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Access to renewable energy and energy efficiency 
solutions and technologies are key to building 
climate-resilient livelihoods in the mountain areas of 
the Hindu Kush Himalaya (HKH). However, despite 
its vast potential for hydropower and other sources 
of renewable energy, the HKH region remains 
energy-poor and vulnerable. This is mainly due 
to a broad range of barriers, including policy and 
regulatory obstacles, outdated technologies, and the 
lack of capacity and finance, thereby preventing the 
region from taking full advantage of the existing and 
potential renewable energy sources for decentralized, 
sustainable energy solutions in off-grid mountain 
areas. 

In particular, the baseline assessment conducted 
by Renewable Energy and Energy Efficiency 
Capability for the Hindu Kush Himalaya (REEECH) 
and feasibility study reports reveal that accurate 
mountain-specific energy data – for example, on 
energy access, renewable energy (RE), and energy 
efficiency – is hardly available, and sustainable 
energy policies, targets, and legal and regulatory 
frameworks applicable to mountain settings and 
their unique ecosystems present key barriers 
to appropriate sustainable energy governance, 
environmental management, and the development of 
energy markets in the region. 

Background

It is against this backdrop that REEECH has 
developed this energy profile, a snapshot for each 
of the eight countries of the region – Afghanistan, 
Bangladesh, Bhutan, China, India, Myanmar, Nepal, 
and Pakistan. It seeks to provide deeper insights 
into the prevailing energy situation in each of these 
countries. It is based on secondary information 
available in the public domain. This energy profile 
provides insights, country-wise, on the institutional 
structure, total primary energy supply, total final 
energy consumption, installed capacities, energy 
generation, energy trade, the renewable energy and 
energy efficiency policy landscape, progress made 
towards relevant sustainable development goals, 
the share and intensity of renewable energy per 
US dollar, the opportunities to harness RE, and the 
priority areas of action, measures for governments to 
consider in advancing renewable energy and energy 
efficiency in the mountain context.

A collated regional database has been created. 
Country-specific information can be accessed at the 
REEECH portal https://www.icimod.org/initiative/
reeech/. The site will be updated as and when new 
information is available.

https://www.icimod.org/initiative/reeech/
https://www.icimod.org/initiative/reeech/
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CHAPTER   1

Afghanistan

KEY MESSAGES

Afghanistan depends on imports 
to bridge the gap between 
electricity demand and supply. 
To reduce import dependency, 
Afghanistan will have to exploit 
its untapped renewable energy 
resources – hydro, wind, and 
solar power, which have an 
estimated potential of 23, 150, 
and 220 GW respectively.
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1.1 Introduction
Afghanistan is situated in South-central Asia, and 
has a population of 31.6 million, including its largely 
nomadic Kuchi population. A landlocked country, 
it has an area of 652,000 square kilometres (sq. km), 
and borders Pakistan to the east and south, Iran to the 
west, Turkmenistan, Uzbekistan, and Tajikistan to the 
north, and China to the northeast.

Afghanistan’s physical geography is characterized by 
a mountainous and rugged terrain, with mountain 
ridges, plateaus, and river basins. It is dominated 
by the Hindu Kush mountain range, its western 
highland contains the Pamir mountains, and the 
Karakoram mountains lie in the north-east. Nearly 
75% of the country’s population resides in rural 
areas and almost 25% in urban areas, not counting 
the Kuchi population. It has 16.1 million men and 
15.5 million women. According to the Afghanistan 
Statistical Yearbook for 2020, the growth rate of its 
gross domestic product (GDP) was 2.7% in 2018 (but 
fell to –0.2% if one were to include poppy cultivation) 
(NSIA, 2020).

Growth in the agriculture sector rose to 12.4% in 2017 
compared to 3.2% in 2013, whereas growth in the 
services and industry sectors decreased drastically. 
This subdued growth is reflected in Afghanistan’s per 
capita income of merely USD 1,824, with the majority 
of the population living in poverty (SEC, 2018). 

