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Foreword
Energy has played a key role in the Asia-Pacific region’s rapid economic
growth, creating development opportunities and improving the lives
of billions of people across communities. Yet, while the COVID-19
pandemic has posed multiple socio-economic development challenges,
transitioning to a sustainable energy future remains a critical aspect
of recovering better together. The pandemic has further highlighted
the central role that energy plays in the delivery of distance and online
education, digital health services and teleworking.
Building on ongoing work of the United Nations Economic and Social
Commission for Asia and the Pacific (ESCAP) to advance the Sustainable
Development Goal 7 (SDG 7), member States need to advance clear
targets for universal access, increase renewable energy and improve
energy efficiency, while Nationally Determined Contributions under the
Paris Agreement provides a basis for limiting greenhouse gas emissions.
With the current pace, the Asia-Pacific region will not be on track to meet
SDG 7 and the Paris Agreement goals.
The aim of this report is to assess the ambitions and progress of ESCAP
member States in the achievement of global, regional and national
sustainable energy objectives, and to discuss solutions to the key
challenges. The report assesses the potential for sustainable energy and
building back better from COVID-19 to be mutually reinforcing, providing
recommendations on how to develop greener, more inclusive energy
systems that offer greater resilience to future crises.
We have a historic opportunity to accelerate the deployment of
sustainable technologies by directing investment towards renewable
energy, energy efficiency and electric mobility. We need to further
strengthen policy coherence and engage the private sector in financing
the sustainable energy transformation. Drawing on the most up-to-date
data across the SDG 7 targets, the analysis in this report considers a range
of examples and key lessons from the varied experience across the region
to inform and improve future decision-making efforts.
ESCAP stands ready to work with stakeholders of the region and its
member States to achieve a vision of a transformed energy system that
ensures greater resilience and supports mitigation of climate change. It is
my hope that this report will provide a basis for enhanced energy policies
in pursuit of SDG 7 and the Paris Agreement goals as we recover better
together in Asia and the Pacific.

Armida Salsiah Alisjahbana
Under-Secretary-General of the United Nations
and Executive Secretary of ESCAP
Shaping a Sustainable Energy Future
in Asia and the Pacific
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Executive summary
Sustainable Development Goal 7 (SDG
7) targets universal access to energy,
increasing renewable energy’s share in the
global energy mix, and doubling the rate
of energy efficiency improvement. SDG 7
offers a framework for realizing not only
a sustainable energy future, but also
underpins the achievement of myriad
socioeconomic development objectives
in areas including poverty, education,
sustainable cities and communities,
and the fight against climate change. As
the world grapples with the continuing
challenges of the COVID-19 pandemic, the
role of energy in sustaining economies and
livelihoods, while enabling the delivery of
health services and vaccine rollouts, has
been highlighted.
Societal and economic disruptions due
to the pandemic have given rise to calls
for nations to “build back better,” with
greener, more resilient and inclusive
energy systems. While the full set of
policy responses has yet to be seen,
regional leaders have issued a wave of
commitments towards reduced carbon
emissions, to be achieved largely through
expanded renewable energy capacity and
energy efficiency. At the time of drafting
of this report, however, the plans and
financial measures to achieve these
objectives remain unclear, and many
stimulus measures announced to date
have favoured fossil fuels.
Large investments are needed for the
transition to sustainable energy, and
current investment levels are falling short.

Evidence demonstrates the co-benefits
of investing in energy access, renewables
and energy efficiency, including increased
jobs, gender equality, strengthened energy
system resilience and stronger economic
recovery, making sustainable energy a
prudent component of pandemic recovery
efforts. However, regional economies must
work to improve policy certainty and the
investment environment in order to attract
needed capital.
Progress towards achieving the SDG 7
targets is mixed, with the region falling
short of the pace needed to achieve the
2030 goal. The greatest strides have been
made in expanding access to electricity.
National grids have been extended and
off-grid renewable-energy systems are
bringing electricity into an increasing
number of households in hard-to-reach
areas. Universal access to electricity in
urban areas has almost been achieved,
with a 2018 urban electrification rate of
99.7 per cent for the Asia-Pacific region.
Rural areas lag behind at 92 per cent.
Plans and targets to provide electrical
connections are generally robust, although
energy access is a multi-faceted issue and
improvements are needed in the areas of
quantity and quality of energy services.
Rural areas are particularly under-served,
and the institutions that communities
have most relied upon in the times of the
pandemic – health clinics and schools –
have suffered from unreliable services
that hinder their ability to deliver critical
services.

x

Access to clean cooking fuels and
technologies remains the most overlooked
SDG 7 target in terms of progress, policy
and investment. Yet, a number of positive
national examples of clean cooking
initiatives have emerged within the AsiaPacific region, demonstrating the ability
to initiate strong policies to enable
rapid progress in bringing modern, clean
cooking options that can deliver social
and health benefits, especially for women
and children. Surveys have demonstrated
household willingness to pay for and
adopt modern appliances, but market
mismatches in terms of perceived value,
utility and affordability comprise some of
the barriers that must be overcome with
increased awareness as well as innovative,
reliable products and delivery models.
An increasing share of the final energy
mix is derived from renewable energy, as
the Asia-Pacific region has experienced
rapid growth in this sector. In 2017,
modern renewables accounted for 8.1 per
cent of total final energy consumption.
Hydropower has provided the bulk of
the region’s growing renewable energy
supply, but water shortages from changing
hydrological conditions have led to
recent reductions in power production,
while cross-border resource management
remains a challenge in some river basins.
Evolving technologies and falling prices
have supported the rise of variable
renewables in the power sector, with
a growing number of megaprojects for
solar and wind appearing, which are
undercutting the costs of an increasing
number of fossil fuel powerplants. Smallscale renewable energy systems are also
beginning to contribute significantly
to the energy supply in some areas, and

Shaping a Sustainable Energy Future
in Asia and the Pacific

are opening up opportunities to apply
emerging technologies, including virtual
powerplants and peer-to-peer energy
trading.
While progress in the deployment of
renewable energy has been rapid, the
Asia-Pacific’s share of renewables in the
energy mix remains low compared with
other global regions; regional economies
must address key barriers to the growth
of the sector, including inadequate
grid infrastructure and unstable policy
environments. Renewable energy pricing
varies across economies and fossil fuels
continue to be favoured in some contexts,
particularly those with domestic fossil
fuel resources. However, improved
technologies, growing economies of scale,
more competitive supply chains and
developer experience are expected to
drive continued reductions in renewable
energy prices.
Energy intensity has steadily declined
across the region, indicating ongoing
progress in energy efficiency. In the
re g i o n’s l a rge r e co n o m i e s , e n e rg y
efficiency enhancements are helping to
drive a regional improvement trend that
outpaces the global rate of progress.
Still, Asia-Pacific energy intensity – 5.2
MJ per 2011 PPP $ in 2017 – remains
higher than the global average of 5.0,
and the opportunity for the application
of energy efficiency measures is large.
While minimum energy performance
standards cover a growing share of
energy consumption, broader application
across sectors is needed alongside
incentives, support for energy service
companies, financing and harmonization
that can facilitate growth in clean energy
technology production and trade.

A GREENER, MORE RESILIENT
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Investing in energy efficiency is a costeffective option for lowering the demand
on energy systems and reducing the
need to produce more energy. Evidence
shows that energy efficiency investments
can increase power supply availability
at generation-equivalent costs that are
lower than new generation. Yet, more
investment dollars are directed toward
supply, including fossil fuel supply. The
elimination of fossil fuel subsidies and
wider adoption of carbon pricing can
incentivize emission reductions as well
as spur development, both in energy
efficiency and renewables.
Advancing clean energy requires stronger
policy and regulatory frameworks that
provide predictability through progressive
t a r g e t s , c o m p re h e n s i v e p l a n n i n g ,
regulations and incentives. Governments
have a leading role to play in the creation
of an attractive investment environment,
while approaches are needed that better
balance the elements of the “energy
trilemma” – energy security, energy equity
and environmental sustainability. At
the same time, emerging concerns and
external threats to energy systems must be
considered. The growth of the clean energy
sector is dependent upon the supply of
critical raw materials, and new geopolitical

dependencies can be expected to emerge.
Pandemics, cybersecurity and climate
change present challenges that require
awareness, planning and greater expertise
to combat the threats that they present,
particularly as energy systems diversify,
decentralise and digitize.
COVID-19 pandemic recovery efforts
offer the opportunity to accelerate the
energy transition with smart, jobs-driven
investments in clean energy. Prioritisation
of “shovel-ready” projects that build
on existing successful initiatives and
experience, and align with national plans,
can provide the foundation for successful
recoveries. In the long term, the strongest
approaches will be those that are
comprehensive and holistic, designed to
provide a range of social, economic, health
and environmental co-benefits.
Regional cooperation, from dialogue and
knowledge exchange to the development
of harmonized and interconnected energy
markets, can facilitate the acceleration of
the sustainable energy transition. ESCAP
offers an intergovernmental platform and
technical capacity to support member
countries in engaging in cooperative
efforts.

xii

INTRODUCTION

Asia and the Pacific – a diverse
region setting the global direction for
sustainable energy
The Asia-Pacific region stands at the centre
of the global energy stage, with its rapidly
growing energy demand, expanding economic
power, and rising leadership in sustainable
energy. The region consumes half of the world’s
energy and, with growing industrialization,
GDP growth outpaces other global regions. The
centre of renewable energy and energy efficient
technology manufacturing is here, as are the
world’s largest renewable energy installations.
Approximately twice as many people have gained
access to electricity in Asia and the Pacific since
2010 than the rest of the world combined.

10 smallest.1
By population,
the region has six of
the biggest countries,2 with
China and India being the top
two globally, each with a population
greater than all of Africa. Meanwhile,
numerous Pacific economies rank among the
world’s smallest. Geographically, 3 the Russian
Federation has the world’s largest land area,
with more than 16 million square kilometres,
while Nauru has the smallest, at just 20 square
kilometres. Between all of these extremes a wide
spectrum of national situations can be found.
In terms of energy, the economies of Asia and
the Pacific are faced with equally distinct and
broad-ranging circumstances. These are deeply
connected to economic, social and geographic
factors, but are also driven by national priorities,
policies and practices. On a per capita basis,
energy consumption rates in 2018 varied 18-fold
between the lowest and highest consuming
nations.

1

At the same time, the region is defined by its
diversity. It includes three of the world’s top
10 largest economies of 2019, and eight of the
2
3

Shaping a Sustainable Energy Future
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According to data from the World Development Indicators
Database, World Bank, updated 1 July 2020. For the top
10 economies, Asia-Pacific economies held the following
2019 rankings: China (2), Japan (3) and India (5). For the
smallest 10 economies with data, Asia-Pacific economies
held the following rankings: Tuvalu (203, the world’s
smallest), Nauru (202), Kiribati (201), Marshall Islands
(200), Palau (199), the Federated States of Micronesia
(198), Tonga (196) and American Samoa (194).
According to data for 2020 from the 2019 Revision of
World Population Prospects, United Nations Statistical
Division.
According to data from the World Development Indicators
Database, World Bank, updated 1 July 2020.
A GREENER, MORE RESILIENT
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The nations of Asia and the Pacific have
committed to the 2030 Agenda for Sustainable
Development. Adopted in 2015, the agenda
established 17 Sustainable Development Goals
(SDGs), including SDG 7 – Ensure access to
affordable, reliable, sustainable and modern
energy for all. The energy-related Goal 7 contains
three targets to be achieved by 2030 – 7.1 to
ensure universal access to affordable, reliable
and modern energy services, 7.2 to increase
substantially the share of renewable energy in
the global energy mix, and 7.3 to double the
global rate of improvement in energy efficiency.
The SDG targets are global but offer guidance
to Governments in setting their own objectives
and targets. Ultimately, the ambitions, actions
and achievements by individual economies will
determine the global level of success.

sector affects hunger (SDG 2), health and wellbeing (SDG 3) and climate (SDG 13). As energy
decision-makers work towards the achievement
of SDG 7, the integrated nature of the SDGs
requires holistic thinking and interdisciplinary
approaches.

Energy is the “golden thread” connecting
economic, social and environmental realms.
With a direct influence on the progress of a
number of non-energy SDGs focused on areas
such as health, gender equality, climate and
sustainable production, consumption and
cities, energy is one of the keys to facilitating
or restricting progress across the development
agenda. Policy choices concerning the selection
of energy resources, and the extraction,
conversion, distribution and consumption of
energy, can have both positive and negative
influences on the achievement of SDG 7 as well
as each of the other SDGs (McCollum et al.,
2018). For example, increasing the power supply
to support achievement of universal access to
energy (SDG 7) also enables progress for SDGs
related to: poverty (SDG 1) by providing a key
input to business and livelihood activities;
education (SDG 4) through providing light
needed for studying, or power for computers and
other educational equipment; and sustainable
cities and communities (SDG 11) where lowemission power supplies can improve air quality.
Depending on the resources chosen, energy can
have constraining or counteracting impacts on
other goals. For example, land-use changes,
water stress or pollution arising from the energy

Sustainable energy and the battle against
climate change

The global commitment to sustainable energy
is strengthened by collaboration at the regional
and subregional levels, including under the
Asia-Pacific Energy Forum, through which the
members and associate members of the United
Nations Economic and Social Commission for
Asia and the Pacific (ESCAP) have committed to
accelerating progress towards achieving targets
under the three priority areas of SDG 7 – energy
access, renewable energy and energy efficiency.4

Energy is a central component of the Paris
Agreement’s aim to keep global temperature
rise below two degrees Celsius above preindustrial levels, and to pursue efforts to
limit the temperature increase even further to
1.5 degrees Celsius. 5 The climate agenda is
advanced through the delivery of Nationally
Determined Contributions (NDCs) under which
signatory nations put forward their best efforts
to reduce greenhouse gas emissions, periodically
enhancing them through a process of revision
to ensure that ambition is increased over time
as financial and technical solutions become
available.
Concentrations of carbon dioxide in the
atmosphere currently show no signs of peaking
4

5

See the 2018 Ministerial Declaration of the Second Asian
and Pacific Energy Forum, available at: https://www.
unescap.org/sites/default/files/ESCAP_74_28_Add1_
Ministerial%20Declaration.pdf.
Paris Agreement to the United Nations Framework
Convention on Climate Change, Dec. 12, 2015, T.I.A.S. No.
16-1104.

xiv

and continue to rise to new record levels.
Due to a fall in energy demand, the pandemic
has resulted in a decrease in emissions,
but will not reduce carbon concentrations
(World Meteorological Organization, 2020).
Transformational actions are needed to reduce
the consequences of a warming atmosphere,
while the transition to low-carbon energy
sources and technologies is critical to efforts to
deliver climate change mitigation. Actions and
investments are needed that build on experience
in evolving energy systems and lower technology
costs to deliver cumulative returns not only
for the energy sector, but for economies, the
environment and the health of societies.

SDG 7: Ensure access to affordable, reliable,
sustainable and modern energy for all
THE TARGETS

The COVID-19 pandemic’s effect on the
region and sustainable energy efforts
Nations have experienced profound impacts
from the coronavirus, which has led to the
restricted flow of people and goods, slowed or
even halted business activities, and required
most people to stay at home for extended
periods. The pandemic, which defined the
year 2020, exposed vulnerabilities to external
shocks across sectors, and resulted in economic
impacts being felt by Governments, businesses
and households. “New normals” are being
established as officials and policymakers set
guidelines to keep populations safe while also
looking to restore economic activity and a
semblance of pre-pandemic ways of life. The
reality is that “normal” has become an evolving
set of expectations and situations, requiring
flexibility and adaptability at all levels.
In late 2020, more than half of the region’s
972 million students were located in countries
where schools were closed, while the majority
of remaining students were in countries where

Shaping a Sustainable Energy Future
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•

Target 7.1. By 2030, ensure universal
access to affordable, reliable and
modern energy services

•

Target 7.2. By 2030, increase
substantially the share of renewable
energy in the global energy mix

•

Target 7.3. By 2030, double the global
rate of improvement in energy efficiency

•

Target 7.a. By 2030, enhance
international cooperation to facilitate
access to clean energy research and
technology, including renewable
energy, energy efficiency and advanced
and cleaner fossil-fuel technology,
and promote investment in energy
infrastructure and clean energy
technology

•

Target 7.b. By 2030, expand
infrastructure and upgrade technology
for supplying modern and sustainable
energy services for all in developing
countries, in particular least developed
countries, small island developing
States, and land-locked developing
countries, in accordance with their
respective programmes of support

schools were open with limitations. 6 In terms
of per capita deaths, the Asia-Pacific region has
managed to contain the health impact of the
6

Based on author’s compilation of data from the World
Bank’s Education and COVID database, available at https://
www.worldbank.org/en/data/interactive/2020/03/24/
world-bank-education-and-covid-19, last updated 29
November 2020.
A GREENER, MORE RESILIENT
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virus far better than the rest of the world. By the
end of 2020, economies were already showing
strong signs of recovery, a testament to the
ability of regional Governments to contain the
virus and its subsequent impacts.
For those nations that acted quickly to contain
the spread of the virus, infection rates have
slowed to the point where travel restrictions
have been relaxed and business activities have
largely resumed, although second and third
wave infections continue to be a threat that
requires ongoing diligence and re-thinking of
many aspects of service delivery, including in
the energy sector. Recovery is expected to be
slow, as many businesses have failed altogether
or have had to re-structure their business
models; workers have been furloughed; and
microenterprises have lost their markets. In
addition, lingering concerns around travel and
in-person activities will continue to constrict
economies.
COVID-19 has created economic and social
shocks that have extended to all parts of society,
and not least have affected the energy sector.
Regional policymakers and sector stakeholders
must evaluate the impacts of the pandemic
on the energy landscape and its implications
for the transition to sustainable energy.
Infrastructure projects that were postponed are
looking to restart, although these may be facing
diminished financial prospects. With the onset
of the coronavirus and the restrictions placed
on populations, energy demand dramatically
dropped in many contexts, constricting cashflows
to energy providers. Factories, businesses and
offices closed their doors while workers faced
economic uncertainty. With people staying at
home, streets emptied and fuel consumption
fell. Oil and gas demand dropped as did prices,
and the financial strength of energy providers
was weakened. One positive note at the height of
lockdowns was that many cities across the AsiaPacific region experienced temporarily clearer
skies after years of increasing air pollution.

SDG 7: Ensure access to affordable, reliable,
sustainable and modern energy for all
THE INDICATORS
•

Indicator 7.1.1: Proportion of population
with access to electricity

•

Indicator 7.1.2: Proportion of population
with primary reliance on clean fuels and
technology.

•

Indicator 7.2.1:. Renewable energy share
in the total final energy consumption

•

Indicator 7.3.1: Energy intensity
measured in terms of primary energy
and GDP.

•

Indicator 7.a.1: International financial
flows to developing countries in
support of clean energy research and
development and renewable energy
production, including in hybrid systems.

•

Indicator 7.b.1: Investments in energy
efficiency as a percentage of GDP, and
the amount of foreign direct investment
in financial transfer for infrastructure
and technology to sustainable
development services.

Opportunities for accelerating sustainable
energy from this crisis are emerging in several
areas. For example, changing patterns of work
and mobility driven by the pandemic may
be locked in over the longer term along with
their associated shifted patterns of energy
use. National recovery packages that direct
stimulus towards “green” investments, such as
renewable energy, energy efficiency and electric
mobility, can accelerate the deployment of these
technologies. However, countries need to put in
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place policy frameworks to create the required
fiscal space while unlocking the potential of
technology, innovation and human capacity.
Greater efforts are needed to deliver SDG 7,
and further ambition is required to achieve
the aims of the Paris Agreement, especially
now that the COVID-19 pandemic has revealed
vulnerabilities at all levels. While the experience
of many countries to the pandemic has been
held in common, the diversity of nations and
their ability to counter its effects has meant
that the situation remains varied at subregional
and national levels. The effects and responses
to the pandemic are emerging, with nations
forced to look more closely at the resilience
and vulnerabilities of national energy systems
and global supply chains. Many economies are
focusing on turning to domestic conventional
and renewable energy resources, seeking to
reduce import reliance, while also looking to
renewables and energy efficiency as part of
broader economic recovery. Promisingly, AsiaPacific countries are demonstrating global
leadership and stepping up to the challenge with
new and increasingly ambitious recovery plans
and pledges in the direction of decarbonization
– to be realized in large part through a shift to
clean energy supplies and more efficient energy
use. Subregional examples of how COVID-19 has
influenced the sustainable energy sector are
detailed below.
East and North-East Asia. China was the first
nation globally to be confronted with the
coronavirus outbreak. Labour constraints had a
serious impact on the industrial and agricultural
sectors in particular. As the foundation of many
global supply chains, the associated factory
shutdowns had ripple effects across the world.
While the nation saw its economy shrink for the
first time in decades before recovering, China
was the only major economy to grow in 2020. As
a measure to stimulate local economies during
the crisis, permitting of coal-fired powerplants
has been accelerated in 2020. In the same year,
China has raised solar and wind energy targets
and announced a long-term plan to achieve
Shaping a Sustainable Energy Future
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carbon neutrality by 2060, which will in large part
be achieved through new renewable energy and
energy efficiency measures. Due to economic
uncertainty, for the first time in several years
China has declined to set an energy intensity
target.
B o rd e r c lo s u re s h ave d i s r u p te d e n e rg y
resource production and exports in Mongolia.
Japan plunged into recession and focused
its massive relief packages on sustaining
businesses, but also included infrastructure
investment subsidies for clean energy projects.
The Government is dedicating an additional
budget to support the adoption of solar
power generation equipment. The Republic
of Korea’s recovery approach is contained
within a sweeping Green New Deal as part of a
smart economic recovery focused on advanced
sustainable energy technologies to create jobs.
The plan covers low-carbon approaches across
cities, buildings, and the industry and energy
sectors. Expanding on this was the President
of Japan’s country’s pledge to become carbon
neutral by 2050.
North and Central Asia. The Russian Federation
has been hard-hit by the pandemic, from both
a health perspective and a decline in energy
export revenues as oil and gas demand fell.
The nation is looking to stabilize internal
fuel markets by limiting fuel imports while
stimulating domestic demand for gas by
subsidizing the conversion of the transport
sector. The spread of the virus had a serious
impact on workers at energy production
sites in the Russian Federation as well as in
neighbouring Kazakhstan, where oil and gas
companies reportedly allocated more than $21.3
million to fight COVID-19. Trade-dependent
Central Asian economies that rely on a narrow
range of export products, particularly fossil
fuels, and have a low number of trade partners
face the greatest economic risks from external
demand dynamics that are being shaped by the
pandemic. With trade falling, shrinking public
funds also limit the recovery measures available
to regional Governments.
A GREENER, MORE RESILIENT
AND INCLUSIVE ENERGY SYSTEM

