, and, in some cases, neighbouring  
 countries face similar geographic, resource endowment and 
 cultural circumstances, particularly at the sub-regional level.  


The conclusions drawn in this report are thus valid for assess-
 ing the status and progress of renewable energy and energy 
 efficiency developments in Asia and the Pacific as a whole. 


Deserving special mention are the two Asian giants, China 
 and India, which together make up 36% of world popu-
 lation and 16% of world economic activity and exercise 
 a substantive influence over regional trends (  see Figure 1).3  
 However, a number of other countries covered by this report 
 also have large populations and economies. In addition to 
 China and India, 6 of the 18 countries have populations in 
 excess of 100 million people and together provide another 
 1 billion in population, representing a further 13% of the 
 world’s people; meanwhile, Japan, the Republic of Korea and 
 Indonesia are the world’s third, twelfth and sixteenth largest 
 economies, respectively.4
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China and India  together make  up  36%  of world 



popu lation  and 



16%  of world  economic activity.


Northeast Asia China, Japan, Mongolia,  
 the Republic of Korea


Central Asia Georgia, Kazakhstan, 
 Uzbekistan


South Asia Bangladesh, India, Pakistan, 
 Sri Lanka


Southeast Asia Indonesia, Myanmar,  
 the Philippines, Thailand,  
 Viet Nam


The Pacific Fiji, Tonga
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FIGURE 1. Overview of the Selected Asia Pacific Countries, 2017 TABLE 1. Summary Overview of the Selected Asia Pacific Countries



World Asia and the  Pacific



18 countries  covered by  this report



% of Asia  and the 



Pacific  covered by  this report



% of world  covered by  this report


Population in 2019 


(millions) 7,714.6 4,584.8 
4,018.9 88% 52%


Land area  


(million km2) 148.9 31.0 
22.1 71% 15%


Net increase 
 in population 
 (millions)


81.8 39.7 
31.7 80% 39%


GDP  


(constant 2010 USD 
 billions)


80,095.0 N/A 
23,163.7 29%


Note: N/A = data not available  Source: See endnote 1 for this chapter. 
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12,918.4
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The Pacific
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 0.10
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 Bangladesh 
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 1,265.0
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India 
 1,339
 450.4
 34%


7,059.3
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 Myanmar 


53.3
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6,160.7
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 105
 351.9
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(20)At the other end of the 
 population spectrum, the 
 Pacific countries are among 
 the smallest (by both area 
 and population) and most 
 remote nations on Earth 
 and face a very different set 
 of energy and development 
 challenges. Their immedi-
 ate energy sector priorities 


typically focus on improved access to services, including 
 clean and affordable energy, for small remote communities, 
 often in difficult geographic circumstances. Pacific Island 
 countries also seek to secure adequate indigenous energy 
 supplies at least cost to remove reliance on expensive fossil 
 fuel imports.5


While Asia and the Pacific as a whole is less urbanised than 
 the global average, the world’s megacities – urban areas 
 with populations exceeding 10 million people – are dispro-
 portionately concentrated in Asia.6 The countries covered 
 in this report are home to 27 of the 50 largest cities and to  
 13 of the 20 largest cities worldwide.7 A top priority for the 
 region is supporting functioning megacities that can improve 
 air quality while grappling with congestion and effective 
 mobility; can develop clean, effective and reliable electricity 
 distribution networks; and can efficiently improve access to 
 low-carbon heating and cooling.


The economies of these countries are extremely varied in 
 both size and complexity. China is the dominant economic


force, and Northeast Asia is by far the dominant sub-region, 
 with the three economies of China, Japan and the Republic 
 of Korea accounting for around 76% of the combined GDP of  
 the 18 countries.8 In terms of GDP per capita and overall 
 prosperity levels for Asia’s citizens, the picture is more mixed: 


Japan and the Republic of Korea are the most developed 
 nations of those studied, at a level comparable to or above 
 many Western nations, while those countries with lower per 
 capita incomes are classified as “lower-middle income” coun-
 tries, alongside less-developed nations worldwide.9
 Along with wide variations across Asia and the Pacific in the 
 level of development, there is variation in income distribution 
 and equality, with clear implications for access to energy and 
 energy consumption. Compared globally, most Asian coun-
 tries fall within a moderate band of income distribution; of the 
 18 selected countries, Kazakhstan has the greatest income 
 equality, whereas the Philippines has the least.10