Afghanistan is rich in mineral and energy resources 
important for its future economic development, 
in particular coal and natural gas, and with some 
oil reserves. The country’s electricity is produced 
using hydropower, diesel, and coal at thermal power 

stations. A reliable and cost-effective supply of 
electricity is necessary for economic development as 
it is essential for the expansion of business activity 
and growth in employment, which contributes to a 
rise in living standards. According to the Afghanistan 
Living Conditions Survey 2016–17, only 30.9% of 
the country’s population is connected to the grid. 
As a result, there has been a focus on investing 
in measures that would increase the share of the 
population with access to electricity (CSO, 2018). 
Though the reliability of the electricity grid has 
improved over the last 20 years, load-shedding is still 
common and private generators seek to fill the gap. 
There have also been commitments to developing a 
significant amount of renewable energy. 

1.2 Snapshot of Afghanistan’s energy 
sector 

Afghanistan’s total primary energy supply (TPES) fell 
sharply, from approximately 7.5 million tonnes of 
oil equivalent (mtoe) in 2012 to 2.93 mtoe in 2017, a 
decline of about 60% over just that five-year period 
(Figure 1.1). Primary oil and oil products account for 
the majority share (roughly 38%), closely followed 
by primary coal and peat (25%). The share of oil and 
oil products in primary energy supply fell drastically, 
from 76% in 2013 to 40% in 2014 as the civil war 
ended and the military forces of other countries 
were pulled out of Afghanistan. Afghanistan imports 
nearly 75% of its power and all of its petroleum and 
other liquids (POL), the biggest share being crude oil 
and oil products, followed by coal, electricity, and 
natural gas. The domestic production of primary coal 
and peat has grown since the turn of the decade of 

AFGHANISTAN’S TOTAL PRIMARY ENERGY SUPPLY BY SOURCE, 2012–2017 (LEFT) AND THEIR SHARE IN 2017 (RIGHT)FIGURE 1.1

Source: UNSD (2019)
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the 2010s leading to a growing use of these fuels for 
power generation by the industrial, domestic, and 
transport sectors. However, this domestic production 
has stagnated since 2015 leading to greater imports 
and shortages. 

In terms of consumption, the transport sector is the 
largest consumer of energy overall (38%) (Figure 1.2), 
entirely dependent on oil products, and largely 
imported. During the war, the consumption of oil 
products for transport rose but with the political 
stability during 2013 and 2014, it drastically decreased 
from 78% in 2012 to 42% in 2014. Industry is the 
second largest consumer of energy (36.5%), mainly 
coal products and a small share for electricity, 
followed by households (22%), who use biofuels the 
most. However, the use of biomass by the household 
sector has been falling, from 61% of total household 
energy consumed in 2012 to over 54% in 2017. 

Afghanistan’s total installed electricity capacity 
was about 254 megawatts (MW) in 2015, largely 
generated by 12 hydropower electric plants (HEPs). 
The two largest are Naghlu HEP and Mahipar 
HEP, with installed capacities of 100 MW and 66 
MW respectively. A few of the plants are operating 
below their rated capacities and a rehabilitation 
programme is ongoing to restore the power plants 
that are dysfunctional (World Bank Group, 2018). 
Hydropower accounts for the largest share in 
electricity generation, at 1,088 gigawatt hours (GWh) 
in 2019, followed by thermal, diesel, and solar. Solar 
power generation began in 2019, with 20.77 GWh, 
and is continuing to grow. Electricity production 
increased by 31.3% in 2019 compared to the previous 
year (NSIA, 2020).

Afghanistan’s power distribution takes place through 
a combination of grid-based systems, mini-grids, 
and standalone facilities. Domestic generation totals 
about 1,285.5 GWh, of which almost 84% comprises 
hydropower. The country relies mostly on the 
import of electricity from Central Asian countries; 
Uzbekistan is the main source of power, followed by 
Turkmenistan, Iran, and Tajikistan. A total of 4,931 
GWh were imported in 2019, an estimated 80% of 
total grid supply that year. The strong dependence on 
imports to bridge the gap between electricity demand 
and supply resulted in 3.7 terawatt hours (TWh) of 
electricity being imported in 2015, which rose to 4.9 
TWh in 2019 (Figure 1.3). 

1.3 The renewable energy and energy 
efficiency policy landscape

Several policies and programmes have been 
introduced at the national level to promote energy 
access and enhance energy efficiency. A few of these 
have been listed below including their stated goals 
and objectives. We first list the key line agencies 
designated responsible for the promotion of energy 
in Afghanistan.