 / xvii

South and South-West Asia. In India, energy
demand fell, resulting in reduced output
from the coal- fired power generation sector.
Declining cash flows hit state-owned utilities
that were already reliant on government
support and subsidies to manage day-to-day
operations, underscoring the need to upgrade
technological and operational systems. A set of
loans to electricity distribution companies was
the largest financial stimulus measure taken by
the Government, aimed at paying off debts to
power generators. While fuel supply priorities
have shifted to domestic resources to reduce
import reliance, particularly coal, the largest
utility announced that it would stop acquiring
land for green-field, coal-based power projects
as the industry turns towards development of
renewable energy. Meanwhile, the Government
is supporting the establishment of renewable
energy equipment manufacturing and
promoting renewable energy through interstate
transmission charge waivers and lending priority.
Through the pandemic, the Government has
remained committed to maintaining basic
services and supporting the most vulnerable
poor households by offering electricity and
LPG energy cost relief. Energy-efficient railway
transport emerged as a major national initiative,
while electric vehicles will be incentivized in the
nation’s capital.
A power demand decrease in Pakistan and a
demand shift from the profitable industrial
sector to the less profitable residential sector
has had a negative impact on utility cash flows,
creating financial shortages that are likely to
have an impact on the quality and expansion of
services in a country that experiences high losses
and has struggled to increase its electrification
rate. To stimulate consumption, the Government
has introduced discounted pricing measures for
industrial consumers.
Landlocked Nepal is one of the region’s most
vulnerable economies to the pandemic .
Lockdowns have had a major impact on
businesses and households locally, while
lockdowns abroad – where many Nepalis find

work – have resulted in a large slump in the
critical remittance economy. Many health -care
facilities damaged in the 2015 earthquake have
yet to be reconstructed, elevating vulnerability.
Power supplies, which had long faced shortages,
have increased in recent years, bringing more
reliable service. However, operations have
been impacted by falling demand during
the pandemic, which has created financial
challenges for utilities. Powerplant operations
have struggled with some plants shut down
due to shortages of spare parts from supply
chain disruptions and an inability to perform
maintenance and dispatch technicians due
to domestic lockdowns. In Afghanistan and Sri
Lanka, power reliability for health facilities has
come to the forefront during the pandemic, with
new initiatives aimed at the use of renewable
energy to fill the gaps. Increased power reliability
through the introduction of solar systems at
health facilities has increased the capacity to
provide health services as well as store vaccines
and operate critical equipment.
South-East Asia. The coronavirus has had
an impact on South-East Asian economies,
pa r t i cu la r ly i n t h e t rave l a n d to u r i s m ,
manufacturing and service sectors, leading to
high unemployment rates for some countries.
Early in the pandemic, Governments provided
fiscal relief to businesses and households
through discounted energy prices as well as tax
reductions. Energy companies have faced major
challenges, such as in Indonesia where bailouts
have been provided to the nation’s electricity, oil
and gas state-owned enterprises. Supply chain
and manpower disruptions have had an impact
on many energy projects, including thermal
powerplants in Cambodia and Myanmar and an
LNG project in Indonesia.
A S E A N m e m b e rs h ave p le d ge d to w o r k
together to battle the coronavirus and improve
responsiveness to future risks. Viet Nam
announced new incentives for the development
of solar energy, while Indonesia is set to
subsidize household rooftop solar installations
as part of its COVID-19 recovery. The Philippines,
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which has seen solid growth in the renewable
energy sector, has announced a moratorium on
new coal power projects.
The Pacific. Australia’s early-stage relief
measures included electricity tariff reductions
and waivers for households and businesses.
Recovery efforts have focused on renewable
energy value chain development, large-scale
investments and fast-tracking of renewable
energy, hydrogen and transmission projects.
Electric vehicles and battery storage have
also been boosted. In addition, the nation
has opened additional land for coal and gas
exploration, lifting a moratorium on onshore gas
exploration in one state.
New Zealand, which has been lauded for its
effective handling of the pandemic, declared
a climate emergency and set a 2025 carbon
neutrality target for government operations,
strengthening its 2019 bill to achieve economywide carbon neutrality by 2050.
Pacific island States possess limited resources
and small domestic markets, which create
high levels of fuel import reliance, and greater
costs for basic infrastructure and services. Prepandemic, these economies were already among
the most vulnerable of the region due to their
high exposure to natural disasters. Therefore,
the island nations of the Pacific region have
experienced disproportionate impacts on their
economies and development prospects.
In 2018, approximately 60 per cent of Palau’s
GDP and approximately 40 per cent of the
GDP of Samoa and Vanuatu was derived from
tourism. For the Cook Islands, Fiji, Niue, Palau
and Vanuatu, the tourism industry provided
nearly 30 per cent of employment (ESCAP, 2020a).
With tourism collapsing due to the ongoing
COVID-19 pandemic, Pacific island nations have
experienced a large drop in economic output and
loss of livelihoods, requiring increased support
from international development agencies.
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A new sustainable energy era
Before COVID-19, the Asia-Pacific region was
already facing severe challenges in the delivery
of the SDG 7 targets and the Paris Agreement.
In 2018, 200 million people lacked access to
electricity, while nearly 1.8 billion people relied
on polluting and unhealthy cooking fuels and
technologies. At the same time, the growth
of renewable energy was insufficient, and
improvements in energy intensity continued to
fall short of what is needed to realise the 2030
global targets. Greenhouse gas abatement
pledges submitted through each country’s
original NDCs were far from adequate to
deliver the Paris Agreement’s central aim of
“strengthening the global response to the
threat of climate change by keeping a global
temperature rise this century well below 2
degrees Celsius above pre-industrial levels”.7 In
Paris, Governments agreed to submit long-term
strategies by 2020. By the end of 2020, just 12
countries worldwide had done so, and only four
of them were in the Asia-Pacific region.
Energy access is improving, although the
pandemic has created new fiscal and logistical
challenges that threaten to slow the progress in
expanding power grids, improving the quality
and reliability of service delivery and creating
new clean cooking markets. Renewables are
gaining, but growth markets continue to rely
on fossil fuels, particularly in economies
with domestic resources. As renewable energy
investments have grown, Governments have
begun moving to reduce subsidies, with the
potential to slow renewable energy investments.
With the pandemic, power market disruptions
have heightened perceived risks and exacerbated
investor uncertainty.
At the same time, nations face declining fiscal
space as relief and recovery measures demand
7

Paris Agreement to the United Nations Framework
Convention on Climate Change, 12 December 2015, T.I.A.S.
No. 16-1104.
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u n b u d ge te d f u n d s to co m ba t e co n o m i c
decline, from households to national levels,
thus constricting public funds availability for
supporting a sustainable energy transition. Low
energy prices could provide an opportunity
to redirect fossil fuel subsidies, although they
may also threaten the attractiveness of energy
efficiency investments.
Meeting the new challenges presented by the
COVID-19 pandemic requires policymakers and
sector actors to act innovatively in a period of
uncertainty. A new set of requirements has
emerged with the need to address the many
vulnerabilities that the pandemic has exposed
in the energy sector and the socioeconomic
systems that are built upon it, including
markets, health care and education. Beyond the
pandemic, the short- to long-term objectives
under SDG 7 and the Paris Agreement remain.
After a year of unforeseen disruption with a
health and economic shock that has threatened
every part of society, many Asia-Pacific nations
are putting forward plans for recovery. They are
looking to secure their energy supplies, while
also looking towards the many co-benefits
that greener, more resilient and inclusive
energy systems can offer. It will be important
that, as nations work to heal their economies
and societies, protectionism is avoided and
the benefits of regional cooperation are not
forgotten.
Regional and subregional intergovernmental
institutional platforms have a key role to play,
both in recovery efforts and in the energy
transition by supporting the alignment of
objectives and targets, encouraging policy
harmonization and facilitating knowledge
sharing in order to accelerate progress towards a
more secure and sustainable energy future.

Purpose and structure of this report
This report takes stock of the current ambitions
and progress of ESCAP member States in
relation to the achievement of global, regional
and national sustainable energy objectives,
and points to areas where policy measures can
help to overcome principal challenges. The
report investigates the short- and medium-term
implications of the COVID-19 pandemic for the
ongoing energy transition, and assesses how the
two agendas of sustainable energy and building
back better from COVID-19 can be mutually
supportive. Drawing on the most up-to-date data
across the SDG 7 targets, the analysis considers
a range of examples and shares key lessons
from the varied experiences across the region,
with the potential to inform and improve future
decision-making efforts.
The report provides examples of solutions to
develop greener, more inclusive energy systems
that offer greater resilience to future crises. Its
recommendations will provide direction for
ESCAP member States to develop energy policies
in pursuit of SDG 7 achievement, which also
offers co-benefits to a range of development
objectives. The recommendations also explore
the linkages between COVID-19 recovery efforts,
SDG 7 and climate change in a manner that
points to how systems can be designed for
increased resilience. The following chapters
consider the related aspects in detail:
Chapter 1 provides an
overview of the situation and
trends of sustainable energy
Chapter 1
d e v e l o p m e n t a c ro s s A s i a
and the Pacific, exploring the
diversity of energy resources,
energy consumption trends and the current
status of SDG 7 progress. A high-level summary
of existing policies considers the direction of
member States in relation to achieving the SDG
7 goals and highlights areas and sectors that will
require additional attention.
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Chapter 2 considers the role of
universal access to electricity
and clean cooking solutions in
Chapter 2
supporting inclusive
development, the importance of
which has been underscored by
the COVID-19 pandemic. This chapter utilizes the
SDG indicators for access to electricity and clean
cooking in order to evaluate progress at the
subregional and national levels, and impacts on
energy access and example measures taken by
Governments are explained. Policy gaps are
presented together with some of the service
delivery models and financing mechanisms that
have proved successful.
Chapter 3 highlights the
role of increased renewable
energy and energy efficiency
Chapter 3
in supporting low-carbon and
climate-resilient development
pathways. Progress towards
increasing the share of renewables and lowering
energy intensity is discussed, together with the
technology and price factors that are making a
diverse set of options increasingly competitive
within the region, and how investing in greener
energy systems can support building back better
in a post-COVID-19 world.
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Chapter 4 considers the
dramatic changes in energy
technologies, policies and
Chapter 4
b u s i n e ss m o d e l s t h a t a re
shaping the energy transition,
and which are prompting the
reconsideration of existing energy security
paradigms. Energy system resilience has
attracted more focus since the onset of the
COVID-19 crisis, which has created a new series of
challenges for the region; this section draws
attention to new considerations of traditional
energy
security
concepts.
The chapter also examines how building energy
system sustainability – alongside the resilience
of other systems such as health care and
infrastructure – supports societies and
economies, and is an important element of
navigating the current crisis and insulating the
region from future shocks. Key opportunities for
regional cooperation to build greater energy
resilience are pinpointed.
Ch a p te r 5 d raw s to ge t h e r
the key findings and
recommendations for
Chapter 5
ESCAP member States. The
re co m m e n d a t i o n s i d e n t i f y
avenues through which the
response to the COVID-19 pandemic as well as
progressing towards SDG 7 can be undertaken
in tandem, and how to ensure greater resilience
of the energy system against pandemics and
other crises. The recommendations are mapped
against three high-level objectives of the
creation of an Asia-Pacific energy system that
is (a) greener, (b) more inclusive and (c) more
resilient.
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CHAPTER 1

SUSTAINABLE ENERGY
DEVELOPMENT:
SITUATION AND TRENDS

Energy supply and use in Asia and the
Pacific
The Asia-Pacific energy story is a remarkable one.
Since 2000, the region’s energy supply has nearly
doubled, while per capita energy consumption
has increased by half. The growing energy supply
has fuelled even faster economic growth, with
regional GDP rising one and half times as nations
grew in population and industrialized. Twentynine per cent less energy was needed in 2018 to
produce each unit of GDP compared to 2000.
Mounting energy consumption in the region has
enabled the modernization of lifestyles, given
rise to new industries, improved education and
health care, and helped create one of the most
dynamic regions in the world. For many nations,
the economic and social changes during the past
two decades have been dramatic, with energy
being a critical enabler of these shifts.
However, the expanded use of energy has not
been entirely positive in its impacts. Fossil fuels
hold the largest share of the primary energy mix
at the regional and subregional levels (figure 1).
The growth of industries and transport sectors

(figure 2) have been the major drivers behind
the rise in coal and petroleum use, which have
helped push air pollution and per capita carbon
emissions to record levels (figure 3). In addition,
large discrepancies exist in energy use between
countries of varying income levels, with people
in Asia-Pacific high-income countries using six
times the amount of energy than people in lowincome countries (figure 4).
The Asia-Pacific region is also home to some of
the populations and economies that are most
vulnerable to the effects of climate change. At
the same time, the region has stood at the centre
of recent global advances in renewable energy,
installing large capacities of hydro, biomass,
solar and wind power as well as leading global
manufacturing of renewable energy components
and advancing clean energy technology through
new innovations.
Progress in sustainable energy has been
significant and rapid, but all signs point to
the need for a many-fold acceleration of the
transition to greener, more equitable and
resilient energy systems. To strike a path
forwards, a deeper look is necessary into
the policies that are driving advancements,
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Fossil fuels, particularly coal, have fuelled regional growth
Figure 1.

Total energy supply by resource in Asia and the Pacific, 2000-2018
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along with the data that demonstrates the
effectiveness of past and present policy
approaches. The following is an overview of
the current direction of policy in the region as
it copes with the setbacks of the coronavirus
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pandemic and confronts the growing costs of
climate change. Progress against the SDG 7
targets is reviewed as a guiding framework that
supports the achievement of not only energy
targets, but also myriad development objectives.
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Industry and transport sectors have driven growing regional energy demand
Figure 2.

Final energy consumption by sector in Asia and the Pacific, 2000-2018

5,000
4,500
4,000
3,500

mtoe

3,000
2,500
2,000
1,500
1,000
0

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

2018 Final energy consumption by sector (mtoe)

2,277

545

East and North-East Asia

North and Central Asia

Industry

Commercial and public services

91

Pacific
Residential

Transport

970

407

South and South-West Asia

South-East Asia

Agriculture, forestry, fishing

Non-specified

Source: ESCAP based on IEA.

Growing momentum for a sustainable
energy transition
The policy trajectory of the energy sector has
shifted dramatically in recent years. From global
efforts and national commitments to the Paris

Agreement and Sustainable Development Goals
to municipal-level emissions targets, support
for a longer-term transition to cleaner, more
equitable and lower-carbon energy is on the rise;
it is now also being amplified in the shorter term
within many COVID-19 pandemic recovery efforts.

4

Per capita energy emissions are rising
Figure 3.

Per capita CO2 emissions from fuel combustion in Asia and the Pacific, 2000-2018
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Per capita energy consumption in high-income economies is six-fold of that in low-income economies
Figure 4.

Per capita final consumption in Asia and the Pacific by income group, 2018
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Large energy investments are needed for the transition to sustainable energy
Figure 5.

Asia-Pacific needed annual investments under IRENA’s Transforming Energy Scenario
through to 2050
Others*
50

Power grids and flexibility
183

Electrification of heat and transport
207

Renewables
419

USD 1,314
billion
per year

Energy efficiency
455
Source: IRENA Global Renewables Outlook 2020.
*“Others” includes electrolysers for hydrogen production, biofuel supply, and carbon capture and storage combined with improved materials for
industry.
Note: Figures are based on IRENA’s Transforming Energy Scenario. ESCAP member States Georgia, Iran, Kiribati, Marshall Islands, Nauru, Palau, the
Russian Federation, Samoa, Timor-Leste, Tonga and Tuvalu are not included in this data.

While it is not yet possible to present a
quantitative analysis of the impacts of the
pandemic or to fully capture the national
policy directions that will be taken as the
region emerges from it, evidence points to 2020
as a pivotal year for sustainable energy. The
world experienced the hottest year on record;
energy systems faced major disruptions under
pandemic-related lockdown measures. Nations
were called upon to submit their second NDCs
that, according to the requirements of the
Paris Agreement, should represent enhanced
commitments over previous versions. In
addition, the cost of solar and wind installations
dropped to levels below new thermal power
plant capacity, and even below operating costs
of a growing number of existing installations.
The year 2020 has challenged policymakers to
take stock of emerging influences on the energy
sector, assess current development pathways
and – sometimes markedly – adjust their course.
In 2020 there were also major announcements
related to reducing carbon emissions and

stepping up renewable energy and energy
efficiency. The last quarter of 2020 brought
several pledges to achieve carbon neutrality by
major economies of the region, including China,
Japan and the Republic of Korea. In addition,
a moratorium on new coal powerplants under
a previously coal-centric power plan in the
Philippines was put in place, while in India, the
nation’s largest power utility announced that it
would stop acquiring land for green-field coalbased power projects. Regional oil and gas
companies are also looking more seriously at
climate change and the opportunities presented
by renewables, with one Malaysian company
announcing its goal to achieve net zero carbon
emissions by 2050.
The energy transition may be accelerated
by recovery plans to pull nations back from
the social and economic downturn of an
unexpected, broad-reaching pandemic. However,
beyond immediate crises, the necessary
pace is determined by the need to reduce the
growing threats that all nations face from an
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increasingly warming climate. According to the
latest scientific findings, limiting the global
temperature increase to 1.5 degrees Celsius
will require that the world halve greenhouse
emissions by 2030 and achieve net-zero
emissions by 2044 (IPCC, 2020). The ability
to limit the global temperature rise largely
hinges on actions within the energy sector,
including shifting the energy supply towards
low-carbon resources, integrating energyefficient technologies and standards across
economic sectors and the built environment,
and transitioning to zero emissions vehicles and
transportation systems.
The investment required is significant. By one
estimate, more than $1.3 trillion needs to be
directed towards renewable energy, energy
efficiency, electrification of heat and transport,
power grids and others energy efforts in the
region (figure 4), amounting to more than current
investment levels for the entire energy sector,
including renewables.
Yet, the costs of inaction will be severe. A
changing climate is increasing expenditures
associated with natural disasters such as
cyclones, flooding and drought, which already
amount to a total of $675 billion in annual
economic losses in Asia and the Pacific, or
around 2.4 per cent of the region’s GDP (ESCAP,
2019). Inaction on climate change raises the
potential for a regional GDP loss of as much
as an estimated 3.3 per cent by 2050 (ESCAP,
2016). Further, while current estimates of the
negative costs are sizeable, recent studies
suggest that economic assessments may be
largely underestimating or omitting a range of
social and economic risks due to the difficulty
of quantifying yet-to-be experienced outcomes
from unprecedented changes to the Earth’s
climate system (DeFries et al., 2019; Goldstein,
Turner, Gladstone et al., 2019).
New data and information on the climate will
continue to become available. Therefore, it is
essential that climate models are incorporated
i n to p la n n i n g o f e n e rg y i n f ras t r u c t u re,
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particularly for installations that have a long
design life and may be operating many decades
in a future environment of a changed climate.
At the same time, a continuously improved
understanding of the social and economic
externalities as well as costs of energy choices
must be incorporated into decision-making
processes.

SDG 7 as a guiding framework for the
energy transition
Energy systems across the Asia-Pacific region
are diverse, with factors shaping national energy
profiles including available resources, economic
development status, geography and weather
patterns. While the direction is clear, the national
pathways of a sustainable energy transition are
therefore necessarily varied. Even so, the targets
of SDG 7 offer a solid guiding framework.
Achieving the objectives of SDG 7 can increase
the social and economic benefits of energy use
while minimizing the impacts on the health of
people and the environment, and building
greater strength against catastrophic events such
as the COVID-19 pandemic. The Goal provides a
valuable framework for tracking how well the
energy sector is providing a solid foundation
for a resilient and sustainable development
pathway, while taking into account climate and
pandemic concerns offers an opportunity to
tackle multiple challenges with aligned policy
and action.
The SDG 7 data utilized in this report were
produced by the custodian agencies prior to
the onset of the COVID-19 pandemic. The most
recent SDG energy access data are from 2018, and
energy efficiency and renewable energy data are
from 2017. While the impacts of the pandemic
have yet to be fully seen, the most current
data do not present an overly positive picture
of progress. While advancements are being
made across the three pillars of energy access,
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renewable energy and energy efficiency, the pace
of improvement falls short of that needed to
reach the goal of universal access to affordable,
reliable sustainable and modern energy by 2030.

A

Electrification

Providing each and every household with a
reliable, affordable and quality electricity
connection offers access to a modern lifestyle
that includes the Internet and communications,
which have taken on a new level of importance
during the pandemic as work and education have
shifted to homes and the online experience.
Cooling and, increasingly, heating, rely on a
sufficient electricity supply to provide comfort in
homes, and has been demonstrated to improve
productivity in classrooms and workplaces.
Environmental control of indoor spaces is
becoming increasingly important as climate
change pushes temperatures and weather
patterns to new extremes.
Electrification is the SDG 7 focus area in which
the Asia-Pacific region has performed the
strongest. The regional electrification rate
reached 95.6 per cent in 2018, while, for the first
time, all ESCAP subregions achieved rates of
90 per cent or higher. Although the population
has continued to grow, the number of people
without an electrical connection dropped from
538 million in 2010 to 200 million in 2018. With
few exceptions, the countries of the region are
on track to achieve universal access to electricity,
with the greatest challenges lying within rural
and remote communities. Several nations
within the Asia-Pacific region have populations
distributed across difficult mountain terrain
or scattered islands, making conventional
electrification approaches through grid
extensions unviable. However, advancements
in off-grid technologies and falling prices have
opened opportunities for these regions to
benefit from electricity access, although offgrid applications present their own limits and
challenges in terms of service delivery.

B

Clean cooking

In 2016, poor indoor air quality contributed to
an estimated 2.8 million premature deaths
in Asia and the Pacific alone – 1 million more
than the global death toll of COVID-19 in 2020.
The Asia-Pacific region is also home to more
than 60 per cent of the global population
that continues to be reliant on polluting and
unhealthy cooking methods. Ensuring that each
and every household is using a low-emission,
high-efficiency cookstove lowers the health risks
that individuals face along with the overall public
health burden of poor indoor air quality.
While electrification efforts are widely successful,
the provision of universal access to clean
cooking technology has yet to be afforded the
policy attention and investment needed to
transition populations away from the use of
polluting cooking fuels and technologies. Only
61 per cent of the region’s population relies
primarily on fuels and stoves capable of meeting
WHO guidelines for emissions. Nearly 1.8 billion
people lack access to clean cooking, meaning
a large share of households experience poor
indoor air quality, while household members –
often women and children – bear the additional
burden of fuel gathering and longer times spent
cooking, thus reducing the time available for
education and livelihood pursuits. In addition,
greater efforts are needed to understand the
multi-dimensional nature of access to clean
cooking, including aspects of affordability,
convenience and safety.

C

Renewable energy

Technology and installation cost reductions in
the renewable energy sector are lowering the
levelized cost of electricity (LCOE) of renewables
alongside the declining economic viability
of fossil fuel power generation. Increasing the
utilization of renewable forms of energy supports
a multitude of development objectives, including
lowered carbon emissions, cleaner air and
improved public health outcomes from reduced
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exposure to pollution. More jobs are created
with renewable energy, while the human and
ecological risks of workplace hazards associated
with some stages of the production of fossil fuels
are lowered.
The renewable energy sector has taken off within
the region, with solar and wind power driving a
rapidly growing number of installations. Modern
renewable energy as a share of the region’s total
final energy consumption (TFEC) is on the rise,
increasing from 5.9 per cent in 2010 to 8.1 per
cent in 2017. However, the trend is not consistent
across subregions or sectors where fossil fuels
are maintaining a steady hold in many contexts.
In addition, progress is largely limited to the
power sector. In 2018, electricity comprised only
one-fifth of all energy consumed in the region,
although this share is growing with the increased
electrification of end-uses. The contribution of
renewable energy to transportation and heating
sectors has been minimal, meaning more
attention is needed to these areas.

D

Energy efficiency

Energy efficient technologies and demand
management reduces the gap between those
with sufficient, affordable energy and those
without, by making the operation of appliances
and electronics found in households more
affordable. It improves business outcomes by
lowering the costs of operating the equipment
and machinery that businesses and industries
rely upon. Energy efficiency helps to ensure
energy sufficiency, critical for nations that face
supply uncertainties and vulnerabilities, or for
contexts such as communities serviced by offgrid and mini-grid solutions, where the supply is
limited.
Efficient technologies and demand management
also support greater resilience by helping
to level out peaks in demand, which are more
significant during extreme weather conditions
such as heatwaves and extreme cold. They can
also lessen the impact of the sudden loss of a
Shaping a Sustainable Energy Future
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power generation facility on a system, providing
more room for response while also extending
the time frame for when a shortage situation
becomes critical, for example in the case of
disrupted fuel supplies. With reduced energy use,
less carbon and fewer pollutants are emitted
into the environment, making energy efficiency a
critical element of low-carbon strategies to slow
climate change and the growing risks it presents.
Energy efficiency is contributing to a falling
energy intensity, meaning less energy is needed
to produce a unit of GDP. The global target is to
reduce energy intensity at a rate double that
observed over the baseline period of 19902010, which was 1.3 per cent. Slow progress in
this area globally means that the target rate
of improvement has been raised to 3 per cent
for 2017-2030. While the Asia-Pacific region is
approaching this pace of progress, much of the
improvement can be attributed to a few larger
economies; more efforts are therefore needed to
implement energy efficiency across economies,
not only for the purpose of accelerating
SDG 7 progress, but also reducing energy-related
emissions, and driving greater energy security
and resilience in the region.

The outlook for meeting the SDG 7
targets is mixed
O v e ra l l , t h e p re s e n t o u t l o o k f o r 2 0 3 0
(table 1) suggests that, without strengthened
and coordinated policies, nations – and the
region as a whole – will fall short of the SDG 7
targets. While most nations will see universal
electrification in terms of connections, the
quality and reliability of power supplies will be
insufficient to deliver the expected benefits in
many areas, particularly in rural areas at the end
of long distribution lines. Concern over ageing
infrastructure is growing in regions that have
well-established and extensive power grids,
such as in North and Central Asia; newer off-grid
solutions that a number of nations are relying
on to achieve their electrification goals must
A GREENER, MORE RESILIENT
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Strengthened and coordinated efforts are needed to improve the 2030 outlook
Table 1.

Asia-Pacific region progress and outlook for achieving SDG 7 targets

2010

Asia and the Pacific

Latest year

2030 outlook

87.2%

Access to electricity

95.6%
(2018)

Beyond electrical connections, more efforts are needed to
provide electricity services that meet higher tiers of quality,
quantity and reliability.

49.0%

Access to clean cooking

61.0%
(2018)

The current rate of progress will leave one in five people in
2030 reliant on polluting cooking fuels and technologies.

16.2%

Renewable energy
share of TFEC (official
indicator, includes
traditional biomass)

15.7%
(2017)

The transition away from traditional biomass towards fuels
such as LPG and fossil-fuel based electricity will dampen
gains made in other sectors.

5.9%

Modern renewable energy 8.2%
share of TFEC (excludes (2017)
traditional biomass)

The share is increasing but is lower than other global
regions; meeting national and regional targets along with
climate objectives requires an even faster pace of progress.

6.5

Energy intensity
MJ/2011 PPP $

The rate of energy intensity improvement is faster than
the global rate, but the region’s energy intensity remains
relatively high.

