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KEY MESSAGES
South and South East Asia are among the world’s most vulnerable regions with very large
and increasing populations exposed to very high and often extreme climate risks. Already at
1°C warming substantial damages and risks have been observed. Limiting global warming to 1.5°C
in line with the Paris Agreement’s long-term temperature goal reduces impacts and risks for these
regions which would otherwise threaten achievement of sustainable development goals.
South and South East Asia have vast renewable energy potential. Utilisation of solar and
wind could satisfy the needs of almost all of the countries in these regions many times over,
and the average costs of utilising these renewable power sources in 2016 was already often in the
range of the costs of fossil fuels even if the external costs of the latter are not included.
An energy system transformation towards full decarbonisation would have multiple
beneﬁts for sustainable development for South and South East Asia through increased energy
security and access to aﬀordable modern energy for all, avoided air pollution damages and
reduced or avoided water use, land contamination and environmental degradation.
To meet both sustainable development goals and the goals of the Paris Agreement, South
and South East Asia need to decarbonise their energy systems by 2050, mainly through a rapid
increase of renewable energy use, in particular in the power sector, and decarbonisation of end
use sectors through electriﬁcation or direct use of renewable energy, as well as large demand
reductions across all end-use sectors.
The power sector plays a critical and essential role for decarbonising the entire energy system. An
analysis of available global and regional scenarios shows that for the power sector, a benchmark
of at least 50% share of decarbonised electricity generation by 2030 and 100% by 2050 needs
to and can be achieved both in South Asia and South East Asia. A wide range of renewable
energy and storage technologies, with wind and solar the most important technologies to be
expanded at large scale, are available to meet the increase in demand to achieve full access to
electricity and economic growth in these dynamically developing regions.
In order to align their energy plans with the Paris Agreement and SDGs, and limit the risk of
stranded fossil-fuel assets, countries in South and South East Asia will need to urgently consider
how to reverse their current trend of expanding coal-ﬁred generation capacity and how to
implement policies to enable a fast decarbonisation of the electricity mix, phasing out coal for
power generation by 2040.
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Executive Summary
South Asia1 and South East Asia2 are among the world’s most vulnerable regions to climate change
and are already experiencing severe climate impacts related to current warming level of around 1°C
above pre-industrial levels. Limiting global warming to 1.5°C, in line with warming limit in the Paris
Agreement’s long-term temperature goal will significantly reduce future impacts and risks, which
would otherwise threaten the achievement of sustainable development goals in these regions.
How these rapidly growing economies choose to meet increasing energy demand whilst meeting
their sustainable development goals (SDGs) will have major implications for global efforts to tackle
climate change. Policy in these regions will need to take into account both vulnerability to climate
change impacts as well as the need to achieve emission reductions whilst overcoming poverty,
increasing access to safe and affordable energy, and meeting key sustainable development goals.
In their efforts to bring their large populations out of poverty, countries in South and South East Asia
have relied historically on large-scale fossil fuel-based industrial and power projects, and plan many
more, which unmitigated will result in globally significant increases in greenhouse gas emissions.
Yet both regions have vast renewable energy potential that is still largely untapped. Utilisation of
solar and wind could satisfy the needs of almost all of the countries in these regions many times
over, and the average costs of utilising these renewable power sources in 2016 was already often in
the same range as fossil fuels even if the external costs of these are not included.
Full decarbonisation of energy systems in countries across these regions would yield multiple
benefits for sustainable development, in particular through increased energy security and access to
affordable, clean and modern energy for all. In addition, the avoided air pollution damages and
environmental degradation (including water use and land contamination), through switching from
fossil fuel systems to renewable are substantial.
In order to be in line with the long-term temperature goal of the Paris Agreement, South and South
East Asia will need to decarbonise their energy systems by 2050. This is possible with a rapid increase
of renewable energy use, in particular in the power sector, and decarbonisation of end use sectors
such as industry or transport, through electrification or direct use of renewable energy, as well as
large demand reductions through increased efficiency and improved infrastructure across all end use
sectors.
The power sector plays a central role in decarbonising the energy system as a whole. An analysis of
available global and regional scenarios shows that both regions need to and can reach at least 50%
share of decarbonised electricity generation by 2030 and 100% by 2050, and phase out coal for
power generation by 2040. This can be achieved with a wide range of renewable energy and storage
technologies, with wind and solar being the most important technologies to be expanded at large
scale. Achievement of this is feasible even with the significant increase in demand required to
achieve full access to affordable electricity and economic growth in these dynamically developing
regions.
In order to align energy plans with the Paris Agreement and the SDGs, and to limit the risk of
stranded fossil-fuel assets, countries in South and South East Asia will need to reverse the current
trend of expanding coal-fired generation capacity and instead urgently implement policies to enable
a fast decarbonisation of the electricity mix.
This report shows what climate impacts can be avoided by limiting warming to 1.5°C in line with the
Paris Agreement, and what sustainable development benefits countries in both regions can leverage
as a result. It also shows what is required to fully decarbonise the energy system at the global and
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South Asia comprises the following countries Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, Sri Lanka,
Understood here to comprise the 10 ASEAN member countries plus East Timor, and PNG
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regional level, according to the latest findings of the Intergovernmental Panel on Climate change
(IPCC) Special Report on 1.5oC (IPCC SR1.5). Finally, it assesses current and planned energy supply
technologies across both regions, and outlines alternative technology and fuel options to address the
shift to non-fossil fuel-based energy systems in line with implementing the Paris Agreement and its
long-term temperature goal to limit warming to 1.5°C, as well as the Sustainable Development Goals.