1. National Water Affairs Regulation Authority 
(NWARA): NWARA (formerly the Ministry of 
Energy and Water) aims to improve energy access 
in the country, mainly through policy formulation, 
and strategic and investment planning. It also 
conducts project feasibility studies and sectoral 
development programmes to promote reliable 
energy access.

TOTAL FINAL ENERGY CONSUMPTION BY SECTOR, 2012–2017 (LEFT) AND BY FUEL TYPE IN KEY SECTORS IN 2017 (RIGHT)FIGURE 1.2

Source: UNSD (2019)
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2. Da Afghanistan Breshna Sherkat (DABS): 
DABS acts as a national power utility for the 
transmission and distribution of cost-effective, 
reliable, and safe electricity supply. It also 
procures cost-effective electricity from different 
sources within and outside Afghanistan.

3. Ministry of Rural Reconstruction and 
Development (MRRD): It enables small and 
independent power projects that can improve the 
lives of rural communities who are cut off from 
grid supply, through electrification and energy 
security programmes.

4. Provincial energy committees: They work to 
implement strategies and sectoral plans in 
collaboration with the national ministries and 
authorities.

5. Rural Energy Coordination Committee (RECC): 
This body aims to promote and facilitate the 
promotion of energy technologies in rural areas. 
It also develops standard guidelines for renewable 
energy technologies, drafts policies, and identifies 
strategies needed for energy development in rural 
areas. It prepares renewable energy development 
plans and assessments of energy potential for the 
next 20 years. 

6. Inter-ministerial Commission for Energy 
(ICE): This body provides a platform for the 
coordination of energy sector activities, and 
includes representatives from government 
agencies, embassies, multilateral development 
banks, and the private sector in Afghanistan.

7. Energy Sector Strategy (EES, 2008): It focuses on 
energy efficiency and traditional energy supply 
schemes for the generation and distribution of 

renewable energy. It also emphasizes subsidies 
reductions and the implementation of energy 
projects that could both meet basic lighting needs 
and generate incomes for the households. 

8. National Energy Supply Program (NSEP, 2013): 
It aims to restructure energy institutions, ease 
private sector participation, and support the 
building of regulatory and policy frameworks 
for reliable energy access. It also seeks to 
strengthen the personal and institutional 
capacities of employees through coordination, 
communication, and mechanisms with specific 
roles and responsibilities clearly defined for 
proper management of the energy sector.

9. Rural Renewable Energy Policy (RREP, 2013): It 
promotes the adoption of biogas as a clean and 
sustainable energy source instead of traditional 
sources for cooking. It also focuses on research 
to increase energy efficiency with cost-effective 
household biogas production technologies. It also 
supports the development and distribution of 
biogas plants that are either community-based or 
managed by institutions.

10. Afghanistan National Renewable and Rural 
Energy Strategy (RRES, 2014): It has as its target 
access to sustainable and alternative fuels for 
cooking and space heating for 2 million people 
living in rural Afghanistan.

11. Afghanistan National Rural Energy Policy 
(ANREP, 2015): It aims to mainstream renewable 
energy in national energy sector planning with 
a target to deploy 350–450 megawatts (MW) of 
renewable capacity by 2032, by involving the 
private sector, government bodies, and non-
government organizations. 

AFGHANISTAN’S ELECTRICITY TRADE (LEFT) AND GENERATION (RIGHT), 2015–2019 (GWh)FIGURE 1.3

Source: NSIA (2020)
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1.4 Progress towards SDG 7
Sustainable Development Goal (SDG) 7 lays out three 
main targets for 2030 – universal access to modern 
energy (7.1), increase the global percentage of 
renewable energy (7.2), and double the improvement 
in energy efficiency (7.3). Afghanistan has seen slow 
progress across SDG 7 indicators, particularly those 
relating to access to modern energy. 

The share of the population with access to electricity 
in Afghanistan has increased sharply, from around 
69% in 2012 to 99% in 2018 (Figure 1.4), that is to 
say, the electrification process has witnessed an 
impressive growth. While urban areas are reported 
to have near universal access, rural areas have 
experienced an increase in access rates, from 61% to 
98% during this period. By 2019, only about 1% of the 
population remained without access to electricity. 

Some gains have been made in improving access to 
clean fuels and cooking technologies nationally, with 
37% of the population with access to these in 2018. 