5.2
(2017)

Comments

Source: ESCAP, with statistics from World Bank, IEA, the United Nations Statistics Division and the World Health Organization.
Note: While the renewable energy share of TFEC, the official SDG 7 indicator, declined during 2010-2017, the most recent trend has been the flattening
of a previously steep decline, reflecting initially the shift away from traditional household biomass use, and the later accelerated uptake of modern
renewable energy. During the same timeframe, the modern renewable energy share has displayed a distinct upward trend.

strive to overcome supply limitations in order to
provide an equitable level of access.
Clean cooking remains largely overlooked by
policies and efforts, and if the present pace of
progress continues, one in five people in Asia
and the Pacific will still rely on dirty cooking
fuels and technologies in 2030. A small number
of successful efforts have demonstrated that a
combination of subsidization and distribution
network establishment can raise the rates of
clean cooking access, such as for LPG cooking in
India and Indonesia. These can provide models
for other regional efforts. For some contexts,
improved cookstoves utilizing traditional
solid fuels, but offering better efficiency and
emissions performance over traditional stoves,
can also provide an important transitional step
toward “clean” cooking. In this regard, joint
government and NGO initiatives in countries
such as Bangladesh offer successful models for
transitional programmes.

Renewables are advancing strongly, although
much of the region will continue to rely heavily
on fossil fuels due to existing infrastructure
and systems, and the challenges of introducing
renewable energy to sectors outside of the
power sector. In the power sector, large hurdles
remain to be overcome in terms of adequate
transmission and improved energy management
systems to handle higher shares of renewables.
In relation to other global regions, the share of
modern renewables remains low in Asia and the
Pacific.
The region’s energy intensity has continued
to fall, but also remains high in comparison to
more developed regions globally. GDP growth
has been the major driver of improvement while
energy efficiency measures, which have been
strong in a limited number of countries, remain
largely confined to certain sectors. Older, more
energy-consuming technologies have yet to be
eliminated, while losses in power grids remain
high in some contexts.
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Strengthened and coordinated efforts are
needed to improve the 2030 outlook.
Source: ESCAP, with statistics from World Bank,
IEA, the United Nations Statistics Divisio, and the
World Health Organization
Note: While the renewable energy share of TFEC,
the official SDG 7 indicator,ndeclinededuring
2010-2017, the most recent trend has been
the flattening of a previously steep decline,
re f le c t i n g i n i t i al ly t h e s h i f t away f ro m
traditional household biomass use, and the
later accelerated uptake of modern renewable
energy. During the same timeframe, the modern
renewable energy share has displayed a distinct
upward trend.

The sustainable energy policy
landscape
Progress toward universal access to electricity,
the SDG 7 measure where the Asia-Pacific region
performs the strongest, has been driven by
increasingly comprehensive national targets,
planning and implementation for national grid
extensions, and, more recently, off-grid solutions
to provide services in hard-to-reach communities
where grid extensions are economically and
technically challenging.
According to an analysis by the World Bank
under the Regulatory Indicators for Sustainable
Development (RISE) initiative 8, electrification
is also the area where national policy and
institutional frameworks are strongest across
Asia-Pacific economies, addressing not only the
8

The World Bank tracks and scores sustainable energy
policy frameworks under its initiative, Regulatory
Indicators for Sustainable Energy (RISE). RISE supports
the tracking and comparison of policy and regulatory
frameworks related to the achievement of SDG 7 targets
for electrification, clean cooking, renewable energy and
energy efficiency. In the area of clean cooking, a number
of Asia-Pacific countries have strengthened their policy
frameworks, leading to gains in their RISE scores.
Shaping a Sustainable Energy Future
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provision of electrical connections, but also
factors such as service quality, affordability and
inclusivity.
The second half of the energy access picture,
clean cooking, stands in stark contrast to the
other three SDG 7 target areas, with fewer
national examples of comprehensive plans
to transition populations from unhealthy and
polluting cooking fuels and technologies to
modern, clean options. The policy picture is
improving, as evidenced by improving regulatory
indicators, yet investments in this area remain
exceptionally low.
Policy frameworks for energy efficiency and
renewable energy remain weaker in terms
of their scope and strength, as reflected by
lower average RISE scores and overall slower
progress in these areas. While energy efficiency
measures for electricity use are contained in
commonly applied tiered pricing structures,
measures adopted to support the efficient
use of energy in buildings and transport lag,
as does the introduction and enforcement of
minimum energy performance standards. Many
economies have resisted establishing ambitious
targets for energy intensity which, in addition
to energy demand, is tied to GDP output.
Economic uncertainties, such as those following
the disruptions from extreme weather events
or the recent COVID-19 pandemic, may prevent
economies from raising the bar with their energy
intensity targets.
Renewable energy has been broadly adopted
into legal frameworks, although regulatory
support, incentives and network integration
regulations require strengthening. Coordination
between grid infrastructure development and
renewable energy capacity additions has been
revealed as a particularly weak spot in a number
of economies. At the same time, a lack of carbon
pricing outside of a few national and local
contexts continues to limit the potential for both
energy efficiency and renewable energy.
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While a select number of Asia-Pacific economies
have met, and subsequently raised, targets for
renewable energy, many are falling short. The
prospects of meeting one subregional target
established by ASEAN member States to realize
23 per cent renewable energy by 2025 are slim.
While ambitions have been high in these cases,
consideration of the means to overcome several
underlying challenges was insufficient.
While recognition of SDG 7 is evident across
ESCAP economies, the multisectoral nature of
SDG 7 means supportive policies and measures
to achieve the targets are distributed across
development areas such as rural development,
power sector planning, environmental regulation,
building codes, urban planning, industrial
development and more. Without strong top-level
planning that addresses the targets of SDG 7,
followed by detailed sector-level regulations and
actions, together with coordination among
the various government bodies involved in
advancing the sustainable energy agenda,
economies struggle to align the SDG 7 and
other development priorities. Furthermore, the
changing energy landscape, new concerns raised

by the pandemic and broadening private sector
involvement have added additional levels of
complexity to energy policymaking.
The nature of the situation is evident in energy
development plans that are replaced shortly
after being introduced, retracted targets, or
related but contradictory objectives established
by different branches of n country’s Government.
It is also displayed in the lack of alignment
between ambitions contained within national
energy policies and climate-related NDCs.
The year 2020 was when nations were called
upon to submit their second NDCs which,
according to the Paris Agreement, should
represent a progression over the previous
version. At the time of publication, a handful
of Asia-Pacific economies had submitted
updates to their first versions. Most of these
simply re-iterated existing targets and were too
cautious to ambitiously raise their obligations,
although some offered evidence of expanded
supportive policy and planning with the focus
on increased energy efficiency, renewable
energy, transportation and industrial planning.

Clean energy investments fall short of needs, and are declining
Figure 6.

Asia-Pacific clean energy investments, 2015-2020
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Source: Author compilation of data from IEA, World Energy Investment 2020.
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For example, Thailand’s 2030 target of reducing
greenhouse gas emissions by 20 per cent over
business-as-usual has remained constant
between the first and second draft NDCs,
although the target reflects alignment with
existing socioeconomic, energy, transport,
industrial and waste management development
plans, and will be supported by new NDC
roadmaps and action plans.
While the pandemic has introduced additional
hurdles and shifts in energy systems that will
have an impact on national efforts to step up
the pace of progress, the breadth and scale
of those impacts is not fully known. Yet, new
opportunities may emerge from the changes
occurring within economies and the energy
sector, as conventional structures and systems
are strained and momentum builds for greener,
more equitable paths forward.
The new policy directions from recent pledges
towards carbon neutrality by Governments
and industry may provide optimism for an

Shaping a Sustainable Energy Future
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accelerated energy transition. Yet, most
economies face reduced fiscal space, as
unbudgeted expenditures for COVID-19 relief
measures have reduced funding available
to invest in areas such as clean energy. With
the financial constrictions, the push forward
will likely require greater contributions from
private financing. Pre-COVID-19 investments in
renewable energy and energy efficiency were
already on a downward trend (figure 6).
The pandemic has brought precipitous declines
in investment for many parts of the energy
sector, while private investments face increased
risk perceptions in view of disruptions to supply
chains, downgraded cash flows and policy
direction uncertainty. While renewable energy,
according to initial figures, appears to be faring
better than fossil fuels, Governments will have
to work harder to increase the bankability of
projects amid fiscal and economic uncertainties.
Policy readiness will be a key determining factor
in how well nations can navigate the present and
coming challenges.

A GREENER, MORE RESILIENT
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CHAPTER 2

ENHANCING INCLUSIVE
DEVELOPMENT BY PROGRESSING
ENERGY ACCESS

The context for energy access
Energy is a basic human need and a fundamental
input to socioeconomic development. The
availability, reliability and affordability of energy
are major factors shaping lifestyles, livelihoods,
business operations, gender equality, education,
and health. Electricity enables the operation of a
modern household that includes aspects such as
lighting, refrigeration, temperature control and
communications, and has been demonstrated
to have positive influence across several
development outcomes (table 2).

Target 7.1: By 2030, ensure universal access
to affordable, reliable and modern energy
services.
•

Indicator 7.1.1 is the proportion of
population with access to electricity.

•

Indicator 7.1.2 is the proportion of
population with primary reliance on
clean fuels and technology.

Businesses and livelihoods are powered by
electricity and fuels to operate equipment and
machinery, and to provide transportation of
people and goods. At the same time, the fuels
and technologies used have climate implications,
and influence the health and safety of people
and the environment. Household energy choices
for cooking and heating have particular influence
on the health of women and children, and also
determine the amount of time needed to procure
fuels and prepare meals – time that could
be used more productively or to contribute to
personal or family well-being.
Asia-Pacific countries recognize the central role
of energy in socioeconomic development and
environmental efforts, and have been working
over the long term to address the challenges
of energy access. The COVID-19 pandemic
has further underscored the importance
of affordable, reliable and modern energy
services. As nations went into lockdown to
control the spread of the virus, some of the
first COVID-19 response measures taken by
Governments included assuring populations of
the continuation of essential services, including
energy supplies. As industries ceased operations
and livelihoods were disrupted, household and

14

Box 1

Electricity access systematic review findings

Results from ESCAP’s systematic review of global studies of electricity access show that electrification initiatives have
successfully increased household income and consumption, children’s study time and years of schooling, and time spent
working among men and women. There is also a marked increase in women’s employment status which correlated with
gaining access to electricity. Results on fertility, school enrollment, literacy, employment rates, and farm-based income
remain inconclusive and require further research. The review covered 654,378 households across more than 28 countries
in Asia and the Pacific, Africa, and Latin America and the Caribbean region.
Table 2.

Results – systematic review of electricity access

Outcome

Meta-analysis
results

Number of
studies with
a significant
increase

Number of
studies with
a significant
decrease

Number of
studies with null
finding

Total studies
examining
outcome

Study time

↑

8

1

5

14

Years of schooling

↑

10

0

1

11

Time spent working

↑

3

0

6

9

Employment status
(women)

↑

5

0

0

5

Income

↑

8

0

2

10

Consumption

↑

6

0

2

8

Fertility

?

0

1

2

3

Source: ESCAP, 2020b.

enterprise energy cost relief were primary among
national economic relief measures. Examples
include three months of reduced electricity bills
in Indonesia and Viet Nam, and free LPG in India
for qualifying households and small businesses.
W h i l e t h e pa n d e m i c h as t r i g ge re d fe w
supply disruptions across the region, threats
to energy supply reliability pose the real
potential of shifting markets. In the case of
Bhutan, where many households rely on LPG
canisters for cooking, the closing of borders
created fuel shortages and led to a spike in
electricecookstove sales (Gyelmo, 2020).

have been realized from the development
of production and distribution networks
for electricity, fuel and technology. A major
consequence of the pandemic is that many
service providers, both public and private,
face lower demand and revenues, and many
are required to continue to serve nonpaying customers, impacting value chains and
increasing perceived investment risks. Supply
chain and manpower disruptions may also delay
non-essential projects as well as maintenance
that could have a negative impact on the
availability and quality of energy services, fuels
and products.

The COVID-19 pandemic has put at risk the
continuation of gains in energy access that

While it is too soon to establish a link between
cooking practices and vulnerability to the effects
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Progress towards universal energy
access to energy

of COVID-19, prior evidence from the earlier
SARS outbreak found a positive association
between air pollution and fatality rates (Cui et
al., 2003). More recently, a small rise in exposure
to particulate matter has been shown to result in
a large increase in the COVID-19 death rate (Wu et
al, 2020).

The Asia-Pacific region has seen mixed progress
in advancing access to electricity and clean fuels
and technologies. Electrification has received
significant policy attention, which in 2018 had
achieved an electrification rate of 95.6 per cent.
In contrast, access to clean cooking fuels and
technologies, herein after referred to as “clean
cooking,” stood at just 61 per cent that same year.

The near-term threats of the pandemic have
captured the priority of nations globally,
and within the Asia-Pacific region efforts to
maintain and expand the reach and quality
of energy access can be key components of
recovery planning, while also supporting longterm objectives for social inclusivity, equitable
economic opportunity and gender equality. At
the same time, efforts to combat climate change
and achieve greater environmental sustainability
need to be bolstered in building post-pandemic
energy systems based on sustainability.

The extension of national power grids and
the introduction of off-grid solutions for
difficult-to-reach areas have resulted in a rate
of electrification that places the region largely
on track to achieve universal electrification by
2030. However, the challenge of access to clean
cooking remains large; with the exception of a
few countries, progress is slow, creating the
likelihood of a large remaining regional deficit in
2030 (figure 7).

The Asia-Pacific region is largely on-track to achieve universal access to electricity, but clean cooking
efforts must be accelerated
Figure 7.

Percentage of the population with access to electricity and clean cooking
in Asia and the Pacific
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Source: World Bank and World Health Organization. 2030 projection figures calculated by ESCAP.
* The clean cooking projection is based on maintaining the average annual percentage point gain for 2010-2018 of 1.5 pp/yr.
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Access to electricity is on the rise across the
subregions. Between 2010 and 2018, South and
South-West Asia saw the largest gains, raising
the electrification rate by 17 percentage points
to reach 92 per cent (figure 8). The Pacific and
South-East Asia also made significant gains,
while East and North-East Asia approached
universal access.
In terms of the largest increases in electricity
access, India leads the region and the world:
Between 2010 and 2018, approximately 345
million people in India gained access to
electricity, an achievement accomplished largely
through India’s Saubhagya scheme, which
successfully extended the grid to all villages
(although not all households) in 2018. Success
stories among Asia-Pacific economies that
had a rate of access of less than 95 per cent in
2010 include Bhutan (73.3 per cent in 2010) and
Kiribati (63.2 per cent in 2010), both of which
have achieved universal access, while Fiji, Sri
Lanka, Tonga and Afghanistan were closing in

at 99 per cent or more in 2018. In terms of the
fastest pace of progress, Cambodia has averaged
a 7.6 percentage point annual gain during 20102018, while several other economies have also
demonstrated a good pace of improvement
(table 3). While grid connections have been
a major contributor in these countries, offgrid solutions have played a pivotal role in
providing electricity to areas where national grid
extensions are not feasible in the near term.
As of 2018, the remaining electrification deficit
for the Asia-Pacific region totalled 200 million
people, more than three quarters of whom
are located in countries of South and SouthWest Asia (figure 9). India has the largest share,
although strong efforts in grid expansion are
rapidly reducing the nation’s electrification
gap. Pakistan’s progress in increasing the
electrification rate has largely plateaued as it
has struggled to expand power grids and assure
reliable and efficient supplies. Bangladesh is
finding success in part through decentralized

Gains in access to electricity are seen across all subregions
Figure 8.

Access to electricity across Asia-Pacific subregions
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Rapid progress has been achieved in electrification in several economies.
Table 3.

Top 10 Asia-Pacific economies, average annual gains in electrification, 2010-2018
2010: Electrification rate
per cent of population)

2018: Electrification rate
(per cent of population)

2010-2018: Average annual
gains (percentage points)

Cambodia

31.1

91.6

7.6

Afghanistan

42.7

98.8

7.0

Timor-Leste

38.0

85.6

6.0

Papua New Guinea

19.5

58.9

4.9

Kiribati

63.2

100.0

4.6

Solomon Islands

33.9

66.6

4.1

Bangladesh

55.3

84.7

3.7

Lao PDR

70.6

97.9

3.4

Bhutan

73.3

100.0

3.3

Nepal

68.6

93.9

3.2

Source: World Bank.

energy systems marketed through nongovernmental organizations (NGOs) and private
sector companies.
While much emphasis regionally has been placed
on connecting households to a power supply,

clean cooking has not yet received adequate
policy attention. In 2018, 39 per cent, nearly
1.8 billion people, in the Asia-Pacific region
continued to rely on unhealthy and polluting
cooking fuels and technologies. If the historical
rate of progress continues, in 2030 approximately

The bulk of the regional electrification deficit is in South and South-West Asia
Figure 9.
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20 per cent of the Asia-Pacific population will
remain without clean cooking.
The use of traditional biomass in the form of
wood, charcoal and dung used in inefficient
stoves or open fires creates a significant public
health burden, particularly for women who
are typically responsible for cooking, and the
children who often accompany them. The World
Health Organization (WHO, 2002) has warned
that inhalation of fine soot particles leads to
respiratory, pulmonary and cardiovascular
disease as well as lung cancer and cataracts. The
health impact is severe, and according to WHO,
poor indoor air quality resulted in death for an

Box 2

estimated 2.8 million people in Asia and the
Pacific in 2016, with disproportionate impacts on
women and children. Children, in particular, are
at high risk and, in 2017, WHO estimated that the
deaths of more than 300,000 children under five
were due too acute respiratory infections.
Women and children generally bear the burden
of gathering cooking fuels. With significant
efforts directed to fuel gathering, women have
less time to devote to income-generating
activities, family matters, socialization and
leisure. For children, this reduces time that
can be devoted to education, or to enjoy play
and socialization. Girls are most affected. For

Defining “clean cooking”

According to WHO guidelines, “clean” cooking is defined as indoor air quality and household fuel combustion (WHO,
2014) that contribute to a healthy home environment. To support progress in the identification and development of
cookstoves that meet air quality guidelines, the International Organization for Standardization (ISO) has published
voluntary performance targets that define benchmarks for efficiency, emissions, safety and durability (table 4), where
Tier 5 for carbon and fine particulate matter emissions aligns with the WHO guidelines. These standards are independent
of fuels or technologies, therefore allowing for many options to meet the need for clean cooking. However, cooking
technologies utilizing electricity, LPG, biogas and gasification (for wood, crop residues and charcoal) are the most
common “clean” options, able to meet upper performance tiers.
Clean cooking options are those that meet upper tiers of ISO emissions targets, regardless of fuel or
technology
Table 4.
Tier

ISO voluntary performance targets for clean cookstoves

Thermal
efficiency (%)

Carbon monoxide emissions
(gram/megajoule delivered)

Fine particulate matter emissions
(milligram/megajoule delivered)

Safety
(score)

Durability
(score)

5

≥50

≤3.0

≤5

≥95

<10

4

≥40

≤4.4

≤62

≥86

<15

3

≥30

≤7.2

≤218

≥77

<20

2

≥20

≤11.5

≤481

≥68

<25

1

≥10

≤18.3

≤1031

≥60

<35

0

<10

>18.3

>1031

<60

>35

Source: ISO/TR 19867-3:2018.
Note: Performance targets are based on the results of laboratory testing as specified by the ISO standard on harmonized laboratory protocols. Tier 0
is equivalent to an open fire, or the most basic cookstoves. Tier 5 emission rates for fine particulate matter and for carbon monoxide align with WHO
guidelines for indoor air quality.
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example, girls aged between 10 and 14 years in
South Asia spend double the amount of time on
household chores, including cooking and fuel
gathering, than do boys (UNICEF, 2016). Fuelwood
gathering has also been shown to place women
and girls at risk of gender-based violence. With
more efficient appliances, less time is needed
to gather fuel, and more time can be directed
toward income generating activities,
In Asia and the Pacific, clean cooking progress
is varied at the subregional level (figure 10).
In East and North-East Asia, the subregional

clean cooking trend is on the rise as China and
Mongolia have seen slow and steady increases
in the use of clean gaseous fuels such as LPG,
natural gas and, to a lesser extent, biogas.
Similar movements are found across nations in
South and South-West Asia. South-East Asia is
the subregion demonstrating the fastest progress
due to the success of Indonesia’s kerosene-toLPG switching programme, which has doubled
the national rate of clean cooking since 2010,
and Viet Nam, which is adding approximately
two percentage points annually due to increased

Progress in clean cooking is slow in most of the region, and reversing in some contexts
Figure 10.

Access to clean cooking across Asia-Pacific subregions, 2010 and 2018
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biomass cookstove initiatives.

cylinders for refuelling in remote or island
contexts (Pacific Region Infrastructure Facility,
2016).

Of concern is the fact that reliance on clean fuels
and technology is falling in the Pacific subregion.
The Federated States of Micronesia, Niue, Vanuatu
and Tonga have seen drops of eight percentage
points or more since 2000. Availability and enduser pricing are key factors in the drive for clean
cooking in the Pacific subregion. Biomass is readily
available, and free if collected by households,
whereas kerosene (considered a polluting fuel)
can often be purchased in smaller quantities and
at a cheaper price than LPG. The demand for LPG
remains low in most countries, as it is subject to
duties and price volatility, while kerosene supplies
are delivered in bulk with aviation fuel and are
often subsidized. Further barriers include the
logistical challenges of transporting and returning

The national-level picture of progress for
increasing access to clean cooking is not
encouraging. Financial commitments to clean
cooking in the top 10 highest-deficit Asia-Pacific
countries amounted to just $71.9 million in 2018,
although $61.9 million went to Bangladesh and a
mere $10 million to the rest (Sustainable Energy
for All, 2020). Among the Asia-Pacific economies
that do not have universal clean cooking, only
six have shown a progress rate of two or more
percentage points per year. The majority of
economies are advancing at less than one
percentage point annually, and of those, some
are regressing (figure 11).

Many nations remain at lower rates of access to clean cooking and are exhibiting little progress
National rates of clean cooking, and 2000-2018 annual average gains (percentage points)
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In the former absence of international standards
for achieving an international target, it is not

surprising that many programme efforts to shift
populations to healthier cooking options were
based on technologies that fall short of meeting
the efficiency, emissions and safety performance
standards needed to provide substantial health
and socioeconomic benefits. Many programmes
aimed at the distribution of improved cookstoves
(ICS) have been undertaken by Governments,
non-governmental organizations (NGOs) and
development agencies. While it can be argued
that ICS have improved on efficiency and
emissions from more basic options, health
improvements have been insignificant, and
the vast majority are best considered as
transitional solutions. To illustrate the point, of
141 catalogued household biomass ICS models
available on the market in Asia, only six models
have demonstrated reduced indoor air emissions
consistent with upper tiers of performance.9
9

According to ISO’s IWA Tiers of Performance Guidelines.
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Available clean fuels and stove models in
the region are numerous, but international
performance standards for clean cookstoves that
align with achieving WHO guidelines for indoor
air quality were only introduced in 2018 (see
box 27, page 27, for more details). Prior to the
release of these standards, of the small number
of certifications and standards that existed for
cookstoves, most were based at the programme
level, or at best the national level, and generally
were technology-specific. At the same time, SDGrelated data collection efforts have categorized
all biomass-based cooking methods as polluting,
although advanced biomass cookstoves utilizing
gasifier technology capable of achieving higher
performance tiers are beginning to enter the
Asia-Pacific region’s markets.
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Clean cooking: A deep dive into
impact, and barriers to uptake
While a transition to clean cooking is necessary
for realising health benefits and alleviating time
burdens, the reality is that over the years, due to
a chronic lack of financing and limited attention
in the policymaking sphere, clean cooking
initiatives have had insufficient impact. However,
policymakers and implementers can learn from
lessons of the past.
ESCAP’s systematic review of clean cooking
programmes and policies covering 46,115
households globally finds that during the past
two decades, clean cooking solutions have only
led to minor reductions in traditional biomass
use, time spent collecting fuel and time spent
cooking. The review also finds negligible
reductions in the risk of acute respiratory
infections (ARI), pneumonia, abnormal blood
pressure and hypertension. These evaluations
cover varying time spans ranging from up to six
months to as long as four years. Three long-term
health impact trials in China spanning from 9
to 16 years found a 77 per cent reduction in the
risk of chronic obstructive pulmonary disorder
(COPD). The general findings of the meta-analysis
are outlined in table 5).10
In addition, the review found that while
initial adoption rates for improved fuel and
technology options were high, fuel stacking
(where households use multiple cooking
technologies and/or fuels to prepare various
foods) was prevalent, and users eventually
10 The systematic review mainly found evaluations on

improved cookstoves and biogas digesters, with
some limited evidence for LPG, electric cooking and
solar cookers. Biogas technology outperformed ICS
in terms of time and fuel savings; however, it requires
certain prerequisites to deploy, including access to
sufficient financing, land and livestock ownership
etc. Delivery mechanisms covered free distribution
as well as the use of subsidies, vouchers, rebates
etc. on the mentioned fuels and technologies.
Shaping a Sustainable Energy Future
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reverted to more polluting methods. Users cited
multiple issues such as affordability constraints,
incompatibility of stove designs with local
cooking needs, and lack of facilities for repair
and maintenance attributed to underdeveloped
supply chains. Programmes that did offer free
repairs and maintenance, or options that had
lower maintenance requirements to begin
with, achieved greater adoption and sustained
use. ICS were particularly variable in terms
of their relative effectiveness and durability,
although current ICS technology can have some
intermediate benefits and still act as a bridge
between traditional cooking methods, and clean
fuels and technologies such as electricity and
LPG.
Most clean cooking initiatives did not report
on whether technologies met WHO’s indoor air
quality standards and guidelines – those that
did, identified failures in bringing indoor air
pollution to safe levels. This also explains the
negligible impact on health. There was also a
persistent gap between emission reductions in
laboratory settings versus actual field use. The
multi-complex nature of clean cooking cannot be
replicated in laboratories, which calls for clean
cooking technologies to undergo extensive field
testing before large-scale rollouts. In some cases,
extensive piloting with evaluations and feedback
loops have helped implementers to identify
initial adoption barriers and adapt programmes
accordingly. This also helps ensure that public
resources were allocated efficiently.
Inclusive and gender-sensitive planning can
lead to higher engagement by communities and
ensure that intra-household and communal
differences are not ignored. Most programmes
ignore these differences and often rely on a
single promising technology for large-scale
dissemination. When the “one size fits all
approach was replaced with multiple cooking
options, this helped in meeting various cooking
and heating needs, and as a result, led to
higher rates of adoption. In India, for example,
a three-year randomized control trial comprising
600 households was undertaken. This involved
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Rigorous evaluations show that past improved cookstove initiatives have limited impact on health and
poor rates of adoption
Table 5.