REGIONAL ENERGY OVERVIEW AND TRENDS


In line with its overall demography, the Asia Pacific region 
 is a dominant player in energy markets, with substan-
 tial and rising energy demand (  see Table 2).11 The total 
 primary energy supply (TPES)i of the 18 selected countries 
 was 4,232,919 kilotonnes of oil equivalent (ktoe) in 2016  
 (  see Table 3), or approximately 31% of the energy supplied 
 globally.12 Asia as a whole accounted for around 49% of 
 world TPES that year, up from 30% in 1990.13 



The countries  covered in this  report are home  to  27 of the 50



largest cities  worldwide.



Asia accounted  for around  49%



of global total  primary energy  supply in 2016, up  from  30%  in 1990.


i  Primary energy is an imperfect metric for measuring the share of renewable energy in the energy sector, as it requires consideration of conversion losses for thermal 
 generation technologies (e.g., coal, nuclear, bioenergy) that overstate their contributions to final energy use. Adoption of non-thermal renewable energy sources can  
 help reduce primary energy intensity. See Glossary for more information.
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TABLE 2. Energy Overview of the Selected Asia Pacific Countries



Country Net energy imports  (% of energy use)



Energy use  per capita   (MJ/capita)



Electrification  rate   (% of  population)



Energy  subsidies as 



% of GDP


2014 2014 2017 2017



Northeast Asia


China 15% 2,237 100% 0.3%


Japan* 93% 3,429 100% N/A


Mongolia -168% 1,838 86% N/A


Republic of Korea* 81% 5,413 100% N/A



Central Asia


Georgia 69% 1,178 100% N/A


Kazakhstan -117% 4,435 100% 3.0%


Uzbekistan N/A N/A 100% 10.9%



South Asia


Bangladesh 17% 222 88% 0.6%


India 34% 637 93% 0.6%


Pakistan 24% 484 71% 0.7%


Sri Lanka 50% 516 98% 0.2%



Southeast Asia


Indonesia -103% 884 98% 1.7%


Myanmar -33% 372 70% N/A


Philippines N/A N/A 93% N/A


Thailand 42% 1,970 100% 0.2%


Viet Nam N/A N/A 100% 0.1%



The Pacific


Fiji N/A N/A 96% N/A


Tonga N/A N/A 98% N/A


*For Japan and the Republic of Korea, data on energy imports and energy use per capita are from 2015. 


Note: Energy subsidies refer to any measures by governments to keep prices for consumers below market levels or for producers above market levels, or to reduce costs for 
 consumers and producers. N/A = data not available. 


Source: See endnote 11 for this chapter.
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TABLE 3. Energy Mix in the Selected Asia Pacific Countries, 2016



Country Total TPES Non-renewable 



TPES Renewable 



TPES



Renewable  share of total 



TPES


thousand tonnes of oil equivalent  percent



Northeast Asia


China 2,959,101 2,687,521 271,580 9%


Japan* 425,616 397,533 28,082 7%


Mongolia 4,961 4,677 162 3%


Republic of Korea* 282,411 274,785 7,574 3%



Central Asia


Georgia 4,793 3,590 1,209 25%


Kazakhstan 81,643 80,613 1,137 1%


Uzbekistan 37,586 36,692 1,021 3%



South Asia


Bangladesh 39,555 30,057 9,498 24%


India 862,483 653,265 209,218 24%


Pakistan 95,701 58,685 36,975 39%


Sri Lanka 11,702 6,619 5,083 43%



Southeast Asia


Indonesia 230,151 152,633 77,518 34%


Myanmar 19,306 8,310 10,995 57%


Philippines 53,189 33,502 19,687 37%


Thailand 138,525 107,801 29,138 21%


Viet Nam 80,995 59,609 21,215 26%



The Pacific


Fiji N/A N/A N/A N/A


Tonga N/A N/A N/A N/A


Total  4,232,919 4,595,892 730,092 17%


Note: Viewing renewable energy generation as a percentage of total primary energy supply (TPES) tends to underrate the impact of renewables in a country’s energy mix; 


renewable energy supply as a percentage of total final energy consumption is a metric more reflective of the extent to which renewables are actually being used; however, 
 consistent and comparable data for total final energy consumption were not available. N/A = data not available.