Avoiding climate impacts and leveraging benefits for sustainable development
Limiting global warming to 1.5°C in line with the Paris Agreement long-term temperature goal is of
crucial importance for both regions as climate impacts are detrimental for achieving sustainable
development goals. It would reduce impacts for these regions by:
•

Supporting economic growth, with per capita gains of 10-20% GDP compared to a global
warming level of 2°C particularly for countries in the tropics, thus reducing economic damages;

•

Reducing drought and water stress, which is crucial for achieving sustainable development goals
of zero hunger, good health and well-being, and clean water and sanitation, and for using the
hydropower potential in the region;

•

Reducing the risks from flooding resulting from extreme precipitation;

•

Reducing the risk of extreme heat that can otherwise reach intolerable levels for human health
and labour productivity, causing heat-related morbidity and mortality particularly for densely
populated cities in South Asia;

•

Reducing sea-level rise, storm surges, and related flooding risks, which threatens large numbers
of people in South and South East Asia living in coastal regions;

•

Reducing impacts on biodiversity and ecosystems such as coral reefs, with direct implications
for large populations of South- and South East Asian countries depending on coastal livelihoods
and ecosystem services such as fisheries and tourism;

•

Reducing risks in relation to more intense tropical cyclones.

Global energy system transformation in line with the Paris Agreement 1.5°C
temperature limit: insights from the IPCC Special Report on 1.5°C
The IPCC SR1.5 provides the best available science for operationalising the long-term temperature
goal of the Paris Agreement (LTTG) and the most comprehensive and up-to-date assessment of
global mitigation pathways and their sustainable development implications. This report shows that a
rapid and profound decarbonisation of energy supply is a key and driving characteristic of Paris
Agreement consistent 1.5°C pathways, leading to a net-zero-emissions energy supply system by midcentury, and with the right policy settings large benefits for the SDGs. Energy system transformation
globally is characterised by:
•

Fully decarbonised primary energy supply by mid-century (including with CCS);

•

Large energy demand reductions across all end-use sectors by 2030;

•

Large reductions of fossil fuel use, in particular coal (minus 64% by 2030, minus 75% by 2050)
and oil (minus 11% by 2030, minus 60% by 2050);

•

Rapid increase in use of renewable energy;
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•

Bioenergy is used in many 1.5°C pathways, both with CCS (BECCS) and without, with
uncertainties regarding limits to sustainable use;

•

Full decarbonisation of electricity generation by 2050, mainly through increased use of
renewable energy reaching shares of over 50% by 2030 and over three-quarters by 2050
globally;

•

Coal use for electricity reduced dramatically by around 70% in 2030 and complete global phase
out by 2050. Due to high carbon intensity, no role for coal even with CCS by 2050;

•

Electrification of end-use sectors (transport, buildings, and some industry processes) and
decarbonisation of final energy other than electricity, for example through the use of biofuels,
hydrogen or other energy carriers (aviation, shipping, and some industry processes). While
electrification leads to an increased demand in electricity, reducing energy demand to meet
energy services, including through enhanced energy efficiency is an important element of all
mitigation pathways.