Cookstove initiative meta-analysis – general findings

Outcome

Indicator

Fuel
Consumption

Wood
consumption

↓

1

12

6

19

Coal
consumption

?

3

2

3

8

LPG
consumption

?

0

1

1

2

Time spent
collecting wood

↓

0

4

7

11

Cooking time

↓

0

4

5

8

Ownership
rate

Clean stove
ownership

↑

2

0

1

3

Indoor Air
Quality

Carbon
monoxide

↓

0

10

5

15

Health

Pneumonia

?

0

0

3

3

ARI

?

0

1

2

3

Time savings

Metaanalysis
results

Number of studies
with significant
increase

Number of studies Number of
Total # of studies
with significant
studies with examining
decrease
null finding outcome

Hypertension

?

0

1

2

3

Systolic blood
pressure

?

0

1

9

10

Diastolic blood
pressure

?

0

2

8

10

COPD

↓

0

3

0

3

Source: ESCAP, 2020c.

local villagers early on by conducting extensive
stove pilots and focus group discussions to
assess a range of technologies and identify
adoption barriers. As a result, two stoves were
selected and subsidised at 87.5 per cent of the
market price. Informational campaigns were
run, including community meetings, cooking
demonstrations, wall paintings and household
visits to communicate advantages of adoption.
Nearly half of the households that were offered
a subsidy made the decision to adopt the ICS
and later experienced significant declines in fuel

consumption, fuel preparation time and cooking
time (Jeuland et al., 2020).
In addition, the review shows that market-based
interventions have demonstrated promising
results, interventions require targeted efforts to
bring poorer households into the fold. Based on
these findings and due to the limited evidence
available, especially on LPG and electric cooking,
long-term socio-economic and health impact
trials can further inform policy and programme
implementation.
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The growth of the off-grid power sector

A

The off-grid energy market has grown rapidly
in the Asia-Pacific region, due in particular to
solar power being adopted in a rising number
of contexts. Meanwhile, biomass continues to
contribute the largest share to the region’s offgrid capacity, which totalled more than 7,000 MW
in 2019 (figure 12).
The falling costs of renewable energy technology
makes gaining an electrical connection, or more
reliable service, more feasible for households
and businesses that are not connected to the
grid, or which are faced with an unreliable grid
supply. While off-grid energy solutions have
become an integral component of national

electrification efforts, increased affordability –
coupled with unreliable grid systems and severe
weather events that interrupt the power supply
– may be driving increased uptake of off-grid
Off-grid electrification contributes to essential
service facilities
Figure 13.
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Off-grid installed capacity
in Asia and the Pacific, 2019

19%

56%
40%
24%

8,000
Cambodia
7,000

Myanmar

Nepal

34%

41%

Schools

6,000

58%

MW

5,000
23%

4,000
3,000

10%

43%

10%
49%

32%
2,000
1,000
0
Geothermal
Wind

Cambodia
2000

2010
Bioenergy
Hydropower

2019
Solar PV

Source: IRENA.

Shaping a Sustainable Energy Future
in Asia and the Pacific

On-grid

Myanmar
Off-grid

Nepal
No electricity

Source: IEA, IRENA, UNSD, World Bank and WHO, 2020.
Note: The sample of health facilities includes data from 25 facilities
in Cambodia, 67 in Myanmar and 282 in Nepal. The sample of
education facilities includes data from 179 facilities in Cambodia, 217
in Myanmar and 368 in Nepal.
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systems in grid-connected areas. For example,
severe monsoon seasons in Myanmar and the
Philippines have contributed to outages and,
therefore, may have been behind rising solar
home system sales (GOGLA, 2020). Meanwhile, in
India an extensive energy access survey found
that 80 per cent of rural households in the
surveyed Sstates relied both on grid electricity as
well as solar home systems and/or solar lanterns
to meet their energy needs (Jain et al., 2018).
In addition to households and enterprises,
off-grid electrification plays a vital role in
education and health-care facilities in the region.
Surveys in Cambodia, Myanmar and Nepal have
demonstrated a large share of health institutions
relying on off-grid supplies. Schools also show
an uptake of off-grid energy, although the share
of un-electrified facilities is larger, providing
scope for expanded off-grid service delivery
(figure 13). For on-grid health facilities, the
reliability of the supply remains a challenge,
while off-grid institutions are often “underelectrified,” meaning that the supply does not
meet the demand.
Reliable and sufficient electricity supplies
are critical for health institutions and they
support cold chains for vaccine storage and
delivery – issues that were highlighted during

Box 3

the coronavirus pandemic – and educational
facilities for their ability to deliver learning
and to connect students and communities with
the broader world. The resilience of health and
educational systems to external shocks such as
pandemics and climate change depend on the
continuous supply of energy. Yet, according to
surveys, among the facilities with electricity, the
poor quality of service affects the functioning
of educational centres and the ability to
deliver essential health services. Poor quality
connections and voltage fluctuations caused
equipment damage in both contexts (IEA, IRENA,
UNSD, World Bank and WHO, 2020).
Due to falling technology costs, improved energy
efficiency and better business models, there is
a healthy regional market for “pico” products
and appliances such as lights and fans together
with products supporting productive use, such as
solar water pumps, cold storage and agricultural
processing machinery (Lighting Global, 2020).
For example, in India 150,000 solar water
pumps have been sold with the assistance of
government subsidies (Dalberg, 2019).
While pay-as-you-go (PAYG) models have not
taken off as quickly in Asia and the Pacific
compared to other global regions, and largely
remain limited to South Asia, leveraging this

Impact of COVID-19 on off-grid energy access

Strict lockdowns in response to the COVID-19 pandemic have translated to setbacks for the off-grid sector and energy
access. Installation of power systems and the sale of standalone products that offer households and businesses a
number of important services have slowed or halted all together in many places. In addition, while national grid suppliers
throughout the Asia-Pacific region were afforded “essential service” status, off-grid solar providers were typically not
provided the same designation. At the same time, micro-finance institutions, which provide a valuable financial bridge to
the acquisition of off-grid energy services, were in some contexts – such as in India – hit hard when they were not able to
provide the same payment moratoriums for bank borrowers that larger banks could; this situation had an impact on the
most financially vulnerable populations. The pandemic lockdowns have also paused information-sharing through product
demonstrations and community gatherings, which are a critical component of spreading awareness and expanding
energy access in remote regions.
Source: Source: GOGLA, 2020.
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option is showing promise for helping poor
households achieve energy access by lowering
financial barriers. Innovative peer-to-peer
(P2P) models are also emerging. In Bangladesh,
a local company is implementing a village P2P
model connecting new users to a power supply
for the first time. This is being done by utilizing
solar home systems linked to an IoT-driven
power trading network that allows the sale
and purchase of excess power supply among
neighbours, even those without a SHS, using
mobile money (SolShare, 2020). As the off-grid
sector matures, increased value chain efficiencies
– where market players move away from vertical
integration towards specialization along the
value chain – can be expected to further lower
costs and improve energy service delivery.

B

Regional highlights

Cambodia, which is the region’s fastest
electrifying nation, established the target of
supplying 80 per cent of villages through the
grid by 2020 and, although expecting to fall
short of universal access, 95 per cent by 2030.
The extension of the national grid and the
introduction of renewable-based off-grid power
systems in rural areas have been financed
through the nation’s Rural Electrification Fund,
which has backed initiatives including “Power to
the Poor,” the “Program for Solar Home Systems”
and the “Program for Providing Assistance to
Develop Electricity Infrastructure in Rural Areas.”
The “Power to the Poor” project has provided
poor households with interest-free loans to pay
for grid connections, helping them bridge the
financial gap to an electrical connection. The
fund also offers subsidies for the acquisition
of solar home systems, while also facilitating
funding availability for private electricity
suppliers in rural areas. A large number of
privately-owned mini-grids exist within the
country and, as the national grid was extended,
the Government introduced a programme to
enable connection by allowing private operators
to act as wholesale power purchasers and retail
distributors of grid power.
Shaping a Sustainable Energy Future
in Asia and the Pacific

In Afghanistan, off-grid renewable energy
solutions have been the major contributor to
the nation’s rising electrification rate. Efforts
under the National Solidarity Program have
resulted in more than 5,000 community-owned
micro-hydro, mini-grid installations in rural areas
that previously lacked electricity (USAID, 2019).
In addition to hydropower resources, solar and
wind energy is abundant. Several private sector
companies have entered the Afghan market that
offer solar panel, battery and pump installations
as well as small wind turbines. According to data
from IRENA, nearly two-thirds of the nation’s
solar capacity is found in off-grid installations.
Kiribati, with one of the region’s smallest
populations dispersed across many small
islands, has achieved universal access through
a long-term effort to bring diesel and solar
electricity to outer island communities. The
nation was an early adopter of solar home
systems, which were promoted beginning in
1984 through the Kiribati Solar Energy Company,
though early solar home systems faced
performance shortfalls. Advances in technology
and the conversion of the private business to a
government-owned service company that today
sells, installs and maintains solar systems and
appliances, while also owning and servicing more
than 2,000 solar home systems in the nation’s
remote outer islands, has enabled the nation’s
rapid rate of progress in electrification. The
company maintains an objective of realizing
more equitable resource distribution between
urban and rural areas (Kiribati Solar Electric
Company, 2020).
A new results-based financing scheme for
off-grid solar is looking to provide access to
electricity to 450,000 rural people in Myanmar,
which has one of the lowest rates of energy
access in the region. The initiative aims to
support the growth of the private sector by
developing supply chains for quality-certified
solar products in rural and remote areas (Lin,
2020). Under the pilot scheme, participating
companies receive a grant incentive for every
verified solar system sale to end-consumers on
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a commercial basis. In addition, PAYG options to
help bridge financial gaps for poor households
are promoted, although companies are free to
develop their own business models (Myanmar
Department of Rural Development, 2020).
The rate of LPG use in India has dramatically
risen. According to a recent household energy
survey of six states, LPG use increased from 22
per cent in 2015 to 58 per cent in 2018. More than
half of households reported that they gained
access under the Government’s Pradhan Mantri
Ujjwala Yujana (PMUY) initiative (Jain et al.,
2018), which was established in 2016 to provide
50 million LPG connections to women in below
poverty line families. The PMUY initiative was
funded in part through the GiveItUp Campaign.
The campaign was aimed at making better use of
the nation’s LPG subsidies by encouraging welloff households to voluntarily surrender their
allocation of subsidized LPG cylinders, in order
to enable the provision of LPG connections to
a poor household with which they were linked.
By 2016, following an appeal from the prime
minister, more than 10 million households
had given up their subsidy in support of the
programme. In addition, the nation’s largest
commercial oil company participated in the
scheme by helping to convert households to
LPG and creating more than 1,200 “smokeless
villages” (WLPG, 2017). Adding to the success of
LPG in India, electricity for cooking looks to be
positioned to gain ground alongside a growing
government movement towards electrification
of the economy and “greening” of electricity
(Panagariya et al., undated) (Government of
India, Ministry of New and Renewable Energy,
2020).
Indonesia has realized the region’s fastest rate
of increasing access to clean cooking largely
due to its kerosene-to-LPG conversion initiative,
which enabled the nation to raise its access
rate from just 6 per cent in 2000 to 80 per cent
in 2018. Prior to the programme, which was
implemented by an Indonesian state-owned
oil and natural gas corporation, much of the
nation’s households relied on kerosene and

biomass for cooking. The massive programme,
which was launched in 2007, offers households
free LPG cookstove and fuel starter kits. A key
element contributing to the success of the
programme, which has been implemented across
much of the archipelago nation, has been the
ability to leverage existing energy distribution
networks. According to national statistics, since
2008 household energy kerosene consumption
dropped from 26 per cent to just 2 per cent in
2018; while biomass users were not the primary
target of the programme, biomass use has
been reduced from 45 per cent to 15 per cent of
household energy.

Major challenges to achieving
universal access to energy

A

The rural disadvantage in energy access

Energy distribution infrastructure gaps are most
prevalent in rural areas and, therefore, so is
energy poverty. In remote areas, modern energy
supplies and technologies are less abundant
and reliable, and often more expensive than in
urban areas. In the Asia-Pacific region, 99.7 per
cent of urban households have an electrical
connection, as compared to only 92.2 per cent
of rural households. Of the 200 million people
in the region who remain without an electrical
connection, the vast majority reside in rural
areas (figure 14).
In terms of reliance on clean fuels and
technologies for cooking, the rate of access to
clean cooking in rural areas is less than half of
that in urban areas. In 2018, 81.8 per cent of AsiaPacific urban households relied on clean options
such as LPG or electricity, while only 39.0 per
cent of rural households had made the switch
to modern energy (figure 15). Growing rates of
urbanization will provide more households with
greater access in absolute terms, but without
additional interventions. If the current pace of
progress continues, urban areas will approach
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Rural populations remain disadvantaged in terms of access to electricity
Figure 14.

Percentage of population with access to electricity; population without access to
electricity in Asia and the Pacific, 2000-2018
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Source: ESCAP, based on the World Bank and United Nations World Population Prospects data.
Note: Data for access to electricity covers nationally representative household data and census data. Missing values are estimated using a nonparametric modelling approach. In order to use as much real data as possible, results based on real survey data are reported in their original form for all
years available, and therefore may diverge from the overall trend line. The 2011 survey data for India, which has the region’s largest population without
access to electricity, found a rate of rural access lower than the overall trend, therefore causing a spike in the Asia-Pacific data for the rural population
without access (for more information on methodology see https://trackingsdg7.esmap.org/methodology).

universal access by 2030, while rural areas will
lag behind with less than three out of five rural
households relying on clean cooking fuels and
technologies.11
On one hand, small and remote communities
with low energy demand are challenging and
often uneconomical to reach with national
grid connections and reliable fuel supplies,
due to factors such as long distances, difficult
terrain, and poor road quality. On the other, the
persistence of an urban-rural energy access
gap deepens socioeconomic inequalities with
negative implications for national development.

11 Based on a continuation of the 2010-2018 annualized
rate of change in percentage points for urban and rural
population, which equalled 1.1 and 1.4 percentage points,
respectively.
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Low levels of energy access limit the ability
of individuals to lead modern and healthy
lives, engage with the broader world through
technology, and to leverage the economic
benefits of energy use. While national grids
are more likely to provide adequate and
reliable power supplies, mini-grids can offer
quality services, and solar home systems may
also provide higher tiers of access with recent
technological advances and larger systems.
Accordingly, a number of regional Governments
have turned to off-grid solutions to meet their
electrification goals. Advancements in parallel
solutions for providing clean cooking fuels
and technology have not had the same level of
government support, and rural areas are most
at risk of not achieving the energy access target.
However, positive examples are found in the
region in countries such as Bangladesh, India
and China, where government-supported policies
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Without strong policy interventions, rural areas will not achieve universal access to clean cooking
Figure 15.

Percentage share of Asia-Pacific urban and rural populations with access to clean
cooking
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Source: ESCAP, based on WHO and United Nations World Population Prospects data.
Note: 2030 projection based on the continuation of the average percentage point gains during 2010-2018.

and programmes are driving a rise in access
rates.

B

An electrical connection alone is not
enough

Electrification is often approached as a binary
measure by regional Governments – a household
either has an electrical connection or it does
not. However, even for those households that
are connected, the full benefits of electricity
consumption can only be realized when the
supply is sufficient, reliable and affordable.
Therefore, under SDG 7 measures, the MultiTier Framework (MTF) for measuring access
to household electricity is applied (table 6)
where households that have four hours or more
of electricity per day are considered to have
access. This level of access corresponds to Tier
1 of the framework by ESMAP, which ranks access
from Tier 0 to Tier 5 against availability as well
as additional measures including capacity,
reliability and affordability.

As grids are extended and off-grid solutions
are put in place, attention must be paid to
the attributes of the power supply and, by
extension, the benefits that can be realized.
When households gain access to an electrical
connection, demand may initially be low,
although households tend over time to climb the
energy ladder, consuming more energy with the
addition of modern appliances and technologies,
and productive uses. An insufficient, unreliable
or unaffordable energy supply can slow progress
toward realizing the full socioeconomic benefits
of energy. For example, solar home systems
are unable to provide the same quantity of
power that can be drawn from a centralized
grid, and therefore may limit the use of highpower appliances such as air conditioning
units or electric cookstoves, while also curbing
productive use potential. At the same time,
the efficiency of appliances and electronics is
a key determinant of consumption levels and
affordability. Ensuring that energy-efficient
appliances are available and affordable is an
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Access to electricity is not a binary measure
Table 6.

Multi-tier matrix for measuring access to household electricity supply
Tier 0

1. Peak capacity

Attributes

2. Availability
(duration)

Tier 1

Tier 2

Tier 3

Tier 4

Tier 5

Power
capacity
ratings (in W
or daily Wh)

Min 3W

Min 50W

Min 200W

Min 800W

Min 2kW

Min 12Wh

Min 200Wh

Min 1.0kWh

Min 3.4kWh

Min 8.2kWh

QR services

Lighting of
1,000 lmhr/
day

Hours per day

Min 4hrs

Min 4hrs

Min 8hrs

Min 16hrs

Min 23hrs

Hours per
evening

Min 1hr

Min 2hrs

Min 3hrs

Min 4hrs

Min 4hrs

Max 14
disruptions
per week

Max 3
disruptions
per week of
total duration
<2hrs

3. Reliability

4. Quality

Electrical
lighting, air
circulation,
television, and
phone charging
are possible

Voltage problems do not affect
the use of desired appliances

5. Affordability

Cost of standard consumption package of 365
kWh/year <5% of household income

6. Legality

Bill is paid to the utility, prepaid card seller, or authorized
representative

7. Health and
safety

Absence of past accidents and
perception of high risk in the
future

Source: Bhatia and Angelou, 2015.

important supporting factor for improving energy
access.
Power provision and ongoing operational
maintenance in remote areas require large
financial outlays that can present challenges
to Governments and utilities. Rural energy
systems are expensive to build and maintain
on a per connection basis, while efforts to
assure consumer affordability with price caps,
for example, without sufficient subsidization
to service providers can lower incentives for
providers to ensure reliable service.
Shaping a Sustainable Energy Future
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Off-grid solutions, which are becoming
increasingly more affordable due to falling
renewable energy pricing and often in part shift
the financial burden to consumers, are growing
in their use, but depending on their capacity,
may provide a lower level of service than the
grid. As an example, according to a recent report
on access in Cambodia, off-grid energy systems
provide electricity to 26.1 per cent of households,
the vast majority of whom reside in rural areas.
These off-grid solutions vary in their design and
capacity as well as their ability to provide tiers of
access comparable to the grid (Rutu et al., 2018).
A GREENER, MORE RESILIENT
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Furthermore, for communities that are provided
with off-grid solutions, even if these solutions do
not adequately meet energy needs, a risk exists
that they will be deprioritized in future grid
expansion or improved off-grid electrification
plans.

most recent data availability, power outages
have an impact on a large share of the region’s
businesses and are common in many Asia-Pacific
nations, with some experiencing dozens of
outages each month12.

D
C

Expanding and strengthening transmission
and distribution

Much progress has been made throughout the
region to strengthen national and regional
grids in order to deliver electricity at higher
capacities with greater reliability. However,
transmission and distribution systems have not
always kept pace with added generation capacity.
For example, Bangladesh and the Lao People’s
Democratic Republic have more generating
capacity with recent thermal and hydropower
generation development than transmission and
distribution systems can handle.
In regions where plans for cross-border
connectivity exist, such as in the Greater
Mekong Subregion (GMS), regional planning and
progress may also influence national planning
for the development of transmission and
distribution. While cross-border energy trade
exists in the GMS, it remains limited. However,
the potential for connectivity and trade to supply
power to border areas is being considered in
electrification plans, such as that for Cambodia.
Therefore, delays in regional development have
the potential to hold back national progress
in energy access, while also limiting the ability
to capitalize on the potential efficiencies of
regional connectivity to provide quality services.
At the same time, older, poorly maintained grid
infrastructure and inadequate management
practices compromise the quality of power
delivery, which has an impact on both residential
and commercial consumers. For example,
in India, power surges with the potential to
damage appliances, and periods of low voltage
that limit appliance utility, are common in rural
households (Jain et al., 2018). According to the

Providing consumer-focused clean
cooking choices

Affordability has been demonstrated to be a
major barrier to the adoption of clean cooking,
as have functionality and feature preferences,
stove and fuel availability, and post-sales service
and parts. Yet, evidence from the region also
suggests that, while subsidies play an important
role for increasing uptake, especially among
the poorest households, consumers have a
willingness to pay for modern technologies and
convenience.
In the Lao People’s Democratic Republic, which
has one of the region’s lowest rates of clean
cooking at under 7 per cent, households feature
a variety of modern appliances and electronics
at a much higher rate than clean cookstoves.
Television ownership is 79 per cent for the total
population, and almost 50 per cent for even
rural populations without roads. Computers
and air conditioners are more prevalent than
clean cookstoves in the rural areas of the Lao
People’s Democratic Republic. More than half
of the households have rice cookers, and even
among those households without a road, one
in five households owns one (figure 16). At the
same time, a large share of the population across
urban and rural areas as well as wealth quintiles
owns manufactured solid fuel stoves (figure 17).
Data, such as that from the Lao survey, suggest
that populations, as they become more urban
and wealthier, will choose commercial cooking
options. Therefore, households that have, or
are likely to purchase, a cooking appliance may
represent the largest segment of opportunity
12 Based on data from the World Bank Enterprise Surveys for
power outages in firms in a typical month (number).
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Few households have clean cooking, but urban and rural Lao households have adopted modern
appliances
Figure 16.

Primary reliance on clean cooking and appliance ownership in Lao households

Percentage of population
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60
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20 16.2
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0
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0.5
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Primary reliance on clean cooking fuels and technologies
Rice cooker/steam cooker
CD/DVD player/home theatre

Rural without road

Television
Fan
Washing machine

Refrigerator
Air conditioner

Water pump

Source: Lao Social Indicator Survey II 2017 (Lao Statistics Bureau, 2018).

Households that have purchased stoves represent a clean cooking conversion opportunity
Figure 17.

Household cooking fuel and technology in Lao PDR

Percentage of surveyed household members

Rural and urban

Wealth quintile

100
80
60
40
20
0

Urban

Rural

No food cooked in the household
Liquefied petroleum gas (LPG)/
cooking gas stove

Rural without road
Other fuel for cooking
Piped natural gas stove

Richest

Fourth

Middle

Three stone stove/open fire
Electric stove

Second

Traditional solid fuel stove
Manufactured solid fuel stove

Source: Lao Social Indicator Survey II 2017 (Lao Statistics Bureau, 2018).
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to convert users to clean options. However, in
this context, a large barrier may in fact be the
absence of clean cookstove options that appeal
to consumers in terms of their perceived value
to the household. In that regard, sustained
awareness-raising and consumer education that
lead to greater perceived value is necessary to
increase adoption of clean cooking options.
Household willingness to adopt and pay for
a wide variety of modern conveniences other
than cookstoves, in the absence of deliberate
efforts by Governments to encourage their use,
points to the presence of a market mismatch
for clean cooking. Greater efforts are needed to
understand consumer preferences and to bring
to market appealing, affordable commercial
options that can meet clean performance
standards.