Source: See endnote 12 for this chapter.
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(23)China dominates energy requirements in the region, account-
 ing for 70% of the TPES of the 18 selected countries.14  
 For perspective, India, with nearly the same population, has 
 less than a third of China’s TPES, and the large developed 
 economies of Japan and the Republic of Korea have TPES 
 shares of around 14% and 10%, respectively.15 Action in 
 China is critical to the clean energy transition both region-
 ally and globally. During the period from 1973 to 2015, 
 China alone accounted for 34% of the growth in the world’s  
 energy supply.16


Asia and the Pacific has seen a tremendous increase 
 in its energy demand, alongside rapid economic growth.  


Although some decoupling of economic growth and energy 
 demand has occurred, with resultant reductions in energy 
 intensity, in general the pace and scale of growth in energy 
 demand has outstripped the speed at which countries have 
 been able to transition quickly to decarbonised energy gener-
 ation.17 This has implications for the needed uptake of clean 
 energy solutions, as well as for energy security. Fossil fuel 
 subsidies still exist in most countries in the region, notably in 
 Indonesia and in Central Asia, while Asia remains the largest 
 region globally for planned, under construction or operating 
 coal-fired power plants.18 


Few of the 18 selected countries demonstrate a clear 
 self-sufficiency in energy, with the majority importing at least 
 some of their primary energy supply. Notable exceptions 
 include Indonesia, which is the world’s largest coal exporter; 


Kazakhstan, the world’s tenth biggest net oil exporter; and 
 Mongolia, the world’s ninth largest coal exporter.19 Japan, the 
 Republic of Korea, Georgia, Sri Lanka and the Pacific island 
 countries all rely on imported energy for more than half of 
 their energy demand requirements.20 (  See Market and 
 Industry chapter for more on specific countries.)


Even before the landmark Paris Agreement and its  
 Nationally Determined Contributions (NDCs) towards miti-
 gating greenhouse gas emissions were agreed, countries 
 in the Asia Pacific region showed a rising commitment to 
 developing both renewable energy and energy efficiency, 
 including through important innovations in tariffs, increased 
 use of independent power producers (IPPs) to meet growing 
 electricity demand, and new legislation to incentivise mini-
 grids and distributed energy generally. But improvement 
 has not been uniform: several countries have encountered  
 technical, financial and political barriers to the continued 
 expansion of renewables, and the development of non- 
 renewable energy sources such as coal continues as  
 countries struggle to meet rapidly rising electricity demand. 


The region has developed considerable renewable energy 
 capacity across a variety of technologies, including solar, 
 wind, hydropower, bioenergy and geothermal (  see 
 Market and Industry chapter). China and India, the world’s 
 most populous countries, have led and appear poised to 
 continue to lead the recent renewables push. India plans 
 to achieve 175 GW of renewable electricity generation  
 by 2022, and China has overarching goals for a 20% 


share of non-fossil fuels in its primary energy consump-
 tion by 2030, and a more than 50% share by 2050.21  
 Discussions about increasing the ambition of targets are 
 ongoing. (  See Policy Landscape chapter for more on coun-
 try targets and progress.) 


As a complement to efforts and commitments to increase 
 renewable energy, energy efficiency has become more 
 common practice, with overall energy intensityi in many 
 of the selected countries either flat or falling steadily  
 (  see Figure 2).22


 i  In macro-level analyses, energy intensity typically is used as a proxy for energy efficiency.
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FIGURE 2. Primary Energy Intensity in the Selected Asia Pacific Countries, 2013-2015


Changes in energy intensity across the region result from 
 many varied factors. In some cases, they reflect ongoing 
 structural shifts in the composition of economies, and in 
 others, fluctuating levels of economic growth among sectors 
 of different energy intensity. Adopting technologies that 
 improve final energy efficiency in the end-use sectors – such 
 as EVs and heat pumps – may both improve overall energy 
 intensity and aid in the effective integration of variable 
 renewable energy sources such as wind and solar.23


Many effective energy efficiency policies and programmes 
 have emerged both from governments in the region and from 
 private institutions that view energy efficiency as a cost- 
 effective means to combat rising business costs while  
 meeting environmental commitments. Regional programmes 
 for energy efficiency also have been highly effective in 
 some cases.
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REGIONAL RENEWABLE ENERGY  CHALLENGES