The political, economic, social and technical feasibility of solar energy, wind energy, and electricity
storage technologies has improved dramatically over the past few years, with costs dropping rapidly
over the last few decades, and with corresponding growth trajectories much faster than expected by
the energy community.
Nuclear energy and CCS in the electricity sector have not shown similar improvements, with costs of
nuclear power having increased over time in some developed countries, and costs of CCS not coming
down over the last decade, which - together with more limited co-benefits than renewable energy makes these technologies increasingly unlikely to be able to compete with renewable energy and
modern storage. The consequential relative change in costs between these technologies, which
advantages renewable and model storage, is not yet reflected in many energy-economy models.

Energy system transformation in South Asia and South East Asia in line with the
Paris Agreement 1.5°C temperature limit: key characteristics
The context in South Asia and South East Asia is one of continued high rates of economic
development and increasing demand for energy. To achieve this, Paris Agreement-compatible
pathways all show strong reductions in fossil-fuel consumption compared to reference scenarios:
•

The most striking characteristic of the 1.5oC pathway for both SA and SEA is the very high
increase in generation from renewable energy, which becomes the dominant source even within
the next decade in a number of countries – against the backdrop of an overall sharp increase in
electricity generation;

•

A large increase in electricity demand is due to the need to provide access to clean and
affordable energy for a growing population and the essential role of electrification to
decarbonise end-use sectors, in particular transport;

•

Available global and regional scenarios show that for the power sector, a benchmark of at least
50% share of decarbonised electricity generation by 2030 and 100% by 2050 needs to and can
be achieved both in South Asia and South East Asia;

•

Use of unabated coal (without CCS) is reduced dramatically by 2030 and essentially phased out
by 2040;
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•

There is a wide range of renewable energy and storage technologies available to achieve these
aims, with wind and solar being the most important technologies that can be deployed rapidly at
large scale.

Benefits of energy system transformation towards renewable energy for
sustainable development
Apart from contributing to the global effort to limit global warming to 1.5°C and avoiding major
climate change risks and damages to these two regions, the energy system transformation outlined
in this report would come along with the following benefits for sustainable development for South
and South East Asia:
•

Increase energy security and energy independence. With all countries in the regions not being
able to rely on their own fossil fuel resources for their increasing energy demand, renewable
energy resources provide security of supply and reduce the economic burden of imports;

•

Access to affordable modern energy for all, with renewable energy providing opportunities for
access to electricity both through conventional transmission grids or decentralised solutions such
as microgrids or off-grid solutions;

•

Access to modern technologies for cooking and lighting contributes to reducing health damages
from indoor air pollution, which disproportionately affects women and children;

•

Reducing outdoor air pollution, environmental degradation, and improving health, as air
pollution is a growing problem that seriously endangers health and leads to high costs, in
particular in many urban areas both in South Asia and South East Asia. A large part of ambient air
pollution is caused by fossil fuel power generation, in particular coal, with more than 1.9 million
premature deaths in South East Asia due to outdoor air pollution, and 1 million in India according
to the World Health Organisation;

•

Economic prospects and employment opportunities for a growing population, with construction
and maintenance of most renewable energy technologies being more labour intensive and
localised.

Implications of current planning for coal fired power generation
Several South and South East Asian economies are planning to expand their coal plant capacity
rapidly, despite the need to phase out coal-fired power by 2050 globally as shown by the IPCC or
even by 2040 as our analysis of a Paris Agreement consistent pathway shows for these two regions.
Together, countries in these regions account for half of the world’s planned coal power expansion.
India, Vietnam, and Indonesia alone account for over 30% of this planned expansion. An important
share of these plans comes from emerging economies whose energy systems have not heavily
depended on coal in the past. These include Bangladesh, Pakistan, Philippines, Thailand, Myanmar,
Cambodia, which together account for over 13% of the planned expansion of the global fleet.
Relative to the current fleet size, Bangladesh plans to increase its coal-based capacity threefold and
Philippines aims to nearly double the size of its coal-based capacity.
The present plans for major new coal deployment in the region would endanger the achievement of
the Paris Agreement as well as many SDGs in this region, undermining sustainable development
objectives across the region.
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In this report we have estimated the gap between current and planned coal power generation and
Paris Agreement consistent benchmarks for India and the ASEAN region. A key finding is emissions
from current and planned coal-fired capacity will exceed the Paris Agreement compatible regional
benchmarks by a large margin, unless curtailed in favour of renewable and/or low carbon
alternatives.