E

Supporting private sector participation in
sustainable energy service delivery

The engagement of the private sector in energy
access projects in remote locales has proved to
be a challenge for many Asia-Pacific nations. For
example, in Tonga, while a critical need exists
for quality technologies, parts and components,
together with commercial maintenance and
service, a study of efforts to electrify the outer
islands observed that private sector involvement
was only realized in tendering for donor-funded
projects. This unfulfilled market need is common
among Pacific island nations (Government of
Tonga, Energy Department, 2015).
To help fill gaps in energy access value chains,
greater engagement of the private sector and
civil society in project design and development
in rural areas is needed, together with more
extensive community participation and capacity-

Results-based financing models can catalyse markets for energy access
Figure 18.

Donor

Example results-based financing model for clean cookstoves

Operations
manual

2
Sales report

6
Incentives
payment

Local bank
3
Sales report
with buyer
contacts

Verification team

Manufacturers
and suppliers

5
Confirmation

4
On-site
verification

Source: Author adaptation of results-based financing for clean stoves illustration from the World Bank (2018).

1
Stove
sold

End
users
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building. These approaches help to ensure
design appropriateness, support supply chain
development based on market demand and,
ultimately, commercialization.
Towards this need, a few different models are
being tested in the region. In an effort to jumpstart energy markets, results-based financing
(RBF) models (figure 18) are being piloted with
off-grid solar products in Myanmar and clean
cookstoves in Bangladesh, Cambodia, India,
Indonesia and Viet Nam. RBF models link
development funding for manufacturers and
suppliers to agreed and verified results, i.e.,
clean cookstove sales. Meanwhile, the private
sector has introduced innovative models, such as
PAYG and P2P, which help lower financial barriers
and encourage participation in micro-energy
markets.
To support the successful development of energy
service models, greater government support
and collaboration with the private sector is
needed beyond the implementation of donorfunded projects. Further piloting and upscaling
of successful models that can meet household
needs, together with capacity-building for
existing local businesses, has the potential to
catalyse increased private sector participation in
hard-to-reach areas.

Solutions to the challenges of
universal access

A

Engage and shore up the financial stability
of energy service providers

In the midst of the COVID-19 pandemic, many
households faced financial pressures due to
livelihood disruptions and growing energy bills
as people worked from home. Governments and
utilities across the region committed support
to ensure uninterrupted essential services, and
many issued relief measures. The disruption
to business-as-usual did result in widespread
Shaping a Sustainable Energy Future
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revenue losses for energy providers, at least
in the short term, due to lowered demand and
non-payment. This situation is threatening the
financial stability of some already-struggling
utilities and is having ripple effects throughout
value chains. With a reduced workforce and
interrupted revenue streams, energy service
providers, in some cases, have delayed nonessential projects and maintenance activities.
Efforts to expand services could face delays
in response to funding constraints and lower
demand. With lower revenue, service providers
have less incentive to provide quality services
and may even struggle to stay in business. To
properly assess and respond to the impacts
of the COVID-19 pandemic, service providers,
including off-grid providers, need to be
incorporated in government planning and
implementation of recovery plans, with a goal of
assuring continuous quality services, particularly
in poor communities and areas hardest-hit by
the pandemic.

B

Target universal, quality energy access

National policies must first strive to reach
the entire population with modern energy
services. In this regard, electrification targets
have been widely adopted. For some nations,
implementation measures are based on a twopronged approach to on- and off-grid solutions.
However, very few targets exist for meeting
clean cooking goals despite the fact that, as
of 2018, twenty Asia-Pacific nations had clean
cooking access rates of less than 50 per cent.
Wider adoption of clean cooking as a national
energy priority across Asia-Pacific region nations
is needed, together with appropriate levels of
policy and programming based on international
best practices, including quality and service
standards for on- and off-grid electricity and
clean cooking solutions.
It is important that Governments consider
energy in terms of tiers of access, not stopping
at an electrical connection or a moderately more
A GREENER, MORE RESILIENT
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efficient cookstove. Striving to adopt higher-tier
solutions that ensure households have sufficient,
reliable electricity and a healthy indoor
environment can accelerate socioeconomic
advancements, and support healthier, more
productive populations.

distributed manner. As has been demonstrated
in regional cases, coordination and policy that
enable mini-grids to connect to the central grid
can result in quality energy services and local
economic benefits.

D
C

Provide integrated policy and plans for onand off-grid regions

Off-grid solutions play an important role in
providing energy access in many of the AsiaPacific region’s rural communities. However,
the uncoordinated extension of national grids
has, in some cases, led to stranded assets in
communities where investments have been made
in mini-grids or solar home systems. In areas
where private operators and community-owned
systems are in place, the arrival of the national
grid can lead to the abandonment of existing
assets. While households may be able to enjoy
better quality and even more affordable service,
these events can lead to losses on off-grid
investments made by households, communities
and the private sector. Poor national-level
planning, a lack of coordination between central
and local authorities or an unwillingness to
share grid plans with private actors are examples
of underlying causes.
Creating an attractive investment environment
requires offering predictability over the long
term. Therefore, developing and sharing
national electrification plans can support
better collaboration with the private sector, and
enable the best, most cost-effective solutions
to be implemented. Mini-grids also present an
opportunity to expand the power supply in a

Adopt international clean ing cookstove
standards

National adoption of the ISO standards for clean
cookstove performance and laboratory testing
is a necessary step towards realizing universal
access to clean cooking. Adhering to the ISO
standards not only aligns national policies with
international best practices but can also be a
facilitator of regional and international market
development and trade in cooking technology.
To achieve market transformation, engagement
of stove producers in laboratory testing and
standard-setting within government and donorbacked projects can support clean cookstove
development at the same time as inefficient and
polluting models are phased out through the
introduction of standards. Building on standards,
consumer labels that certify performance can
raise awareness and help create clean cooking
product demand.

E

Build an enabling environment

No single measure is sufficient to advance
energy access. Instead, energy access must be
approached from many aspects, including
policy, regulation, financing and awarenessraising. Table 7 summarises the various facets
contributing to an enabling environment for
universal access to electricity and clean cooking.
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Table 7.

Creating an enabling environment for progressing energy access

Factors

Description

Policy

A comprehensive policy framework is needed to set targets, establish energy
distribution and technology strategies for urban and rural areas, outline action plans,
incentivize behaviour change and provide overall direction for the sector.

Data

Data on household and productive energy use patterns, local availability of off-grid
solutions, cooking fuels and stove models is needed to support data-driven decisionmaking.

Regulation, standards, and certification

Regulation, standards and certification are needed to promote quality products that
meet performance standards, while also preventing illegitimate market actors.

Research and development

Research into consumer needs and preferences, and development of highperformance products that meet user criteria requires the establishment of testing
facilities and engagement with target user groups. Undertake assessments of
behaviour change potential through education, product availability and affordability.

Infrastructure financing

Mid- to long-term finance is needed for companies engaged in the construction
of technology production facilities (e.g., stove production equipment, pelletizing
equipment and biodigesters), energy supply and distribution (e.g., product transport,
mini-grid connections and local retail operations). Making capital accessible by SMEs
through local banks will support local supply chain development.

Capital cost consumer financing

Mechanisms are needed to provide end-users with options to help bridge financial
gaps, e.g., microfinancing, pay-as-you-go and rental options. Engaging local lending
institutions as partners in energy access programmes can expand the potential
market for off-grid electrification and clean cooking technologies and fuels. Public
financing will be critical in making some options cost-competitive with cheaper
alternatives.

Energy pricing policies (including taxation
and subsidies)

For poor households, energy affordability requires effective government mechanisms.
Identifying methods of limiting subsidies to low-income households can avoid overspending by Governments.

Inclusive planning and implementation

Work closely with end-users, particularly women, during the design, planning and
implementation phases of energy projects in order to ensure positive user experience,
sustained use and contextually appropriate implementation plans.

Marketing strategies

Government awareness programmes can help educate populations on the benefits of
clean energy options, while also raising market demand.

Behaviour change

Identify key influencers of consumer behaviour and employ contextually appropriate
communication methods that educate, engage and raise the socialization around an
energy product or service.

Supply chains and after-sales service

Consumers require services after the sale of off-grid technologies and clean cooking
products, e.g., fuel delivery, component repair and operational support. Therefore,
avoiding one-off product distribution efforts in favour of the development of market
supply-sales-service supply chains is necessary.

Monitoring, evaluation and feedback loops

Put in place plans for regularly monitoring and evaluating the progress of energy
programmes. Create feedback loops involving local users and employ flexible
programming to allow for adjustments based on feedback.

Source: ESCAP.

A GREENER

CHAPTER 3

Shaping a Sustainable Energy Future
in Asia and the Pacific

A GREENER, MORE RESILIENT
AND INCLUSIVE ENERGY SYSTEM

37

ENERGY SYSTEM THROUGH
INCREASING RENEWABLE ENERGY
AND ENERGY EFFICIENCY
The context for green energy

The COVID-19 pandemic has rippled through
the energy sector, disrupting energy demand,
shifting usage patterns, and introducing
uncertainty to energy markets and investments
that have an impact both on energy supply
and energy demand. Factories, offices and
other facilities have closed their doors because
of lockdowns, leading to a dramatic fall in
commercial and industrial energy consumption.
Workers stayed home, roads emptied and
economies have slowed or fallen into recession.
Meanwhile, energy product and service providers
felt a financial pinch.
Despite the immediate challenges, as the
COVID-19 pandemic gained momentum so did
calls for nations to rethink the systems that
underpin the way people live and work, including
“building back better” with cleaner energy
systems. These also came at a time when 2020
had been put on the record as one of the hottest
years ever, adding urgency to the need for a
transition to low-carbon and climate-resilient
pathways.

A

Clean energy systems support sustainable
development and resilience

In 2018, the Asia-Pacific region was responsible
for half of global energy consumption, and 89
per cent of global coal consumption, which is the
largest contributor to energy-related emissions
(figure 19). In 2018, energy-related emissions
in the Asia-Pacific region rose to approach
19 billion tons, 56 per cent of the global total.
Although the COVID-19 pandemic has triggered
an overall decline in energy consumption
for 2020, particularly for transport fuels, the
slowdown appears temporary, with many nations
returning to pre-pandemic emissions levels
(Carbon Monitor, 2020). In the cases of China and
India, as lockdown measures eased, electricity
consumption has risen to exceed 2019 levels (IEA,
2020a).
The region has an abundance of renewable
energy resources. The increasing affordability of
some renewable energy technologies, coupled
with the need to meet growing demand,
is beginning to increasingly shift national
approaches away from fossil fuels toward
renewables. In addition, for those economies
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that are highly reliant on imports to meet their
energy needs, or face dwindling domestic fossil
fuel resources, renewable energy offers the
opportunity to diversify the energy mix while
also increasing energy security – a significant
policy driver for many nations.
Energy efficiency also plays an essential role,
reducing overall demand on energy systems,
and helping to lower peak demand and the
need for additional energy supply, while also
lessening the environmental impacts of energy
use and offering a cost-effective investment for
increasing energy security. Transitioning to the
best available technologies, employing energy
management services and applying naturebased energy efficiency solutions can offer large
energy savings. For energy importers, efficient
energy use can boost currency reserves, while for
exporters, domestic energy efficiency increases

resources available for export. In all cases,
energy efficiency offers a reduced cost pathway
to a sustainable energy future by reducing the
need for a new supply.
For countries that have energy subsidies in
place, energy efficiency lowers government
expenditure, supporting both conventional and
renewable energy. Although most countries have
largely phased out subsidies, 2019 saw $205
trillion spent in the region (figure 20), largely in
energy-producing countries. During the COVID-19
pandemic, the majority of Asia-Pacific economies
directed funding to energy consumers as a relief
measure. Therefore, it can be expected that 2020
subsidy expenditures will exceed previous levels.
Through improved energy efficiency, the financial
impacts on government budgets can be lessened
when such necessary measures are needed to
bridge emergency situations.

The Asia-Pacific region has increased and taken over a larger share of global energy-related carbon
emissions, driven by greater coal use
Figure 19.

CO2 emissions by fuel source in Asia and the Pacific and the rest of the world, 2000-2018
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Energy efficiency can lower subsidy expenditures and reduce government financial exposures during
events requiring economic stimulus
Figure 20.

Fossil fuel subsidies in Asia and the Pacific, 2010-2019
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Renewable energy and energy efficiency
improvements can support nations, businesses
and households to shield themselves from the
economic impacts of events such as the COVID-19
pandemic as well as contribute to a clean energy
transition pathway. Among the disruptions to
the energy sector and the uncertainty of how
recoveries will play out; signals from the region
indicate that some countries are indeed looking
to shift the energy trajectory.

of coal power around 2050, boosting wind,
solar, and nuclear power and adopting carbon
storage (Bloomberg News, 2020). As the world’s
largest energy consumer and carbon emitter,
this has significant implications for global
sustainable energy and climate-related goals.
According to one estimate, if China achieves
these decarbonization targets, global warming
projections would be lowered by around 0.2 to
0.3°C (Climate Action Tracker, 2020).

A sequence of pledges towards carbon neutrality
demonstrate a growing desire to accelerate
the transition to cleaner energy systems by
incorporating higher levels of energy efficiency
and renewables. China has announced that it will
adopt more vigorous polices and measures that
will allow the nation’s emissions to peak leading
up to 2030 and to achieve carbon neutrality
before 2060. The goal will be realized through
a series of actions, including the elimination

China’s move has precipitated pledges in other
regional economies. Japan, the region’s second
largest economy and fourth largest emitter, has
announced a goal of achieving carbon neutrality
by 2050. The Republic of Korea, ranking fourth
and fifth regionally in size of economy and
emissions, respectively, has since followed suit
with a similar goal that will be achieved through
investing in “green new deal” projects such as
electric and hydrogen-based transport, and
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shifting from coal towards renewable energy.
The Philippines, one of the region’s most coaldependent economies, has undergone an aboutface, from prioritizing new coal power under its
power development plan, to announcing in late
2020 a moratorium on greenfield coal projects
(Government of the Philippines, Department of
Energy, 2020).
The plans for achieving carbon neutrality are
not yet fully detailed. However, decarbonization
targets by major energy-consuming nations,
while still falling short of the 2044 net-zero
carbon target recommended by the IPCC (2020)
to keep global temperature rise below 1.5°C,
are harbingers of significant shifts in the energy
sector as well as the rapidly expanding role of
energy efficiency and renewables in future policy
and actions.

B

Clean energy is increasingly the economic
choice

Driving the recent swing away from conventional
energy such as coal, gas and oil, is the fact
that the case for clean energy is increasingly
an economic one. Energy efficiency is often
far more cost-effective than expanding energy
production, including both renewables and fossil
fuels. Energy efficiency investments often have
short payback periods and offer ongoing energy
cost savings. The price of renewable energy in
the power sector, particularly onshore wind
and solar PV, has dropped dramatically and is
now competitive with fossil fuels and even
undercutting a growing number of operating
thermal powerplants.
In some contexts, resistance to renewables
lingers due to perceived high subsidy costs.
According to an analysis by IRENA, fossil fuel
subsidies have been underestimated, while
renewable subsidies have been overestimated.
At the same time, the externalities of fossil
fuel use remain largely uncounted. Without
consideration of externalities, the lens through
which decision-makers view their energy
Shaping a Sustainable Energy Future
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options fails to capture the full set of economic,
social and environmental ramifications of
energy choices that, as in the case of a power
generation plant for example, may be present
for decades. In 2017, the global sum of fossil fuel
subsidies and unpriced externalities totalled
nineteen times the value of subsidies directed
to renewable energy (IRENA, 2020b). With the
COVID-19 recovery at the forefront of today’s
policymaking, the best decisions will be those
that consider not only economies and energy,
but also socioeconomic development, the
environment and the climate. Transitioning to
energy systems with high levels of renewable
energy and energy efficiency offers long-term
economic advantages, while also supporting
progress across a wide scope of interlinked
development objectives.

Regional and subregional progress
in increasing the share of renewable
energy and lowering energy intensity
The pace of the energy transition is shaped
by many factors, including national policy
environments, the availability of energy resources,
and the advancement of technologies and their
applications. It is also influenced by the strength
of national commitments, regional cooperation
and synchronization of efforts to advantageously
grow clean energy markets. Measures of success
include, among others, the ability to expand the
renewable share of energy consumption while
also reducing the amount of energy needed to
generate economic value, as captured by two of
the SDG 7 indicators (see yellow box at right).
Renewable energy deployment across the region
has gained much attention as installations have
accelerated rapidly in the power sector, although
less-publicized gains are also being made in
the heat and transport sectors. Still, fossil fuel
consumption remains persistently high in Asia
and the Pacific, which lags well behind other
regions in terms of modern renewables as a
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Target 7.2: By 2030, increase substantially the share of renewable energy in the global energy mix.
•

Indicator 7.2.1: Renewable energy share in the total final energy consumption

Target 7.3: By 2030, double the global rate of improvement in energy efficiency.
•

Indicator 7.3.1: Energy intensity measured in terms of primary energy and GDP

Compared to other regions, renewable energy makes up a smaller share of the Asia-Pacific energy mix
Figure 21.

Modern renewable percentage share of total final energy consumption, 2017
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Figure 22.

Renewable percentage share of electricity generation, 2018
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Renewable energy (including traditional biomass) as a share of TFEC has flattened at the regional level,
while modern renewables are on the rise
Figure 23.

Renewable share of total final energy consumption, 2000-2017
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Figure 24.

Modern renewable share of total final energy consumption, 2000-2017
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Renewable energy production is growing and diversifying in most subregions
Renewable energy production in Asia and the Pacific, by subregion, 2000-2018
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share of final energy consumption and electricity
generation (figures 21 and 22).
As a share of total final energy consumption,
re newable en erg y ( i nc lu d i n g h ou s e h o ld
biomass), has declined across much of the AsiaPacific region. This falling trend is most notable
in the subregions of South-East Asia, and South
and South-West Asia, which are the most heavily
dependent on the use of traditional biomass
(figure 23). However, modern renewable energy’s
share – which excludes household biomass – is
rapidly rising, with gains most pronounced in the
Pacific, South-East Asia, and East and North-East
Asia regions (figure 24).
Subregional renewable energy trends are highly
varied (figure 25). In East and North-East Asia,
a dramatic decline in residential solid biofuels,
primarily in China, has occurred at the same time
as hydropower production has been ramped
up, and solar and wind have helped diversify
and increase the total supply of renewables. In
North and Central Asia, little movement is seen,
while geothermal power, together with solar and
wind, are the driving forces in the Pacific, and
South and South-West Asia. South-East Asia is
largely following suit, although modern biomass
and biofuels uniquely contribute a rising share
to industrial heat and transport sectors in this
subregion.
China is by far the largest generator of renewable
energy, although Japan, India, Turkey and
Australia are also major producers in absolute
terms. In relative terms, modern renewable
energy provides more than one-fifth of final
energy in several economies (figure 26). However,
the potential of renewables is far from being
fully realized. Two-thirds of the Asia-Pacific
region economies, representing more than threequarters of energy consumed, have modern
renewable shares of less than 10 per cent.
Energy intensity, used to track energy efficiency
under SDG 7, is a measure that tracks the
energy supplied to the economy per unit value
of economic output, and is a proxy measure
Shaping a Sustainable Energy Future
in Asia and the Pacific

for energy efficiency in economies and enduse sectors. Requiring less energy to produce a
product reduces intensity and is an indicator of a
higher level of energy efficiency.13
The Asia-Pacific region, representing half of the
global energy supply and two-fifths of global
GDP, will play a major role in global progress.
In 2017, Asia-Pacific regional energy intensity
equalled 5.2 MJ per 2011 PPP $, higher than
the world and some global regional averages
(figure 27), indicating that relatively more energy
is used to produce economic output in Asia and
the Pacific. Looking deeper, large variances are
displayed among subregions. South-East Asia
demonstrates the lowest energy intensity (3.9
MJ per 2011 PPP $) and falls below the global
average (5.0), competing with Europe, and Latin
America and the Caribbean. Energy intensity in
the most intense subregion of North and Central
Asia (8.1) is more than double that of South-East
Asia (3.9).
Energy intensity in the Asia-Pacific region
remains above the world average and varies
subregionally.
The world, and indeed, the majority of
economies, have experienced a steady decline
in energy intensity over recent decades, with
the Asia-Pacific region outperforming the global
rate of energy intensity improvements (figure 28).
While this is a positive trend, the pace is not fast
enough to meet the objectives of the sustainable
development agenda. SDG 7 has defined a target
of doubling the global rate of energy intensity
13 Energy must be viewed in the context of various factors
influencing energy supply and economic output. As a
measure, it conceals a number of underlying factors,
including economic structures, the nature of economic
activities, the geography of a country, exchange rates,
climate and the impacts of global energy prices. An
economy with low energy intensity cannot necessarily
be considered to have high energy efficiency, nor can
an economy with high energy intensity necessarily be
considered as a poor performer. However, comparisons
across economies and sectors of similar context are
useful, while energy intensity trends suggest whether or
not progress in energy efficiency is being made.
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Modern renewable energy tops 20 per cent of total final energy consumption in several Asia-Pacific
economies
Figure 26.

Top ten economies: Modern renewable share of total final energy consumption, 2017
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Energy intensity in the Asia-Pacific region remains above the world average and varies subregionally
Figure 27.

Energy intensity across global regions and Asia-Pacific subregions
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The Asia-Pacific region is outpacing the global pace of energy intensity improvements
Figure 28.
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improvement as measured against the baseline
from 1990-2010, which had a compound annual
growth rate (CAGR) of -1.3%. Thus, the global
target rate of improvement for 2010-2030 is
-2.6%. However, global progress thus far has not
been on-track and therefore, as of the drafting of
this report, the 2017-2030 annual target rate has
been set to a more ambitious -3% in order to put
global progress back on track.
With the exception of North and Central Asia,14
the rates of energy intensity improvements more
than doubled across Asia-Pacific subregions
during the 2010-2017 timeframe over the 19902010 baseline period, bringing the Asia-Pacific
14 The restructuring of the former Soviet Union had a
significant impact on regional GDPs, therefore influencing
energy intensity, which is derived from the ratio of energy
supply and economic output.
Shaping a Sustainable Energy Future
in Asia and the Pacific

region closer to the global target rate of
improvement (figure 29). However, the potential
for energy efficiency to contribute to sustainable
energy transition is far from being realized.
Looking forward, economies that are heavily
invested in outdated or conventional energy
systems will be challenged to incorporate
current and emerging best technologies and
energy management practices. Significant inputs
may be needed for major overhauls and could
increase the potential for lost investment and
stranded assets. However, emerging economies,
industries and energy systems may have the
advantage of the opportunity to develop energy
supply, building, transportation and other
systems in the most advantageous manner,
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The Asia-Pacific region is approaching the global target rate of energy intensity improvement, although
subregional energy intensity and rates of progress vary widely
Figure 29.

Growth rate of primary energy intensity, by period, and current global target rate
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utilizing the latest technologies and standards.
The ability to “leapfrog” technologies enables
rapid advancements, but requires commitments
by policymakers to create the necessary
environment for smart and well-planned
investments.
Early investments in the energy transition avoid
locking in unsustainable infrastructure and
resource extraction, along with their respective
industries, whereas reliance on fossil fuels may
present additional vulnerability to stranded
assets and future economic shocks.

Key regional trends

A

Sustainable energy technologies and
pricing are increasingly competitive

Even without strong policy frameworks, the
changing economics of adding generation
capacity in a region where, since 2010, electricity
consumption has grown rapidly – by an average
of 4.7 per cent per year – are pushing renewables
to the forefront. While still considered a viable
option by some regional Governments, new
and more efficient coal power plants come at a
higher cost than their less-efficient predecessors,
while financing has become more difficult as
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finance institutions have pulled back from the
coal sector.
Between 2010 and 2018, solar energy production
increased five-fold in the Asia-Pacific region,
while wind power has risen six-fold. The falling
costs of solar and onshore wind are transforming
the power sector globally, with 2021 expected
to bring levelized costs below the marginal
operational costs of an increasing number
of existing coal power plants (IRENA, 2020b).
Improved technologies, growing economies
of scale, more competitive supply chains and
developer experience are all factors that have
led to the ongoing and rapid price declines being
seen in the sector.
Auctions continue to bring in lower prices as
solar module technology becomes increasingly
efficient – larger, taller turbines with improved
technology and higher capacity factors mean
more power is being harvested from the same
site – and installation costs have fallen. Pricing
can be expected to continue to drop to levels
where they become the most economical new
power supply source in many parts of the region,
even before accounting for externalities.
Regionally, solar and wind levelized costs of
electricity (LCOE) are lowest in the largest energy
markets of India and China, while maturing solar
sectors in nations such as the Republic of Korea
and Viet Nam have seen some of the region’s
fastest price drops in recent years (figure 30). The
cost of onshore wind has also fallen dramatically,
albeit at a slower pace, with costs within much
of the Asia-Pacific region falling below prices
in Europe and competing with North America
(figure 31).
Yet pricing remains widely varied in the AsiaPacific region, with fossil fuels still holding
the edge in some contexts. Technical barriers
also exist, largely in the form of limited grid
capacities for handling large amounts of
variable electricity generation. Nonetheless,
continued grid infrastructure and operational
improvements combined with storage, which
Shaping a Sustainable Energy Future
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is also becoming increasingly affordable, bode
well for a future of high renewable energy
shares in the power sector. Renewables offer the
additional benefits of improved air quality and
reduced greenhouse gas emissions, which add to
the financial ease by reducing government health
and climate change mitigation and adaptation
expenditures.
On top of technical improvements in hardware,
the deployment of both renewable energy
and energy efficiency is supported through
applications of artificial intelligence and
machine learning. These tools aid the integration
of variable renewable generation into electricity
grids and improve the efficiency of buildings
and energy-consuming processes through smart
controls and sensor networks. Such systems
integrate data related to weather (historical,
real-time and forecast), energy and commodity
prices, building occupancy and more to provide
guidance on the planning, scheduling and
optimization of energy systems and processes.
For example, machine vision and robotics are
applied to solar farms where sensors identify
dirty or faulty cells and deploy maintenance
accordingly. Machine learning is commonplace in
weather and energy forecasting, where it plays a
key role in the management of the energy system
by combining self-learning weather models
with existing sensor networks, cloud imagery
and power grid controls. Similar approaches
are also being made to the control of buildings
and industrial processes. These systems are
improving energy performance and productivity
while minimizing operating costs and enabling
higher penetration of variable renewable
electricity without causing disruptions to supply.
At the same time, rapidly falling renewable
energy prices have been disruptive for existing
energy systems. Where prices are quickly
undercut by new installations, the potential
exists for localized financial stresses among
utilities that have locked into relatively
higher, long-term rates. For example, in India,
distribution companies that signed PPAs at
previously higher rates have attempted to
A GREENER, MORE RESILIENT
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Solar and wind prices have fallen but vary across economies
Figure 30.
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Figure 31.