Financing 


The financing of renewable energy infrastructure in Asia has 
 faced difficulties in keeping pace with the rate of transition 
 that is needed to meet international and national targets for 
 both emissions reductions and energy sector decarbonisa-
 tion, set by governments through the United Nations Frame-
 work Convention on Climate Change (UNFCCC) process and 
 numerous national policy commitments. While the deploy-
 ment of renewables is relatively rapid in many countries and 
 a number of innovative financing schemes are in operation, 
 the volume of activity remains below that required by these 
 targets. Financing has been driven by the private sector, 
 including numerous large financial institutions, energy 
 companies and utilities that have been willing to underwrite 
 utility-scale renewable energy. 


Accelerating financing for small to medium-sized renewable 
 energy projects (between 0.5 MW and 30 MW), which 
 have proliferated in the region in recent years, has been 
 particularly challenging (  see Market and Industry chap-
 ter). The renewables market remains served by a small 
 number of specialised investors who have developed the 
 requisite investment knowledge and know-how but who 
 tend to focus on larger renewable energy projects, given 
 the transaction costs. Achieving greater deployment of  
 renewables will require “upskilling” the large tier of potential 
 small to medium project investors that exists. 


Investment decisions require considerable data, documen-
 tation and analysis that need to be supported to spur better 
 investment uptake and increase project confidence. A lack 
 of reliable, comparable datasets on resource availability, 
 capital and operating expenditures, and energy prices at 
 the local level prevents access to renewable and energy 
 efficiency financei. For emerging markets, sovereign risk 
 and the absence of local currency financing can present 
 issues as well.


Funding from public climate investments and from global 
 and regional support programmes has had a significant 
 and growing effect on the adoption of renewable energy 
 and energy efficiency technologies in the Asia Pacific region. 


Reinforcing this trend is a concerted phase-out of interna-
 tional donor support for oil and coal-based power generation. 


Countries are progressively making commitments to greater 
 decarbonisation of their energy sectors, and companies are 
 looking to reduce their exposure to climate-related risks.


Member countries of 
 ASEAN, for example, have 
 set a target for a 23% 


renewables share in the 
 region’s primary energy mix 
 by 2025.24 In India, mean-
 while, supportive policy 
 conditions have contributed 
 in large part to the 40 GW 
 increase in the country’s  


renewable power generation capacity since 2015, to reach 
 117.8 GW at the end of 2018.25 (  See Investment Flows 
 chapter for more on programmes and financing for renewa-
 ble energy and energy efficiency projects.)


System Reliability and the Changing Role of Utilities 
 Rapid changes have occurred in the cost competitiveness 
 and performance of renewable energy technologies that 
 can be deployed in smaller and decentralised applications. 


This is changing the shape of renewables investment, driving 
 a shift in private and public investor behaviour away from 
 large, centralised fossil fuel generation infrastructure and 
 towards smaller, distributed solar and wind assets (between 
 0.5 MW and 30 MW). This is redefining the role of utilities, the 
 value and role of their transmission and distribution assets, 
 and their need to engage with new grid conditions and  
 control systems. 


In China alone, a record 19 GW of small and medium-sized 
 renewable energy projects was installed in 2017, represent-
 ing an investment of USD 19 billion and nearly 35% of all 
 solar investments made in the country.26 The most common 
 types of projects associated with distributed generation are 
 commercial and industrial rooftop solar projects, community 
 solar projects and floating PV, as well as local energy stor-
 age, micro and mini-grids, small wind power, biomass and 
 small-scale hydropower (  see Market and Industry chapter). 


New digital technologies – in the form of advanced meter-
 ing, control and dispatch systems – are further enabling  
 this shift.27


Smart grid technology is especially important for island 
 nations in Southeast Asia and The Pacific, using decen-
 tralised electricity systems to improve the grid network’s  
 reliability and resilience to natural disasters (  see Sidebar 1).28  
 State utilities and energy departments are working to inte-
 grate smart grid technologies into energy planning. India and 
 the countries in Northeast Asia have recently invested in the 
 development of smart grids, with the main drivers being to 
 improve system efficiency and reliability (China and India) 
 as well as to reduce greenhouse gas emissions, improve  
 efficiency and increase the renewable energy share (Japan 
 and the Republic of Korea).



India has  increased its  renewable power 



generation  capacity by  



40 GW   



since  2015 .
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