Figure 1: Coal power generation for India and ASEAN: Paris Agreement compatible benchmarks against projected
generation from current and planned coal fleet

In order to achieve the Paris Agreement’s long-term temperature goal, countries in South and South
East Asia will need to implement early retirement of coal-fired power plants and/or to dramatically
reduce their utilisation rate. Opening new plants will only widen the gap between committed
emissions and benchmarks consistent with the Paris Agreement.
Countries will need to consider their options to reverse the current trend of expanding coal-fired
generation capacity and instead consider how to implement policies to enable a rapid coal phaseout from the electricity mix, whilst expanding renewable energy and advanced storage systems. The
economic conditions for enabling such a switch have never been more favourable, with ongoing
rapid reductions in renewable technology costs, and with these costs projected to continue to
decrease, the economic conditions exist to substantially speed up the deployment of low carbon and
carbon neutral technologies for electricity production to phase out fossil fuel emissions from the
electricity mix by around mid-century at a lower cost than fossil fuel based systems.
Redirecting resources currently planned for coal fleet expansion to renewable energy deployment
can not only result in substantial emissions reductions compared to a BAU scenario, but also could
reduce substantially the capital at risk of stranding, while ensuring that the growing energy needs of
these regions is met, in a sustainable and affordable manner. This would not only result in
substantial CO2 emissions reductions, but also could reduce substantially the capital at risk of
stranding, and also avoid a number of severe negative impacts on air quality, health, water and landuse.

Decarbonising South & South East Asia

6

Technology and fuel options to replace fossil fuels in energy supply
Countries in South and South East Asia have a number of options at their disposal to replace fossil
fuels by renewable sources of energy and thereby achieve Paris Agreement contributions.
•

Solar and wind could satisfy the needs of almost all of the countries of South and South
Eastern Asia many times over. In addition hydropower, geothermal and bioenergy – much
more unequally distributed - can contribute to grid flexibility and complement wind and solar
technologies;

•

Renewable technologies have the advantage of being able to provide electricity rapidly and
cost-effectively in areas without a well-functioning electricity grid – a major issue in many
parts of the region;

•

The average costs of utilising these renewable power sources in 2016 were already often in
the range of the costs of fossil fuels even if the external costs of the latter were not included.
The most recent auctions have resulted in prices significantly below that range in particular
for solar and wind;

•

Declining costs of renewables and storage technologies such as batteries serve as a strong
leverage point for not only decarbonising the power sector, but also for concurrently
increasing the electrification of other sectors such as transportation, residential energy use
and industrial processes;

•

For thermal energy applications in industry, bioenergy is currently the most common
renewable energy application in South East Asia, but solar and geothermal have large
potentials as well, especially since industrial energy consumption is projected to grow
significantly in the next two decades;

•

Key technologies related to the use of hydrogen from renewable-energy based electricity are
maturing, which leads to an option of decarbonising of processes that are difficult to
decarbonise through direct electrification;

•

Regional cooperation can support a higher uptake of renewable energy in the South and
South-East Asian regions to use the diverse renewable energy potentials of different
countries in a more effective way, and existing cooperation frameworks can be used to
enhance and accelerate the utilization of this potential.
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This executive summary is from of the Decarbonising South and South East Asia
report and examines how to shift the energy supply in South Asia and South East
Asia to non-fossil fuel-based energy systems in line with the Paris Agreement longterm temperature goal and achievement of Sustainable Development Goals.
As part of the analysis, there are seven individual country proﬁles which look at the
countries of Bangladesh, India, Indonesia, Pakistan, the Philippines, Thailand and
Vietnam in more detail. You can ﬁnd links to all country proﬁles, the full report and
the website below.

Bangladesh
India
Indonesia
Pakistan
Philippines
Thailand
Vietnam

Webpage
Full report
Executive Summary

A digital copy of this report along with supporting appendices is available at:
www.climateanalytics.org/publications

This report has been prepared under the project “Pilot Asia-Paciﬁc Climate
Technology Network and Finance Centre”, an initiative of UN Environment and the
Asian Development Bank (ADB), funded by the Global Environment Facility (GEF).
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