Onshore wind weighted cost of electricity, 2010 and 2019, and percentage change
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renegotiate tariffs, a move that is attempting
to alleviate short-term distress at the cost of
undermining the investment attractiveness for
the sector (Institute for Energy Economics and
Financial Analysis, 2020).
The trend also has the potential side effect of
creating stranded fossil fuel assets. Globally,
IRENA estimates that retiring 500 GW of the
world’s least competitive existing coal power
plants could save between $12 billion and $23
billion per year (IRENA, 2020b). As a regional
example, domestic renewable energy tariffs
in India are already two-thirds of the cost of
domestic coal-sourced thermal tariffs, and half
that of imported thermal power costs (Institute
for Energy Economics and Financial Analysis,
2020).
On the demand side, marginal technology
improvements in efficient lighting, appliances,
motors and building standards offer operating
cost savings that, in aggregate, present
substantial benefits for the clean energy
transition. Likewise, technologies such as
blockchain are increasingly being applied to
facilitate proponents of distributed renewable
generation to engage new markets, while
demand response systems are being employed
to facilitate the integration of higher levels of
variable renewable energy into the electricity
grid.

B

Solar and wind installations are getting
larger and sending energy further

Recent years have ushered in several megaprojects for solar and wind. India’s 2.245 GW
capacity Bhadla solar park, fully commissioned
in 2020, is the largest in the world as of the
drafting of this report. It is seconded by a 2.2GW
solar installation in Qinqhai in north-western
China, which was connected to the grid in the
second half of 2020 and includes 202.8 MWh of
storage.
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Sun Cable, which has received initial investment
backing, is seeking to develop the next worldlargest solar farm, which will be combined
with a battery storage system, in the Australia’s
Northern Territory. The bulk of the power
generated by the planned 3 GW installation will
be sent across 3,700 kilometres via an undersea
cable connection to Singapore, where it is
expected to supply one-fifth of the economy’s
electricity. In mid-2020, the Government of
Australia awarded Sun Cable “major project
status” to fast-track the approval processes for
the project, which is expected to begin export
operations in 2027.
Bigger installations of larger, more efficient
turbines are helping push the growth of the AsiaPacific wind sector as well. The Gansu Wind Farm
Project (also known as the Jiuquan Wind Power
Base), is a collection of wind farms with more
than 7,000 individual turbines in north-western
China. The project is the world’s largest wind
installation plant with a planned capacity of 20
GW. India’s 1,600 MW Jaisalmer and 1,500 MW
Muppandal farms rank second and fourth largest
globally.
Future installations cannot only be expected to
increase in capacity, but also to provide higher
power density with more efficient technologies.
Solar cell advancements are reducing the area
needed to produce a unit of power, while turbine
technology is raising the height and size of rotors
to increase aerodynamic efficiency. As part of
the1,044 MW Hai Long project in Taiwan Province
of China, a 14MW turbine model, the largest in
the world with a massive 222-metre diameter
rotor, will make its debut in 2021.15

15 The Siemens-Gamesa offshore 14 MW wind turbine model
is expected to have a prototype ready in 2021 and be
commercially available in 2024.
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C

Small-scale renewable energy systems are
adding up

Smaller solar power installations have taken off
across the region, with residential and smallscale commercial projects beginning to play
a key role in economies such as Australia and
Japan.
In Australia, where the federal Government has
limited support for renewables, while Sstates
have adopted more climate-conscious policies,
approximately one in four homes have rooftop
solar panels. Homeowners have taken advantage
of state government incentives and lower prices,
although a cultural lean toward individualism
may also play a role in Australians reducing
their reliance on the electricity grid (AlbeckRipka and Penn, 2020). Japan also has seen a
rise in distributed solar power in response to
favourable feed-in-tariffs for installations of
less than 10 kW in size. The model is helping to
shift new capacity away from larger installations,
which occupy land area, towards growing
cumulative capacity on domestic and commercial
rooftops.
Momentum for hybrid renewable energy projects
is also growing as Governments encourage the
deployment of floating solar PV at hydropower
facilities, particularly in China and South-East
Asia. Recognition of the co-benefits of siting
solar installations in already-occupied space is
opening up opportunities to expand capacity
without pulling potentially productive land area
out of use. Singapore, in an effort to introduce
solar to the power market in greater shares with
limited land area, is turning to rooftops through
its SolarNova programme for public facilities. At
the same time, Viet Nam has introduced feed-intariffs for rooftop solar higher than other solar
installation types to accelerate installations by
households and enterprises.
Incentivizing private, small-scale investment
in the energy system has many potential
benefits. Supporting residential and commercial
investments in rooftop solar power can be

a cost-effective way to add capacity without
increasing the energy system’s footprint, while
also alleviating financial pressure on limited
public resources. These installations also benefit
from lower network losses due to proximity of
supply and demand centres.
Employing policy instruments such as net
metering is central to the success of rooftop
solar, as are factors influencing payback periods
such as feed-in tariffs, equipment duties,
connection fees, taxation and lending rates.
When all factors are combined, long payback
periods have the effect of limiting interest,
whereas a shorter payback period can encourage
greater investment in this area.

D

Hydropower provides benefits and faces
challenges

Large hydropower, a well-established technology,
has been the principal contributor to recent
renewable energy share gains in the region.
Outside of new capacity additions in China, large
installations in nations such as India, the Lao
People’s Democratic Republic, Turkey and Viet
Nam have added to a growing regional supply.
In contexts with large river systems, hydropower
typically presents the lowest-cost renewable
energy option, with regional pricing trending
below new fossil fuel capacity. Hydropower,
particularly when combined with pumped
storage, is a highly flexible power supply, making
it a good balancing counterpart with variable
renewable energy such as wind and solar.
Hydropower also currently plays the leading role
in renewable energy trade in Asia and the Pacific,
as cross-border cooperation is on the rise with
new projects designed to develop capacity in one
country for power export in part or in whole to
others. Recent projects of note include: the 720
MW Mangdechu project in Bhutan, funded by the
Government of India, which will export surplus
power to India; the 1,295 MW Xayaburi and 270
MW Nam Ngiep 1 projects in the Lao People’s
Democratic Republic, which will send the bulk of
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supply to Thailand; and the newly commissioned
260 MW Don Sahong project, which began
exports to Cambodia in 2020, also located in the
Lao People’s Democratic Republic.

region is limited, hindering efforts to understand
underlying causes of low flows and formulate
better planning and management of water
resources.

While hydropower offers several significant
advantages for the renewable energy sector,
it is not without challenges. New dams are
subject to resistance over their impacts on
local populations and biodiversity within
river ecosystems. Potential negative impacts
to agriculture and fisheries are of particular
concern. The management of hydropower
facilities located on cross-border river systems
also requires efforts in international cooperation,
which have at times struggled to address all
stakeholder concerns.

The advantages of, and challenges to further
development of hydropower resources are
context-specific. Yet, common themes echoed
through the region include the need to balance
the gains of added clean power supplies with (a)
the need to adequately mitigate the social and
environmental impacts of new facilities, and (b)
increased cooperation around management of
resources among stakeholder groups and across
borders.

Furthermore, climate change continues to
have an impact on weather and hydrological
patterns. As a result, some hydropower facilities
are facing challenges of low reservoir levels
during unusually dry periods that reduce
overall capacity, lead to supply shortages and
have an impact on down-river activities. For
example, in Viet Nam in the first half of 2020,
the public utility had to resort to high-cost
diesel generators to maintain water levels in
hydropower reservoirs and has needed to rely
more heavily on coal power to maintain supply.
The Mekong River Commission (2020) recently
released a report that suggested 2020 was the
second consecutive year of record low water
flows in the Mekong River Basin, negatively
affecting the productivity of important regional
agricultural activities and fisheries. This
situation threatened economic outputs, leading
to food insecurity in vulnerable communities, a
situation that runs counter to other sustainable
development objectives. Such threats reportedly
contributed to Cambodia’s decision in 2020 to
halt all dam development along the mainstream
Mekong, despite the fact that the nation is
facing severe power shortages (Thul, 2020).
Also illustrating the challenge of cross-border
resource management, the report pointed out
that official sharing of hydrological and dam
operational data between countries of the
Shaping a Sustainable Energy Future
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E

Biofuels and EVs are edging into the
transport sector

The transport sector is responsible for
approximately one-fifth of energy consumption
in Asia and the Pacific; in some areas, such as
South-East Asia, the sector is rapidly growing
as a share of energy demand. Biofuels have the
potential to decarbonize fuels used for road,
marine and air transportation. Some regional
economies have introduced mandatory biofuel
mixes for road transportation, with the most
progress being made in South-East Asia. At
present, the Asia-Pacific region’s highest biofuel
mandate is found in Indonesia, which has
B30 standards and is looking to B40 with road
testing already underway. However, outside of
nations with ample, low-cost biofuel supplies,
progress is limited. China has suspended its 10
per cent ethanol blend petrol mandate, which
was introduced in 2017 with the expectation
of rollout in 2020, in part due to soaring corn
prices. Biofuels sit at the nexus of the food
and energy sectors by requiring agricultural
land, and therefore can be affected by changes
in food commodity prices. In addition, the
COVID-19 pandemic has created delays in the
roll-out of biofuels in some contexts, while
reduced demand and low oil prices have created
additional challenges.
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Meanwhile, some other countries are just
beginning to introduce renewable fuels to their
transport sector. Growing import dependencies
are a driving force behind efforts in the region,
as is the need to make use of the oversupply of
palm oil in some contexts. This sector requires
close coordination between Governments,
fuel producers and car manufacturers to
reach agreement on fuel standards as well as
determine compatibility between various blends
and vehicle design. Aside from competition
from current low oil prices, challenges in this
sector include the establishment of technical
specifications, storage and transportation as well
as production capacity and pricing.
While biofuels are important in some contexts,
electric vehicles (EVs), including electric buses,
commercial vans and trucks, two-wheel transport
and marine vessels, are beginning to gain a
larger share of transportation markets and
are raising their energy efficiency. Improving
and increasingly cheaper batteries are the
major technology enabler, while the trend is
driven by measures such as: (a) the New Energy
Vehicle mandate in China, which aims to get EVs
to account for 25 per cent of all new car sales
in 2025; (b) the Indonesian vehicle production
target of 20 per cent EV and hybrid vehicles
by 2025; (c) India’s 30 per cent electric vehicle
penetration target by 2030; and (d) Thailand’s
target of a 30 per cent electric vehicle share of
production by 2030. While the outlook for EVs
is strong, they still only make up single-digit
shares of even the most advanced markets; in
many national contexts, EVs remain prohibitively
expensive for large shares of the population
without the application of government subsidies
and tax and duty exemptions. At the same time,
lacking infrastructure support such as adequate
numbers and distribution of charging stations
remains a barrier to be addressed by many
nations.

F

Green hydrogen holds a distant promise

Hydrogen could be a key to decarbonizing
not only the power sector, but also the more
challenging heat and transport sectors. Currently,
natural gas-based “blue” hydrogen facilities are
in operation in North America, while “green”
hydrogen that is produced from renewable
energy is being piloted in several places. Some
predictions see price-competitiveness with
fossil fuels in the coming decades if the cost
of renewables continues to fall along with the
cost of electrolysers, and if greater economies of
scale are reached. A 40 per cent drop in the cost
of electrolysers, used to split water molecules
into hydrogen and oxygen, has been experienced
already in the past five years in North America
and Europe, while even cheaper systems are
being made in China, which could make green
hydrogen competitive with current natural gas
prices in many contexts (Bloomberg NEF, 2020b).
Green hydrogen is beginning to appear in the
Asia-Pacific region. Japan has opened the world’s
largest green hydrogen plant near Fukushima,
using a 20 MW solar array and renewable power
from the grid to test mass production of green
hydrogen to fuel hydrogen cars and buses.
In Australia, several green hydrogen projects
are being developed, including one that could
allow the production of 25 tons per day of green
hydrogen beginning in 2022 (Renewable Energy
Magazine, 2020). The Government of Australia
has also given environmental approval to the
first phase of the 26 GW Asian Renewable Energy
Hub, which is aimed at producing solar and wind
power as well as green hydrogen for domestic
and export markets.
However, green hydrogen is currently far
from being an economically and technically
viable option. In order to generate demand
and lower the costs of green hydrogen, strong
political support is required, including massive
investments in transporting and storing
hydrogen. At present, carbon pricing would also
be needed to enable green hydrogen to be costcompetitive with fossil fuels.
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Investments in energy efficiency lag behind investments in energy supply
Figure 32.

Asia-Pacific energy supply and efficiency investments, 2015-2020
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Investments in energy efficiency are shown to be more cost-effective than new supply
Figure 33.

Renewable energy generation costs and generation equivalent costs of energy efficiency
measures in New Zealand
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G

Cost-effective investments in energy
efficiency lag behind supply investments

H

Economies are increasingly adopting
efficiency targets and standards

Despite the strong economic case for investing
in energy efficiency to lower demand placed on
energy systems and the need to produce more
energy, investments in the Asia-Pacific region
are a fraction of those directed towards energy
supply (figure 32). Fossil fuel supply and power,
while seeing notably lower investments in 2020,
continues to dominate regional investments,
while energy efficiency investment remains low.

Energy efficiency is critical for mitigating the
pressures of the Asia-Pacific region’s growing
energy demand while delivering the needed
reductions in energy emissions. Targets for
reducing energy consumption and energy
intensity have been established across most of
the region’s economies, backed by an expanding
suite of voluntary and mandated efficiency
standards.

Energy efficiency has the potential to increase
the availability of the energy supply at lower
costs than would be incurred by new production,
and cases from the region highlight the energy
and cost savings that can be achieved through
energy efficiency. For example, a Government of
New Zealand analysis estimates that electricity
efficiency measures cost US$11-36/MWh 16
compared to the cheapest available renewable
generation at US$44-54/MWh. Investments in
commercial and industrial sector conversion
to LED lighting are estimated at an equivalent
generation cost of US$10/MWh and heat
pumps providing space heating at US$22/MWh
(Government of New Zealand, Energy Efficiency
and Conservation Authority, 2019).

Minimum energy performance standards (MEPS)
are increasingly being applied to lighting,
appliances, space cooling and motors. Most
regional economies have developed at least a
basic set of government policies that establish
the criteria for how these products should
perform, covering a growing share of final energy
consumption. Top-runner programmes, such as
those in Japan and China, are helping to drive
the continuous improvement of technologies
in order to establish and revise efficiency
benchmarks for various products. MEPS are also
acting as facilitators for regional manufacturing
and trade through the harmonisation of
standards across regional markets, such as under
ongoing efforts in South-East Asia.

While national contexts for technology and
installation costs vary, energy efficiency can
be the least-cost option for boosting available
supply and enabling growth, while also
helping to manage peak demand and reducing
emissions. More efforts are needed to stimulate
demand for energy efficiency investments
through raised awareness, the introduction or
improvement of standards, promotion of energy
services companies (ESCOs) and an increased
supply of finance options.

China sets an example for the application of
energy efficiency targeting and initiatives. The
nation’s five-year plans regularly establish and
update efficiency and conservation targets for
different sectors and technologies, which are
backed by action plans. The nation has been
particularly successful in the industrial sector
where a long-term mandatory initiative for top
consuming industries has driven energy savings
through energy benchmarking, audits, retrofits,
energy management and reporting activities.
The success in the industrial sector shifted the
recent energy consumption trend not only for the
nation but also for the region.

16 Figures quoted here are converted from New Zealand
Dollars at a rate of US $0.73 per NZ$1 and rounded off.
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I

Building energy performance and ESCOs
are an underutilised opportunity

Buildings consume a large share of energy in the
region’s economies, and present an important
area of opportunity. Green building codes and
certification programmes are being introduced
and strengthened in several regional economies,
while a growing number of net-zero buildings
demonstrate the potential for a low-energy built
environment. High efficiency standards, however,
largely remain voluntary in the Asia-Pacific
region, and efforts are needed to phase in higher
energy performance mandates. Regional energy
efficiency investment directed towards buildings
amounted to $48 billion in 2019 (IEA, 2020b),
the largest ever figure although still only threequarters of the amount invested in Europe.
Recently, Australia introduced a low-energy
m u l t i -yea r s t ra te g y fo r re s i d e n t i al a n d
commercial buildings, China strengthened
its green buildings standards, and Singapore
announced it would develop a green building
master plan. In Singapore, the success of
efforts to promote and support commercial
building energy efficiency is demonstrated by
performance data that show energy use intensity
improved by 11 per cent between 2008 and 2018
among surveyed buildings. Even as gross floor
area increased by nearly half during that period,
electricity consumption stabilized (Government
of Singapore, Building and Construction
Authority, 2019).
ESCOs play a crucial role in delivering building
energy efficiency, and generally operate
under performance contract models where
an ESCO provides a service to reduce energy
consumption, and receives remuneration
based on savings. ESCOs often provide the
initial investment, but regional studies have
demonstrated challenges that ESCOs face in
accessing adequate financing, with limited local
bank acumen being a key factor. Capitalizing on
the energy efficiency and emissions reduction
opportunities that buildings present requires
increased capacity-building for ESCOs and the
Shaping a Sustainable Energy Future
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financial sector, together with the diversification
of financial products and funding models, to
unlock green financing.

J

Financial mechanisms do not adequately
bridge the financial gap for energy
efficiency

Economic incentives for energy efficiency found
within the region include a variety of subsidies,
tax reductions and rebates for energy efficient
technologies. However, in many contexts high
up-front costs, despite the potential for longterm savings, remain a barrier to the adoption
of high-performance technologies. For larger
investments, financing mechanisms such as lowinterest loans play a critical role, but are often
lacking or difficult to access.
For commercial investments by building owners,
factories, ESCOs and project developers,
Thailand’s Energy Efficiency Revolving Fund
offers a successful example of a mechanism
designed to address challenges such as
perceived high risks as well as a general lack
of interest and experience in energy efficiency
financing within the banking sector. The fund
provides low-interest loans to banks, which can
then offer financing to energy efficiency projects
with favourable interest rates.
Energy savings certificates provide another
form of financial incentive. Programmes such
as Australia’s Energy Savings Scheme enable
the generation of accredited energy savings
certificates by installing, improving or replacing
energy savings equipment. These certificates can
be sold to energy users that are required to meet
government-mandated energy savings targets.
While energy efficiency measures should be
accelerated, the COVID-19 pandemic is expected
to reduce investments due to income uncertainty
that has an impact on consumer and business
behaviour. Slow economic recoveries may reduce
spending overall on new capital purchases of
energy efficient equipment as well as vehicles
A GREENER, MORE RESILIENT
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and household appliances, while low energy
prices extend payback periods for energy
efficiency upgrades (IEA, 2020b). Given the fact
that energy efficient technology choices are
often more expensive and that the present
investment climate is tentative, financing
mechanisms must play an important role in
bridging economic hurdles.

Advancing clean energy systems

A

Ending the reliance on coal

The Asia-Pacific region is highly reliant on coal,
with the top 27 coal-power generating countries
accounting for about 75 per cent of current
global coal-fired generation capacity. However, it
is with the future plans for the use of coal where
Asia-Pacific holds the greatest dominance.
Outside the Asia-Pacific region, a global trend of
declining coal-fired generation capacity exists.
Record retirements have been seen in Europe
and the United States, and have been potentially
accelerated by the COVID-19 pandemic’s impact
on power demand. The Asia-Pacific region,
however, is showing an opposite trend with a net
projected capacity increase. Retirements in the
Republic of Korea, the Russian Federation and
India are expected to be countered by increased
capacity in Bangladesh, China, Indonesia, Japan,
and Viet Nam. A remarkable 94 per cent of the
global pipeline of new coal-fired capacity is
slated to be built in Asia and the Pacific.
Just considering currently operating coal-fired
power plants, and ignoring any new capacity, the
regional carbon footprint is unsustainable. The
Paris Agreement requires the global phaseout of
unabated coal use by 2040. To achieve that, coalfired power generation should peak by 2020, and
reduce quickly to 80 per cent below 2010 levels
by 2030. With the region’s current coal-fired
power plants remaining in operation, emissions
would continue at a very high level until after

2040 and could only be fully phased out by
around 2060.
United Nations Secretary-General António
Guterres has called on countries to end their
reliance on coal. He has asserted that, if the
world is to stand a chance of ending the climate
crisis, then carbon emissions should be taxed;
the trillions of dollars’ worth of estimated
subsidies for fossil fuels should end; and the
construction of coal-fired power stations must
halt by 2020. The reasons for adhering to this
pathway are mounting.
At the global level, 56 per cent of utility scale
capacity added in 2019 cost less than the
cheapest new coal option, excluding financial
support and externalities (IRENA, 2020b).
Solar and wind cost reductions, their rapid
deployment potential, together with policies
to combat climate change and air pollution
have contributed to the momentum of coal
power phaseouts at national or subnational
levels. Additional headwinds to the coal-fired
generation sector come from the increasing
aversion towards the financing of new coal-fired
power plants among many Governments and
investors; this is due to coal’s declining economic
viability relative to clean technologies and the
growing risk of stranded assets.

B

Stronger policy and regulatory frameworks
to attract clean energy investments

Transitioning to clean energy systems will require
huge investments in energy efficiency and
renewables. For most economies, a large share
of this investment must come from foreign and
private sources; therefore, creating a strong
investment environment is critical to attracting
the needed funds to advance sustainable energy
initiatives.
The World Bank’s Regulatory Indicators for
Sustainable Energy (RISE) initiative offers
an empirical summary of the existence and
application of policy and regulatory frameworks.
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The comprehensiveness of policy and regulatory frameworks for clean energy varies widely
Figure 34.

RISE policy and regulatory framework scores for clean energy, 2019
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Source: World Bank, Regulatory Indicators for Sustainable Energy (RISE) 2020.
Note: Not all Asia-Pacific economies are covered by the RISE scoring system. RISE is coriosed of a set of indicators to help compare national policy
and regulatory frameworks for the each of the three pillars of sustainable enery— – access to modern energy, energy efficieny, and renewable energy.
For more information and a more in-depth analysist see https://rise.worldbank.org/.
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The assessment assists in understanding the
investment environment in sustainable energy
and enables national benchmarking against
regional and global peers. According to RISE

analysis, Asia-Pacific policy frameworks widely
differ in terms of comprehensiveness and
investment attractiveness (figure 34).

Emissions trading schemes are appearing in the region, while carbon taxation is still limited
Figure 35.

Carbon pricing in Asia and the Pacific
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Box 4

Supporting renewables deployment with connectivity

To decarbonize their power systems, countries around the world will need to significantly increase the deployment and
integration of modern renewable energy technologies. Variable renewable energy (VRE) technologies such as wind
and solar PV, which have seen significant cost declines in recent years, are poised to become dominant in many power
systems around the world. The increasing share of VRE in power systems, however, raises two questions. First, how can
these technologies be deployed in such a way as to maximize their economic value? Second, how can they be integrated
into power systems while also maintaining a high level of reliability?
From the perspective of economic value, research has shown that as the penetration of VRE generation – in particular,
wind and solar – in a power system increases, the value of each additional megawatt of decreases.17 This is because
weather-dependent renewable technologies tend to have highly correlated outputs, especially within small geographic
areas. For example, on a sunny day all of the rooftop solar panels in a given neighborhood will produce power at the
same time. In an isolated system, once the amount of available renewable generation is sufficient to meet demand, there
is little value in installing a new solar PV system on another rooftop.
The issue of correlated output also has implications for power system reliability. When the sun goes down or the wind
stops blowing, some other source of electricity must step in to ensure that demand is met and that the power system as
a whole remains stable.
A key tool for addressing both of these challenges is increased power system connectivity. Expanding the geographic
reach of power systems by integrating them across jurisdictional and national boundaries helps to increase the value of
VRE generation, and improves the ability of power systems to manage increased generation variability.
Connectivity can help to improve the economics of renewables deployment in two main ways. First, it enables access
to regions with higher renewable resource potential, allowing consumers to benefit from lower cost generation. Second,
it gives generators access to additional markets, allowing them to export power to regions with higher demand. This
can be true both for large-scale generation, such as offshore wind farms, and for local distributed resources, which can
potentially deliver their power to the larger transmission system when the local distribution system is saturated.
The reliability of the system, on the other hand, is improved through increased diversity of supply. The larger the
integrated system, the lower the correlation between renewable energy sources. So, for example, as the sun sets in one
place, local solar PV generation can be replaced with excess solar generation produced in regions further west, or by
distant wind farms.