However, rural access rates remain extremely low at 
21% in 2018. The use of inefficient fuels for cooking 
causes death among women and children (CSO, 2018).

The share of renewables in final energy consumption 
(SDG 7.2) has been rising since 2011 with the 
expansion of hydropower and solar power in 
Afghanistan (Figure 1.5). The energy sector is 
the largest contributor to greenhouse gas (GHG) 
emissions in Afghanistan, contributing 49.8% of 
total emissions, followed by agriculture (46.2%) 
and waste (3.5%) in 2017. Emissions from energy 
consumption are likely to grow as the demand–
supply gap is bridged, energy access improves, and 
the economy advances. Emissions from energy use 
occurred mainly in the transport sector and from 
manufacturing industries and construction due to 
the higher consumption of fossil fuels in such activity 
(NEPA, 2019). In its official Intended Nationally 
Determined Contribution (INDC), Afghanistan has 
pledged to reduce its GHG emissions by 13.6% below 
its projected 2030 emissions under a business-as-
usual scenario (GoA, 2015). A rising share of modern 

Source: ESMAP (n. d.) 

SHARE OF RENEWABLE ENERGY IN FINAL ENERGY CONSUMPTION IN AFGHANISTAN (LEFT) AND ENERGY INTENSITY (RIGHT), 
2005–2017FIGURE 1.5
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renewable energy in final energy consumption is 
critical for meeting these climate objectives. 

On the other hand, Afghanistan’s national energy 
intensity (SDG 7.3) is improving, having reached 1.9 
million joules (MJ) per 2011 US dollar in purchasing 
power parity (PPP) terms in 2017, compared to the 
global average of 5 MJ per 2011 US dollar. 

1.5 Energy in Afghanistan’s mountain 
context

Afghanistan is made up of 34 provinces, which are 
its primary administrative divisions. Each province 
has a number of districts and villages. Out of these 
34 provinces, 29 provinces are mountainous and the 
remaining five – Farah, Helmand, Herat, Kandahar, 
and Nimroz – are non-mountainous. 

Afghanistan is also endowed with substantial RE 
resources with a huge potential to develop hydro, 
solar, and wind energy. There also is the potential for 
developing geothermal resources, but it is yet to be 
explored.

Here, electricity is generated using hydro, thermal, 
diesel, and solar power. Kabul province generated 
the highest amount of electricity using hydropower 
in 2019 (789.9 GWh, Figure 1.6), followed by Helmand 
and Herat provinces. In the case of thermal power, 
Balkh generated the highest (92.3 GWh) followed 
by Kabul province (35.7 GWh). Kandahar province 

generated 19.1 GWh in diesel power plants, followed 
by Nangarhar. Electricity generation using grid-scale 
solar began in 2019, with Kandahar generating 16.64 
GWh, followed by Herat. 

Solar energy has contributed to providing electricity 
access to many households in rural areas and to 
the Kuchi communities. Over 2016–2018, the use of 
solar energy by the rural and Kuchi populations has 
increased by 13% and 12%, respectively. The use 
of grid-generated electricity increased from 26% 
in 2011–2012 to 30.9% in 2016–2017. The primary 
source of power in urban areas is the electricity grid. 
Approximately 92% of urban inhabitants depend on 
the grid compared to merely 12.7% in rural areas. 
The nomadic Kuchi communities, who tend to live 
in mountain areas, would use batteries since it is a 
movable source of stored energy, but this practice is 
on the decline. Rural communities mainly depend 
on dynamos for electricity. Private, community, or 
government generators are also used, but their use 
has declined in recent years (Figure 1.7) (CSO, 2018).

Households generally use clean energy sources for 
lighting purposes, whereas cooking and heating are 
still based on solid fuels, 76% and 95% of the number 
of households respectively, as per Afghanistan Living 
Conditions Survey 2013–14. There is a heightened 
interest to replace biomass and charcoal over the 
last decade as they cause indoor air pollution and 
contribute to GHG emissions. 

PROVINCE-WISE ELECTRICITY GENERATION IN 2019FIGURE 1.6

Source: NSIA (2020)
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The share of the urban, rural, and Kuchi populations 
using non-solid fuels at the national level is shown 
in Figure 1.8. People in urban areas have a greater 
access to clean sources of energy for cooking 
and heating compared to the rural and Kuchi 
populations. There has been some slow progress 
on improvements in access to clean fuels and 
technologies for cooking and lighting. A large gap 
in access remains in both urban and rural areas 
for heating. A significant proportion of the Kuchi 
population continues to have no access to non-solid 
fuels for heating in winter (CSO, 2018).