Legal frameworks for renewable energy are
relatively well-advanced in the region, while
planning and regulatory support are improving.
Weak areas remain around carbon pricing and
network connections. Energy efficiency policy
frameworks have improved significantly in
recent years, with notable progress in industrial
and commercial sectors, while more attention
is needed in areas including minimum energy
Shaping a Sustainable Energy Future
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efficiency standards, labelling, building energy
codes and transport.
While energy efficiency policy planning, targets
and entities are established in many national
contexts, the scope of supportive measures
is often limited. In terms of sectoral focus, the
power sector is given the greatest attention,
with most countries having some form of
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Of course, other, local solutions – for example, storage and demand response – can also help to address these
challenges. Connectivity should be seen as one tool among many, one that when properly guided and considered in its
appropriate context, can support the rapid, secure, and affordable decarbonization of power systems around the world.
Each grid only has power availability from connected power plants.
Production and demand profile are peaked in shape.
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incentivization for electricity conservation within
their rate structures. Broadly speaking, higher
income economies have been more active in
establishing minimum energy performance
standards and offering incentives for energy
efficiency in end-use sectors. Less prevalence of
such measures in economies with lower incomes
may, in part, reflect policymakers’ concerns
around the economic viability and affordability

for energy providers and consumers to adopt
more efficient, but more expensive, systems and
technologies.
Shifting taxation from income to carbon
can be an important means of sending the
market signals needed to reduce carbon
across economies and supply chains, and to
encourage the growth of sustainable energy
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industries. Carbon pricing, such as taxation or
emissions trading schemes (ETS), are designed
to incentivize emission reductions and can spur
development in both energy efficiency and
renewables.

been, in some cases, the overloading of local
grids, the curtailment of generation capacity and
even the halting of new capacity development
to allow time for needed grid extensions and
upgrades.

Thus far, outside of Singapore and Japan,
taxation is limited as a policy mechanism in the
region, while emissions trading schemes are
more numerous, both at the national and local
levels (figure 35). Australia, China, Kazakhstan,
New Zealand and the Republic of Korea have
implemented or are scheduled to implement
emissions trading schemes. In China and Japan,
a number of local-level ETS initiatives are in
place. Indonesia, Thailand, Turkey and Viet Nam
are currently considering carbon pricing (World
Bank, 2020). While the forms of carbon pricing
are numerous, challenges of carbon pricing
include determination of the carbon cost and the
market mechanisms that will stimulate the type
and level of action needed to reduce emissions
in line with climate commitments.

The world’s largest wind installation, located in
China, has faced extensive curtailments due to
a lack of transmission capacity and bottlenecks
created in the national grid system. Recent
improved capacity and integration has helped
to lower the curtailment rate, opening up
better access to the grid for existing and future
developments. In 2020, Viet Nam halted new
licensing for wind powerplants at a time when
an attractive FiT drew investment in powerplants
at levels that threatened the stability of the
national grid. This follows a similar experience
with solar power where a generous FiT led to
rapid installations in 2019 that overloaded local
power grids.

The COVID-19 pandemic has created some
delays in carbon pricing initiatives. However, the
gradual introduction of carbon pricing together
with green stimulus measures could be an
important tool for regional economies to adopt
in order to help send the necessary long-term
signals needed to encourage the development of
low-carbon technologies and industries.

C

Transmission capacity and energy
management in lockstep with renewable
energy capacity

Renewables, particularly variable renewable
energy (VRE) technologies such as solar and
wind, have been installed at rapid rates in some
parts of the region, at times exceeding policy
plans and expectations. Favourable FiTs or
other economic incentives have led to rushing
development in some areas, tending to cluster
where renewable energy source quality and
development conditions are favourable. Without
paired transmission development, the result has
Shaping a Sustainable Energy Future
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Transmission grids have not always received
adequate attention, while increasing regional
connectivity is an important tool that can be
used to meet some of the challenges faced in the
renewable energy sector, particularly in relation
to variable renewable energy (box 4).

D

Smart, distributed power generation and
storage systems drive efficiency and
resilience

Energy storage is becoming increasingly
appealing as a tool to maintain grid stability as
the share of variable renewables increases and
it is also a key to the emergence of virtual power
plants (VPPs). VPPs are cloud-based networks
of distributed power systems and storage, and
have the capability of aggregating the capacity of
numerous distributed systems and distributing
power to meet changing demand. With the ability
to mitigate output fluctuations and surplus
power, they can support the incorporation of
17 See, for example, https://www.sciencedirect.com/science/
article/pii/S0140988313000285
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higher shares of renewable energy. Already
in commercial operation in a few western
economies, VPPs are just beginning to enter the
Asia-Pacific region.
According to media reports, China has launched
a number of VPP trials (People’s Daily online,
2019) (Shicong, 2019), while, in Taiwan Province of
China, a utility has announced it is building the
region’s first commercial system (Oung, 2020). In
Japan, the Government promotes the increased
use of solar power to achieve its target of 24 per
cent renewable energy by 2030 and sees VPPs as
a facilitator. Multiple VPP demonstration projects
are underway, and 30 companies have formed
a consortium to work towards the construction
of a VPP. Electric vehicles (EVs) with the ability
to act as storage are being packaged with solar
systems, peer-to-peer trading and blockchain
technology in demonstration projects. The
related vehicle-to-grid technology, which
incorporates two-way power flows that allow EVs
to send power back to the grid, is being explored
in order to advance the development of VPPs.
More broadly, peer-to-peer (P2P) trading using
block chain technology is being piloted in the
region by utilizing rooftop solar power. For
example, it has been introduced in a private
Australian residential development, in Singapore
for residential and commercial consumers, in
India for government and residential consumers,
and in a Thai residential complex and university
campus.
Facilitating P2P is blockchain technology,
which works as a distributed, encrypted and
immutable ledger. Using blockchain streamlines
the energy certification and trading processes
through automatic power generation data
recording, reducing the need for verification and
enabling the creation of tradeable, traceable
blocks of renewable power or renewable energy
certificates (RECs). For project developers,
renewable investments hinge on the ability
to mobilize investment and, often, to sell
renewable energy credits (RECs). Investment
capital for small- to medium-sized projects can

be challenging to obtain due to high transaction
costs and due diligence requirements. Criticism
of conventional REC markets from emerging
blockchain-based platforms suggest that
conventional markets have been challenged with
high transactions costs, a lack of transparency
(Positive Energy Ltd., 2018), financial bottlenecks
and fraud (Reneum, 2019). The application of
blockchain in the investment markets is in its
infancy, although specialized companies are
emerging to apply blockchain technology in
order to lower transaction costs and accelerate
investments in a sector that struggles to
compete with large projects.
Blockchain technology is currently being most
widely applied in the trade of power produced
from rooftop solar installations. Singaporean
utilities provider SP Group has created a
platform where companies can buy and sell
renewable energy certificates from those that
are producing excess green power. In Thailand,
renewable energy companies are trialling
blockchain renewable energy trading with the T77
project utilizing solar rooftop and peer-to-peer
(P2P) trading. The project has resulted in energy
bill savings for the T77 community, together with
an electricity surplus (Praiwan, 2019). Malaysia
is also piloting blockchain-based P2P trading,
allowing net-metering solar “prosumers” to sell
excess power on an energy trading platform to
other consumers.

E

Clean energy offers job creation
advantages

In 2019, the global renewable energy industry
directly and indirectly employed 11.5 million
people worldwide, having grown from 7.3 million
in 2012 (IRENA, 2020c). A total of 63 per cent were
in Asia and 32 per cent were women, compared
to 22 per cent of the roles being held by women
in the fossil fuel industries. Global employment
in renewable energy shows strong growth with
an increasing emphasis on solar and (to a lesser
extent) bioenergy (figure 36), reflecting the more
recent uptake of those technologies. Data on
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Renewable energy jobs are on the rise
Figure 36.

Global renewable energy employment by technology
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Renewable energy offers job creation opportunities
Figure 37.
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employment in the energy efficiency industry
is uncertain, but estimates ranged upward of 5
million jobs in 2019 (IEA, 2020b).
The pandemic has had an impact on employment
across economies, with millions of jobs lost
and an estimated 10 per cent income decline
experienced in Asia and the Pacific (ILO, 2020).
Addressing this damage will be a major factor in
government measures for recovery and stimulus.
As countries turn towards the post-COVID
rebuilding of societies, they are looking to avoid
future shocks by targeting resilient, sustainable

Box 5

innovation as the key to a stable economic
recovery.
Energy transition offers enormous prospects for
job creation and Governments will do well to
consider the employment benefits of renewable
energy alongside those of environmental
sustainability and cost reduction. In the AsiaPacific region, the most jobs are found in the
burgeoning solar sector (figure 37), although
hydropower holds the largest renewable energy
job share in several subregions (figure 38).
Renewable energy and energy efficiency

Data gaps and challenges

The SDG indicators are produced by custodian agencies, including the International Energy Agency, the International
Renewable Energy Agency, the United Nations Statistics Division, the World Bank Group and the World Health
Organization. The indicators offer an important means of tracking progress in the advancement of sustainable energy,
although they do face some limitations.
The two indicators related to energy access – 7.1.1, the rate of electrification, and 7.1.2, the rate of primary reliance on
clean cooking fuels and technologies – are largely derived from utility data, poverty databases and national household
surveys. For many economies, these surveys are undertaken at irregular or infrequent intervals. Therefore, modelling is
necessary to produce comprehensive and cross-country comparable data, and to fill in missing data points.
In terms of household energy use, electrification and clean cooking are binary measures, and therefore conceal much
information regarding the quality, quantity and reliability of the energy services, fuels and technologies that are primarily
relied upon. Secondary energy sources and technologies appear in the form of fuel stacking for cooking, where multiple
methods are used for various tasks. Efforts to assess energy access “tiers” are expanding and will provide greater
knowledge of these characteristics in the future.
Uncertainties in quantifying the use of traditional biofuels also create challenges to determining the global renewable
energy share, with major impacts for delivering the objective of doubling the renewable share in global total final energy
consumption. It is estimated that, should universal access be achieved at the global level (thus removing traditional
biomass from the renewable energy share), “doubling” the world’s renewable energy share would require an almost
quadrupling of the modern renewable energy share (IEA and World Bank, 2017). These issues underscore the need to
improve measuring and accounting methods used for solid biofuels to achieve better tracking of progress, both in clean
cooking and in increasing renewable energy use.
For energy efficiency, the available data on energy end use are inadequate in many cases, hindering efforts to perform
advanced analyses, such as decomposition analysis, to directly track the effects of policies and measures. Energy
intensity, derived from the ratio of energy supply and economic output, remains the best available measure in the
absence of comprehensive end-use data availability. However, events such as the COVID-19 pandemic, which create
shifts in economic output and energy use, increase the uncertainty of this calculation.
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Figure 38.

Renewable energy jobs per 100,000 people, 2019
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investments are job-intensive and front-loaded
in terms of their costs and employment at
local levels. A 2017 study found that 7.5 jobs
are created for every million dollars invested in
renewable energy and 7.7 jobs for every million
dollars invested in energy efficiency, compared
with 2.7 jobs for the same investment in fossil
fuel projects (Garret-Peltier, 2017). At the same
time, new and emerging jobs in sustainable
energy will require a suitably trained workforce,
providing an opportunity for a just transition
by training workers from fossil fuel or other
industries.
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The global sustainable energy project pipeline
has an abundance of “shovel ready” projects.
Solar and wind projects begin delivering
electricity to grids two to three times faster
than fossil fuel projects, and can deliver rapid
economic and employment benefits. Investments
made now can have immediate employment
benefits and long-term payoffs in terms of
energy supply to feed the future needs of the
economy.
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CHAPTER 4

BUILDING A RESILIENT ENERGY
FUTURE FOR ASIA AND THE PACIFIC

First steps towards recovery from
COVID-19
The year 2021 marks the time that nations can
begin to build back better. The initial wave of
COVID-19 exacted a heavy economic and social
toll in 2020, although by the end of that year,
many Asia-Pacific nations were showing signs
of strong recovery. Governments introduced
containment measures and targeted the threats
that the pandemic posed to households,
businesses, health care and educational systems
with a range of stimuli and policy measures. The
success of rollout measures is highly contextspecific. Yet, while it is too early to provide a
full assessment, overall the Asia-Pacific region
appears to have fared better than other parts
of the world, with lower infection rates and
faster economic recovery. In the energy sector,
despite the dramatic decline in energy demand
in the first months of the COVID-19 pandemic,
by the end of 2020 demand had recovered and
exceeded year-on-year levels in several of the
region’s major developing economies.

Vaccine rollouts are beginning, and with the
end of a pandemic in sight, recovery plans are
beginning to appear in the region. Following
initial response measures, which largely focused
on sending emergency funding to health-care
and vulnerable economic sectors, these plans set
the direction of development, identifying where
nations are directing funds to support a full
economic recovery.
The COVID-19 pandemic recovery offers an
opportunity to accelerate the energy transition,
not only with the objective of realizing more
sustainable energy systems, but by also building
the resilience of energy and related systems
so that they can best serve the economic and
social needs of the region. As highlighted by the
pandemic, resilience is critical; energy systems
must be able to offer flexibility and effective
responses to demand shifts and other shocks
that can disrupt supply chains, affect essential
workers or close borders. At the same time, it
must be remembered that the pandemic is set
within a larger backdrop where hundreds of
millions of people within the Asia-Pacific region
remain without basic, modern energy services,
and climate change poses growing threats to
societies and economies.
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The combination of challenges calls for
integrated and holistic national and regional
approaches. Pre-COVID-19, the pace of progress
in renewable energy and energy efficiency was
falling behind what was needed to achieve
global SDG targets and climate objectives. Yet,
accelerating progress in these areas requires a
shift towards expanded, digitized, decentralized
and technology-dependent systems, which open
up new areas of vulnerability for national energy
systems and energy sector actors. These factors
include cyberattacks and a growing reliance on
critical raw materials.
Many questions remain as to how to proceed
in a manner that best meets short-term needs
while also setting the foundation for a better
long-term outcome. Much-needed policies may
come in the shape of stimulus packages to
drive recovery from COVID-19. However, across
the region to date, neither the environment nor
climate change have been primary driving factors
for defining many countries’ economic recovery
plans. Some Governments have also used
the pandemic to roll back environmental and

climate regulations as well as to bail out their
fossil fuel industries, leading to a net negative
climate impact in all of the Asia-Pacific countries
surveyed under one analysis (Harvey, 2020).
So far, the regional response has yet to capture
the potential benefits of a green-focused
recovery. Energy-related policy responses,
beyond assuring reliable and affordable supplies
for populations and businesses, have placed
emphasis on domestic energy production,
with both positive and negative significance
for the energy transition. Renewables and
energy efficiency are being given a boost under
numerous recovery plans, countered by plans
for greater reliance on domestic fossil fuels. For
example, India is backing increased solar power
while also supporting increased coal mining and
rolling back requirements on coal washing that
reduces pollutants. China has increased solar and
wind targets, while also expanding coal mining
and ramping up new coal capacity installations
at the fastest rate since 2015. In sum, quantified
national energy policy commitments announced
in 2020 by a selection of major Asia-Pacific

Asia-Pacific 2020 policy commitments favour fossil fuels
Figure 39.

Quantified energy policy commitments by category share, 2020
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economies demonstrate a greater emphasis
being given to fossil fuels, with Australia and
China standing out as exceptions (figure 39). This
stands in contrast to the many national net zero
emissions announcements made in 2020.

Opportunities for the pandemic
recovery
I n te r m s o f p a n d e m i c re co v e r y, s m a r t
investments in energy efficiency and renewable
energy offer greater returns in terms of job
creation than do fossil fuels, and target key
areas of carbon emissions, helping to advance
climate objectives. Well-directed funding can
have a multiplier effect through higher economic
returns, increased job creation and reduced
greenhouse gas emissions.
I n t h e e n e rg y s e c to r, t h e g rea te s t j o b
opportunities can be found in building energy
efficiency, with approximately 15 jobs created per
million dollars of capital investment (figure 40).
Building energy efficiency is a weak area for
the region, but also a key sector for meeting
climate objectives. In 2018, 39 per cent of global
energy-related emissions came from buildings
and construction. Improving energy efficiency
in buildings not only can reduce energy
consumption and emissions, but also, from a
job perspective, provides approximately three
times the employment benefits of new fossil fuel
power generation per dollar spent.
Renewable energy, also at the heart of both
tackling climate change and meeting the region’s
growing appetite for energy, provides strong
employment opportunities. Notably, solar PV,
which is also rapidly becoming the most widely
available and lowest cost new energy supply in
many contexts, offers between two and three
times the number of jobs of conventional power
generation. At the same time, strengthened
power grids are the fundamental enabler for
economies to provide quality energy access
and take advantage of the most cost-effective

variable renewable energy supplies, while also
providing good employment value.
Investment in industrial efficiency not only
drives job growth and lowered emissions,
but also increases economic competitiveness
through reduced energy and production costs. At
the same time, the more efficient transportation
of people and goods provides short-term job
creation from construction activities, and longterm benefits from the interconnectivity of
existing and new economic zones. A number
of Asia-Pacific economies have already taken
advantage of this opportunity by building highspeed railways, and by making and approving
plans for a number of pipeline projects.
The response must be stronger, and must not
only accelerate the energy transition to realize
sustainable energy and climate objectives, but
do so in a manner that builds in greater levels
of resilience. The recovery offers the opportunity
to make pivots within the energy sector which
consider the balance between energy security,
energy equity and environmental sustainability.
At the same time, it also offers the chance for
building in greater capacities to resist and
respond to the growing number and character
of hazards brought on by both internal sectoral
shifts and external factors. The priorities that
Asia-Pacific economies should consider in
the development of their recovery efforts are
discussed below.

The need to balance the “Energy
Trilemma” for the energy transition
The optimal path through energy transition is
different for each nation. Each has a baseline
energy sector structure, a unique set of
conditions, and is at a different stage of the
energy transition. Some Asia-Pacific nations are
working towards the expansion of basic energy
services to households and industries, while
others are seeking to optimize their existing
structures. However, the overarching phases
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Investing in clean energy offers strong economic benefits and targets emissions reductions
Figure 40.

Construction and manufacturing jobs created per million dollars of capital investment;
emissions by sector, 2018
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remain the same – providing the core elements
of a sustainable energy supply and distribution
infrastructure, followed by optimization of
energy markets and infrastructure, and finally
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moving towards net-zero with the integration of
clean energy systems across sectors (figure 41).
The majority of the Asia-Pacific economies are
within the initial phase of energy transition, by
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Economies have differing circumstances but follow a common energy transition pathway
Figure 41.

The phases of the energy transition
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Source: Authors’ adaptation of the similar power system concept, “Path to maximise System Value,” presented by the World Economic Forum and Accenture, in 2020.

working to secure sufficient and sustainable
energy supplies and connect populations to
them. However, 2020 has seen several major
economies set their sights on full energy
transition with pledges to achieve net-zero
emissions, including China, Japan, New Zealand
and the Republic of Korea. More nations will
need to follow if global sustainable energy and
climate objectives are to be achieved.
Energy security lies at the base of regional
energy policymaking and energy transition.
While energy security is defined and interpreted
according to national circumstances in terms
of economic development and energy system
structures, together with perceived risks and
geopolitical matters (Ang et al. 2015), it requires
the capacity to meet current and future energy
demand with reliable infrastructure that can
withstand and recover from system shocks
(World Economic Forum, 2020). However, energy
security in the traditional sense is insufficient to
meet the requirements of energy transition.
As the energy systems have undergone
technological transformation, and as the world
moves to confront the major externalities
brought about by energy use, energy security
must be set within a broader framework. The
“Energy Trilemma” proposed by the World
Energy Council (figure 42) balances traditional

energy security with energy equity – defined
as access to reliable, affordable and abundant
energy for domestic and commercial use – and
environmental sustainability, representing
the transition of a country’s energy system
towards mitigating and avoiding environmental
degradation and climate change impacts (World
Economic Forum, 2020). Achieving a balance
between these dimensions is necessary in order
to place economies on the path of the energy
transition (Ang et al., 2015) and contribute to
the multi-dimensional achievements of global
sustainable energy and climate objectives.
The Energy Trilemma Index, which scores
n a t i o n al e n e rg y sys te m s aga i n s t t h e s e
concepts, offers insight into how well AsiaPacific economies are balancing the three areas
to deliver sustainable energy. Of the countries
surveyed by the World Energy Council (WEC) in
its 2020 survey, Asia-Pacific countries are widely
distributed across the index (figure 43), with New
Zealand rated the highest regionally and taking
tenth place globally. At the lower end of the
rankings are nations with high reliance on one
source of generation, low levels of energy access
and poor environmental attributes.
Regional progress within the energy trilemma
has been largely based on the expansion of
access to modern energy. In 2020, globally
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The energy transition requires balancing the components of the “Energy Trilemma”
Figure 42.
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Cambodia, Myanmar and Bangladesh ranked
first, second and fourth, respectively, for
improvement since 2000 due to strides made
in electrification. Environmental performance
has also improved with increased clean energy
deployment among Asia-Pacific nations, yet
only New Zealand received an ‘A’ grade for
environmental sustainability. In terms of energy
security, regional economies generally score
below the global average, with little progress
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being made as surging demand has been met
with increased imports, and renewables have not
been able to meet the growing demand (World
Economic Forum, 2020).
Energy systems that balance energy security,
social equity and the environment are required
to meet not only the need for energy, but the
spectrum of development objectives contained
within global, regional and national goals.
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Asia-Pacific economies can better balance energy systems in terms of security, equity and
environmental sustainability
Figure 43.

Asia-Pacific WEC Energy Trilemma Index scores and dimension grades, 2020
Security Equity Sustainability dimension grading (ABCD)
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New considerations for energy
resilience
To build further on the energy security
framework set out in the energy trilemma, it
is necessary to consider energy resilience. As
economies have been forced to respond to the
multidimensional domestic pressures produced
by COVID-19, the concept of “resilience” has
gained a higher level of importance. Definitions
of resilience vary depending on the sector and
policy context. However, in general, resilience is
the capacity and ability of a system to withstand
attacks, cope with diverse disruptions and be
restored rapidly to full functionality. Hence,
energy system resilience includes robustness,
adequacy, adaptability, flexibility and reliability

“Resilience is the ability of a system,
community or society exposed to hazards
to resist, absorb, accommodate and
recover from the effects of a hazard in
a timely and efficient manner, including
through the preservation and restoration
of its essential basic structures and
functions.”
Source: United Nations Office for Disaster Risk Reduction.

of energy systems, resources, and infrastructures
(Umbach, 2021). Resilience can therefore be
categorized as a pre-condition of energy security
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– an energy system cannot be secure if it does
not incorporate resilience.
The energy sector of today is not the energy
sector of yesterday, and it will continue to evolve
in the future. Decentralization, digitization,
electrification of end uses, and growing supply
chain interconnectivity are transforming
the energy landscape, and new areas for
consideration are emerging. At the same time,
the intersections and interdependencies that
energy has with critical systems such as health
care, transport and communications must be
better understood.
With the move from analogue to digital,
cybersecurity is an area where many energy
providers find themselves ill-equipped to
prevent and manage threats. In addition,
together with the exponential growth of solar,
wind and battery technologies, there are new
considerations for the sustainable supply and
lifecycle management of critical raw materials.
While climate change presents a long-term
and growing threat to physical infrastructure,
COVID-19 has exposed system vulnerabilities
to disruption and restriction demands on the
movement of people and materials.
The pandemic has prompted new development
directions for the energy sector that have yet
to fully materialize but will set the direction for
years to come. While unpredicted challenges will
continue to present themselves, now is the time
to bolster resilience through a combination of
policy, technology and systems management
in order to address the present situation while
insulating against the impact of future shocks.
This section discusses four frontiers in energy
resilience – global pandemics, cybersecurity,
the supply of critical raw materials and climate
change.

A

Pandemics and the energy sector

Throughout the 20th Century pandemics have
affected the world or large regions. These
include the Spanish Flu of 1918, the Asian Flu
of 1957 and, more recently, HIV and Ebola.
Outbreaks of novel viruses from zoonotic
origins are not a new phenomenon. However,
COVID-19 is different from these previous
crises because of how globalization and the
unprecedented mobility of populations have
allowed it to spread to almost every country.
Its impact is accentuated by the crippling effect
of the simultaneous social, economic and
health-care crises it has unleashed. The full
scale of the impact of COVID-19 on the world is
still unfolding. As an unpredicted and, in many
ways, unprecedented event, it has prompted
introspection on how social, economic and
infrastructural systems can be made more
resilient to pandemics and other future crises.
With more data becoming available, indications
are that most energy supplies and infrastructure
have been largely resilient in the face of the
COVID-19 crisis. Asia-Pacific nations have not
experienced major disruptions to the supply
of energy such as electricity, oil and gas during
the COVID-19 pandemic, but energy demand
has been reduced dramatically and significant
impacts have stemmed from the disruption of
revenue streams, project delays and operational
constraints.
Emerging evidence suggests that renewable
power installations have been more resilient
than conventional energy in the face of
the pandemic. One global study of energy
infrastructure demonstrated that wind and solar
performed best, particularly in comparison to
coal and nuclear power (figure 44), with revenue
resilience and operational complexities being
key drivers (Foresight Group, 2020).
Renewable energy infrastructure such as solar
and wind installations, are resilient to the effects
of these crises because they do not rely on a
supply chain of energy inputs to operate. They
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Renewable energy has been resilient to pandemic disruptions
Figure 44.

Global energy infrastructure pandemic resilience scores
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generate energy at zero marginal cost, making
them more able to cope with reductions in
demand than fossil fuel plants, and are highly
automated, and thus less impacted by lockdowns
of essential workers.
While other parts of the energy sector have
suffered significant setbacks under the COVID-19
pandemic, renewable power has grown nearly
4 per cent globally, setting new records in 2020,
and is expected to increase an additional recordbreaking 10 per cent in 2021. While outlooks for
Asia-Pacific economies vary according to policy
contexts and sector barriers, Asia-Pacific market
expansion will largely drive this global trend (IEA,
2020c).
From a different perspective, the pandemic
is testing the resilience of regional oil and gas
industries and exporting economies, which
have been hit hard, both by reduced demand
and by low prices. Global oil demand has fallen
dramatically, revealing a notable fault line
between exporting and importing countries.
While exporters have faced shrinking markets
and plunging revenues, importers in some
cases have been able to benefit and build up

strategic reserves. The pandemic’s shock to oil
and gas industries has exacerbated financial and
structural weaknesses set in an environment of
growing pressure to move towards low-carbon
energy systems; recovery will require new levels
of innovation and performance.

B

Cybersecurity as a new frontier for energy
systems

As the digitalization of the energy sector
has accelerated, the mutual dependence of
Internet access and power grids are clear. Key
components of energy systems, such as smart
meters, smart grids, SCADA18 and blockchain,
require the Internet to function. The resilience of
the Internet is therefore becoming increasingly
important as the electricity sector plays a greater
role in transport, industry and buildings. In turn,
all of these systems and the economies on which
they depend will be increasingly vulnerable to

18 Supervisory control and data acquisition – a control
system architecture to manage power stations and other
complex systems.
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Electric utilities can be affected by cyberattacks across the whole value chain
Figure 45.
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cyberattacks without the right safeguards in
place.
Cyberattacks are on the rise, and are becoming
increasingly sophisticated, with a trend moving
from data theft towards the hijacking of control
systems and logic controllers operating critical
infrastructure. One global survey of more than
1,700 utility professionals found that more
than half had experienced at least one attack
involving the loss of private information or an
operational outage in the past year, yet 35 per
cent of respondents said their organization
has no response plan (Siemens, 2019). The
increasing reliance on digital systems creates
systematic vulnerabilities to cyberattack, while
critical energy infrastructure is vulnerable to
cyberattacks as, in many cases, they rely on
outdated computer systems (Umbach, 2021).
Electric utilities, as they transition from analogue
centralized to digitized distributed structures
are vulnerable across all parts of their system,
from generation, transmission, distribution to
metering (figure 45).
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B u i l d i n g re s i l i e n ce to c y b e ra t t a c k s o n
information technology (IT) systems and
operational technology (OT) is an increasingly
important area for the energy industry, to be
paired with existing measures to protect from
physical vulnerabilities. Cyberattacks are a
dynamic and evolving threat that requires
an understanding of the risks to physical
infrastructure and operational activities,
technical capability to identify threats, and
a readiness with appropriate defence and
response measures. Measures to bolster
awareness and build expertise to match the
threat are needed in the region.

C

Critical raw materials and the growth of
clean energy technologies

Renewable energy systems such as those based
on sun and wind do not require continuous
inputs of energy commodities. However, the
manufacture of the renewable energy systems
relies on Critical Raw Materials (CRMs). These
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Solar PV panel and other renewable technology waste is an emerging concern that is yet to be addressed
Figure 46.

Cumulative end-of-life solar PV panel waste projections in a high-loss scenario for
selected Asia-Pacific economies
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CRMs are elements such as rare earth metals,
lithium, cobalt and others that are used in clean
energy systems such as wind turbine generators,
solar panels, energy storage systems and for
electric motors in EVs and high efficiency lights
(Leader, 2020). The enormous uptake of these
technologies as part of the energy transition
will create a spike in demand for these CRMs.
In turn, this might create bottlenecks and
supply shortages in each stage of production
– from mining to processing, refining and
manufacturing. Currently, industries utilizing
CRMs depend on limited extracting as well
as producing countries and companies. The
sustained supply of CRMs at a stable price
will therefore become a core component of
the concept of clean energy supply security
(Umbach, 2018). While in many cases these
materials are not physically scarce, supply risks
are posed by vulnerabilities due to production
being centred in a few producer countries and
companies. The risks must be evaluated based
on future growth scenarios of the industries
that consume CRMs. Today, some 50 per cent of

CRMs are located in fragile States or politically
unstable regions (Umbach, 2018 and 2021a; World
Bank, 2017; and Kooroshy et al., 2014).
CRMs, including rare earth elements, are being
consumed in larger quantities with the boom in
renewable energy and storage technologies, but
face sustainability issues in terms of potentially
toxic mining practices and uncertain availability.
The ballooning solar PV industry is giving rise to
a growing waste problem, predicted to reach as
much as a cumulative 78 million tonnes globally
by 2050 (IRENA and IEA-PVPS, 2016), with AsiaPacific economies contributing more than half
of that amount (figure 46). Nations have yet to
develop policies and plans on how to properly
dispose of, or recycle, panels at end of their
lives, meaning the panels will contribute to
landfill waste and create hazardous substance
exposure risks for people and drinking water
(Chowdhury et al., 2020). Meeting the growing
energy needs of the region in a sustainable
manner requires comprehensive thinking that
considers not only how to increase energy
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supplies, but also the impacts on the climate,
people and the environment as well as newly
emerging implications on material use and
disposal.
As the clean energy sector grows, the issues
of CRM supply and material management will
become pressing and require appropriate policy
and investment responses. Already, some sectors
are looking to lower dependence on CRMs,19
while reuse, substitution and recycling also offer
opportunities. Application of these strategies
could enhance security of supply for CRMs and
form part of the development of the broader
move towards circular economies.

A changing context for energy
resilience
Several global megatrends that have emerged
during the past decade have significant
implications for energy security and energy
resilience – i.e., climate change, the rise of
renewable energy and the electrification of end
uses.

A

Integrating climate change resilience into
energy systems

Climate change increases the likelihood of
damage to infrastructure and interruption of
the supply of energy through more frequent
and more intense weather events. However,
catastrophic events that damage energy
infrastructure are not the sole consideration
when ensuring greater resilience. Changing
weather patterns can change rainfall, wind
and solar patterns at some locations, reducing
generation. For example, low water levels
from an extended dry season in 2020 within
19 For example, Tesla is developing a new battery design
that will eliminate cobalt (see https://eepower.com/newindustry-products/teslas-4680-a-cobalt-free-silicon-batterysolution/#
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the Mekong River basin led to power supply
shortages.
Higher temperatures and water shortages
can also reduce the output of thermal plants,
and extreme heat can stress power grids,
increasing outages. On the demand side, rising
temperatures can push up demand for electricity
through air conditioning, stressing the system
through rising peak loads.
Climate resilience is essential to the technical
and economic viability of the energy sector to
ably meet growing energy demand. Therefore, it
is essential that climate models are incorporated
into the planning of energy infrastructure,
particularly infrastructure which has a long
design life and may be operating well into an
environment of changed climate. How climate
change has an impact on the energy system is
an area that requires continued research and
modelling to support effective decision-making.

B

Renewable energy and the electrification
transforming the energy sector

Across the Asia-Pacific region and in many other
global regions, renewable energy generation
has expanded due to sharply falling costs,
particularly for solar and wind power. According
to IRENA (2020b), between 2010 and 2019
the cost of electricity from utility-scale solar
photovoltaics fell 82 per cent, onshore wind by
39 per cent and offshore wind by 29 per cent.
New solar and wind projects deliver power more
economically than new and existing coal-fired
power plants, while battery costs are also rapidly
falling. These trends are expected to continue
and will drive increasingly higher penetrations
of renewable energy. This shift to renewables
in most national contexts not only represents
a diversification of energy supplies, but also a
lowering of reliance on imported fossil fuels. As
the result of the expansion of renewable energy
technology, new geopolitical dependencies can
be expected to emerge.
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At the same time, the electrification of end uses
means that electricity demand is growing fastest
among energy resources. Against a background
of growing energy consumption, the proportion
of electricity in energy consumed grew from
13.5 per cent in 2000 to 20.9 per cent in 2018.
This increase in the share of electricity as an
energy source can be explained by rising living
standards, proliferation of household appliances
such as air conditioners, and the increasing
use of electricity in sectors such as heating, ICT
and transport. Looking ahead, electrification
and digitalization of the transport and heating
sectors as well as the ‘fourth industrial
revolution’ of technologies such as automation,
robotics and artificial intelligence systems will
significantly increase the demand for electricity
in final energy consumption. Estimates suggest
that electricity could represent 50 per cent
(IRENA, 2019), or even up to 70 per cent (Energy
Transitions Commission, 2020) of global final
energy demand by 2050.
Electrification offers an effective low carbon
development pathway when combined with an
increase in renewable power. A stable supply
of electricity that is sufficient to meet a strong
growth pattern under a transition scenario is
dependent on the modernization and expansion
of transmission and distribution grids, and in
many cases, cross-border interconnections.
Those networks will require significant
investments for modernization and expansion.
By 2050, projected global cumulative grid
investments may reach $14 trillion, with almost
half of this being spent in the Asia-Pacific
region (BloombergNEF, 2020a). The risks from
insufficient or untimely investments in electricity
grids to ensure the future reliability and security
of electricity systems may be compounded by
the uncertainties of changing regulatory systems,
underestimated demand and deteriorating
financial conditions of energy utilities,
particularly in many developing countries (IEA,
2020e).
In addition, flexibility in power plants,
energy storage and demand-side resources

are becoming the cornerstone of electricity
security and resilience in modern power
ecosystems. Technology innovations and their
implementation in other sectors might be
fuelled by rapid digitalization. The worldwide
spread of information technology applications,
including cryptocurrencies, blockchain and cloud
computing, are energy intensive and introduce
uncertainty into many energy forecasts.
One of the latest examples is the worldwide
introduction of 5G, which could dramatically
increase communications network electricity
consumption. Some experts have even estimated
a doubling of the energy consumption by
communication service providers (Janssen, 2020;
and Frenger and Tano, 2019).
While electrification and digitalization in key end
uses and technologies such as electric vehicles,
rail, heat pumps and cooking, also promise
substantial prospects for energy conservation
and enhancing energy efficiency, it is unclear
how this will counteract the additional power
usage from digital transformation. As a result,
underestimating the increase of electricity
demand could have wide-ranging implications
for future energy demand, climate targets as well
as efficiency targets at the national, regional and
global levels.

Moving beyond the pandemic towards
an accelerated sustainable and
resilient energy transition
COVID-19 has unleashed multiple simultaneous
crises across the world and has brought a new
series of challenges for the region which require
fresh thinking on energy security and resilience.
In the face of COVID-19, the uninterrupted supply
of energy has been critical and a fundamental
element of national capacities to provide
power and fuel to the most strained areas
within societies and economies – i.e., hospitals
and health-care facilities working to contain
the virus, remote workers keeping businesses
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operating; and students at home engaging
through new means of learning.
In the wake of COVID-19, decisive policy
interventions and investments are needed that
focus on clean energy together with measures
to increase the security, inclusiveness and
resilience of energy systems. Well-directed
spending can have a multiplier effect, producing
greater value than the initial input. In contrast,
poorly allocated funds that support the
continuation of activities of diminishing value
create a negative economic return. In this regard,
past experience from downturns, such as the
2008 global financial crisis, can offer lessons
for today. At that time, green stimulus measures
in the areas of clean energy and clean energybased infrastructure helped economies to
recover and created jobs at a rate higher than
spending on fossil fuels and traditional stimulus
(Jaeger et al, 2020).
In an environment of economic contraction
and financial challenges for utilities, greater
investment is also needed in the area of energy
security in the form of climate change resilience
in infrastructure and increased cybersecurity
capacities. For the longer-term viability of the
clean energy sector, nations will need to grapple
with the challenges of the supply and lifecycle
management of critical raw materials.
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Today, the investment opportunities for clean
and resilient energy solutions have never been
better. Technology convergence on both supply
and demand sides of the energy system, in
areas such as decentralized power, renewable
energy, energy storage and electric vehicles,
together with data and artificial intelligence, are
opening new possibilities for energy providers,
businesses and consumers. Conventional
centralized energy systems are increasingly
being complemented by decentralization with
embedded generation, mini-grids and peerto-peer energy trade. Cross-border power
exchanges are starting to capture the economies
of scale of large renewable energy potential
and high-voltage, direct current (HVDC) electric
power transmission systems. Solar and wind
technologies have become mainstream and,
in many contexts, the lowest-cost option for
new power capacity. In the near future, with
continued fall of technology prices and growing
developer experience, they will become so,
across the board. Energy efficient technologies
have advanced, helping industries deliver more
value and allowing vehicles and buildings to
consume less energy, but the outstanding
potential for investments in this area is large.
The electrification of end uses, when coupled
with low-carbon supplies, has become a key
strategy for reducing local pollution and carbon
emissions, helping to drive new technology
innovations.
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CONCLUSION AND
RECOMMENDATIONS

Conclusion
The Asia-Pacific region’s progress against the
objectives of SDG 7, “Ensure access to affordable,
reliable, sustainable and modern energy for all”
is mixed. Greater efforts, especially given the
setbacks that economies face under the COVID-19
pandemic, are needed to put the region on track.

A

Electricity access, quality and reliability
are needed for recovery and resilience

The region has demonstrated good progress
under SDG 7 in the area of electrification and is
on-track to achieve universal access to electricity
by 2030.
The COVID-19 pandemic has demonstrated
that access to energy is a building block of not
only economic and social progress, but also
resilience. Energy has been a critical component
of pandemic response measures, powering
hospitals and clinics, and enabling remote work
and education. At the outset of the pandemic,
regional Governments were quick to assure

households, businesses and industry of a
continuous supply of affordable energy.
The pandemic has also highlighted the
vulnerabilities that remain in the region where
electricity has yet to reach, or where the power
supply is unreliable. Health institutions in some
countries report having no electricity, or an
unreliable, poor-quality supply that limits their
capacity to deliver essential services – including
vaccine storage – and causes damage to critical
equipment. In these economies, an even larger
share of schools report having no connection.
While utilities and off-grid providers have
experienced a negative impact during the
pandemic due to reduced revenue streams
and manpower and supply-chain disruptions,
delaying infrastructure construction and
maintenance activities, in the post-pandemic
period, more must be done beyond shoring
up struggling utilities and resuming delayed
projects. Gaps in electrification must be filled,
and the quality and reliability of power supply
must be strengthened as a fundamental aspect
of rebuilding economies and introducing greater
resilience to future threats.
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B

Clean cooking is essential to an equitable
energy transition

The second half of the energy access picture,
shifting households to primary reliance on
clean cooking methods, remains largely
unaddressed, albeit with notable exceptions.
The region is on a trajectory that falls wellshort of universal access. Rural areas remain
the most disadvantaged, with nearly three out
of five people residing in rural households
being reliant on the use of dirty and unhealthy
fuels for cooking and heating. The household
use of traditional biomass and kerosene emits
pollutants into the air, including fine particulate
matter, which is associated with myriad health
problems, including respiratory, pulmonary and
cardiovascular diseases. While it is too soon to
establish a link between cooking practices and
vulnerability to the effects of COVID-19, relevant
studies point to higher mortality risks.
Access to clean cooking is both an equity
and a public health concern, with particular
consequences for women and those most
vulnerable within societies. In countries where
Governments have demonstrated a strong
commitment to this issue, successful models
have arisen. Household surveys demonstrate a
broad willingness for the adoption of modern
appliances, including cooking, but access,
affordability and behaviour change are the
key barriers to conversion. Clean cooking is an
important part of an equitable energy transition
and a sustainable future, and therefore must be
included in post-pandemic recovery planning
and investments.

C

Clean energy is needed to bolster recovery
efforts and meet climate objectives

The Asia-Pacific region is making strong headway
in the introduction of renewable energy and
lower energy intensity. Yet, this progress
is countered by a growing energy demand
and continued reliance on fossil fuels. PreCOVID-19 data suggest that the pace of progress
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is insufficient to meet the goals of the Paris
Agreement, while the potential for expansion in
both of these areas is large.
However, 2020 has been a pivotal year for clean
energy, with a number of national pledges to
achieve carbon neutrality emerging from the
region. While COVID-19 pandemic response
measures have, at the time of drafting this
report, favoured polluting industries, the end of
2020 showed an improving picture under longerterm recovery plans.
Within the energy sector, renewable energy and
energy efficiency offer the strongest combination
of economic, jobs and climate benefits. In
addition, from a pandemic resilience perspective,
renewable energy outperformed conventional
energy, adding this angle to the case for
expansion. While renewable energy is gaining
growing support, particularly as it becomes
the least-cost option in many contexts, energy
efficiency has yet to be mainstreamed across
sectors and economies. Higher initial prices for
technologies continue to be a key deterrent.
The pandemic-related economic downturn and
low energy prices threaten investment in this
area, increasing the importance of government
regulation and tools such as incentives and
carbon pricing.

D

Current and emerging threats to energy
security require greater attention

The energy transition is transforming the energy
sector with major shifts to decentralization
and digitization. Climate change presents a
growing risk for energy infrastructure due to
the increased frequency of extreme weather
events and changing temperature as well as
hydrological conditions affecting energy systems.
The increased surface area of energy systems
not only presents greater potential vulnerability
to natural events, but also human interference
through physical actions and cyberattacks. With
the rising costs of natural disasters and a high
percentage of utilities experiencing cyberattacks,
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more policy attention and capacity-building is
needed in building physical and operational
resilience to external sources of disruption. At
the same time, energy efficiency builds resilience
by lowering energy demand and reliance, thus
reducing vulnerabilities to external shocks.

Recommendations for policymakers

A

Adopt an aggressive, equitable, jobsdriven clean energy agenda in postpandemic recovery plans

Increasing the ambition of clean energy and
emissions targets, and introducing or raising
actual or effective carbon pricing mechanisms,
is necessary to accelerate energy transition.
The pandemic recovery offers the opportunity
to introduce new measures that align economic
recovery with SDG 7 and Paris Agreement climate
objectives. Investments in energy efficiency and
renewable energy offer job creation returns
in greater numbers than with fossil fuels,
lower emissions and the provision of positive
social benefits, including clean air that lowers
health risks. In addition, the inclusion of more
women in future opportunities can support the
diversification of viewpoints and bring valuable
perspectives to planning and design stages.

B

Employ international standards and
develop supply chains to meet the
challenges of clean cooking

Universal access to clean cooking is an integral,
but largely overlooked component of the energy
transition. ESCAP’s systematic review of clean
cooking programmes and policies, summarized in
Chapter 3, presents an up-to-date understanding
of the challenges faced in this sector, together
with a framework for the creation of an enabling
environment. Fundamental to the transition is
the adoption of international standards and the
phaseout of polluting technologies. In addition,

supportive policies and financial mechanisms
are required to develop sustainable, reliable
supply chains for the low-emitting and highefficiency fuels and technologies. Within the
region are several successful initiatives that
provide good policy examples which can be
adapted to other national contexts.

C

Improve the investment environment for
clean energy

Fo c u s o n c re a t i n g a n e n a b l i n g p o l i c y
environment for private sector investment in
clean energy while directing government support
to areas for which it is difficult to mobilise
investments and where critical markets are
negatively affected by the pandemic.
Provide policy certainty – Adopt ambitious but
achievable renewable energy, energy efficiency
and emissions targets along with establishing
a price on carbon, to establish a clear
development direction for the energy sector,
while introducing a comprehensive and coherent
package of policies and measures. Singular
initiatives should be avoided, and instead,
short-, mid- and long-term planning introduced
to offer an SDG 7 roadmap towards target
achievement such as that provided by ESCAP’s
NEXSTEP initiative. Long-term policy stability
and predictability should be complemented
by investment strategies and measures such
as carbon pricing, long-term contracts and
investment guarantees.
Streamline clean energy investment approvals
and procedures – Reduce regulatory red tape
for the implementation of clean energy projects,
allowing for their fast deployment, while also
assuring market balances. Strategies include
providing a one-stop shop for permits, reducing
the number of procedural steps, harmonizing
requirements and offering clear timelines for
processing.
Reduce capital costs for clean energy –
Governments can support the accelerated
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uptake of renewables and energy efficient by
lowering capital costs on various scales. Example
measures include the elimination of valueadded taxes on renewable energy and energy
efficient technologies, the lowering or removal of
fees for the approval process, subsidies or lowinterest financing options, and the extension and
expansion of tax credit schemes.
At the same time, strengthen the capacity of
local finance institutions to offer attractive
and innovative lending products for clean
energy sector manufacturers, project
developers and individual consumers looking
to install renewable energy or energy efficient
technologies.
Focus on investment risk reduction – The
pandemic has damaged risk profiles in many
parts of the energy sector due to drops in
energy demand and revenue disruptions. Lowrisk acceptable-return investment environments
are needed to mobilise private sector funds,
and therefore Governments should prioritise
measures that reduce, transfer or compensate
for risk. Transparent and strong regulatory
environments and support through public loans,
guarantees and equity are examples of derisking measures.
Plan for the transition of conventional energybased local economies – Timelines for
infrastructure phaseouts, and transitional
planning for local economies built around
conventional energy supply chains, can help
maximize investment opportunities, minimize
negative socioeconomic impacts and decrease
the social and political barriers to the transition.

D

Prioritise and expand low-risk and existing
successful initiatives

Energy efficiency, while often less publicized
than renewable energy, offers attractive financial
paybacks while accelerating clean energy
objectives and reducing demand on energy
systems. The “low-hanging fruit” of energy
Shaping a Sustainable Energy Future
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efficiency, where payback periods on energy
investments are short, include implementing
energy efficient lighting, motors, pumps
and HVAC systems. Undertaking government
building of energy retrofits, while introducing
programmes supporting businesses and
households to undergo energy upgrades,
is a proven stimulus strategy that regional
economies can readily adopt utilizing existing
technologies, energy service companies and
lenders.
Promoting “shovel-ready” energy efficiency,
power grid and renewable energy projects under
existing national plans can accelerate progress
towards national targets while providing an
employment boost. Energy efficiency builds
resilience by lowering energy demand, thus
increasing system reliability, lowering exposure
to energy price volatility, and reducing
vulnerabilities to external shocks. Communityscale energy efficiency can allow more economic
resources to remain within the community,
allowing spending in other areas, while
positioning local economies to manage energy
price increases or supply shortages. Accelerating
the modernisation and expansion of national
energy systems helps to build system resilience,
improves service delivery, and expands capacity
to meet the demands of a growing power sector
with a rising share of variable renewable energy
supply. Expanded transmission can also unlock
new investment in renewable-rich regions.

E

Analyse existing and emerging threats to
build resilience into energy systems

The COVID-19 pandemic has revealed a number
of vulnerabilities within regional energy
systems – climate change threats to critical
infrastructure continue to grow; and the energy
transition is introducing a new set of threats in
the form of cybersecurity as well as the supply
and management of critical raw materials.
While vulnerabilities will vary, it is imperative
that nations assess these risks and develop
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comprehensive plans to combat and mitigate
them.

F

Increase regional cooperation and lower
clean energy trade barriers

Although the COVID-19 pandemic has created
emergency situations requiring the full
attention of policymakers, restricted crossborder movements of people and goods, and
prevented person-to-person exchanges, ESCAP
member States should commit to continued
information exchange and cooperation in

the area of sustainable energy. ESCAP’s
intergovernmental platform and technical
capacity can be used to support countries in
their response and recovery efforts. As the
region emerges from the downturn, information
exchange through regional dialogue can assist
regional Governments to compare their own
progress and learn from successful strategies
being implemented regionally. Nations should
assure the continuation and expansion of efforts
to harmonise and interconnect energy markets
offers opportunities to take advantage of lowestcost and most-efficient resource and technology
options.
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