1.6 Harnessing renewable energy: 
Opportunities and challenges

Afghanistan has a huge potential to invest in the 
renewable energy sector. Hydropower, solar, 
wind, and biomass are the major sources of 
renewable energy. It is estimated that Afghanistan’s 
mountainous terrain and large river systems have 
the potential to generate 23 gigawatts (GW) of 
hydropower. Most of this potential, an estimated 
20 GW, lies in the north-east, from the Amu Darya, 
Panj, and Kokcha rivers. The region east of Kabul 
has the potential of generating 19 GW while Balkh 
and Jowzan provinces can generate 800 MW, and the 
remaining 500 MW can be generated from the west-
central part of the country. 

Having 300 sunny days each year, Afghanistan has 
an average solar insolation of about 6.5 kilowatt 

SHARE OF RESIDENTIAL POPULATION WITH ACCESS TO ELECTRICITY, BY SOURCE (%)FIGURE 1.7

Source: CSO (2018) 
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hours per square metre (kWh/m2) and the potential 
to generate 220 GW of solar power. The southern and 
western parts of the country receive direct sunlight 
and have the potential to generate 1,022 kW/m2 per 
year. Afghanistan also has considerable wind energy 
potential estimated at 150 GW, with wind speeds 
exceeding 6.8 metres per second (m/s) in several 
places. Regarding biomass, since economic activity 
in Afghanistan is dominated by agriculture, biomass 
resources are plentiful. It has been estimated that 
it has the potential to produce clean energy of 
around 4GW to meet 85% of the energy demand in 
Afghanistan (Slimankhil et al., 2020).

There are, however, a number of challenges in the 
development of renewable energy in Afghanistan:

1. Security and political barriers: The instability 
and security situation on the ground undermine 
the data collection process needed for planning 
and project implementation. The available 
information is often either anecdotal or 
conflicting, and the lack of reliable information 
about the energy sector, with no proper platform 
for information-sharing, has made planning and 
project implementation much more difficult.

2. Technical challenges and a shortage of field 
professionals: Supply from the electricity grid 
does not meet the country’s overall demand. The 
insufficiency of monitoring systems to measure 
national energy demand and the limited capacity 
of the grid to integrate renewable energy hampers 
investment in sustainable energy projects. 
Afghanistan also lacks the technical expertise 
and an adequate number of experienced field 
professionals to execute clean energy projects.

3. Economic barriers: Instability and the security 
situation on the ground obstruct economic growth 
and discourage investment in RE. Investing in 
the renewable energy sector carries financial 
risks which only a few investors are willing to 
accept. Complex microfinancing can also hamper 
investments in small energy projects.

4. Challenges in implementation: Though the 
central government has created a regulatory 
framework for the expansion of rural 
electrification and renewable energy, and has 
power purchase mechanisms in place, it still 
lacks realistic processes and timelines for the 
implementation of those projects. There is 

also a need for a central strategic plan for the 
development and expansion of mini-grid and off-
grid projects.

5. Lack of community awareness: Due to their lack 
of awareness, the public does not have much 
information on the benefits of, and adoption 
mechanisms for, renewable energy technology 
that would help improve their socio-economic 
condition.

Afghanistan can enhance its renewable energy 
capacities to achieve SDG 7. To reach this goal, 
the following challenges and measures have been 
identified: 

 y Promote training and generate employment 
opportunities to develop the necessary expertise 
for field professionals to carry out renewable 
energy projects.

 y Provide insurance to minimize financial risks 
in promoting renewable energy projects. If 
undertaken by the government, this would 
encourage investors, banks, and microfinance 
bodies to invest in the construction of energy 
infrastructure to achieve sustainable energy goals.

 y Encourage cost-effective RE technologies with 
viable policy options. Promote research to develop 
a market-based development framework with 
innovative techniques and tools for planning and 
policy development.

 y Due to the high initial costs of installing renewable 
energy, incentives and subsidies should be offered 
for the adoption of RE technology to both the 
public and the private sector. 

 y Increase public awareness about the significance 
of sustainable energy projects and the potential 
benefits of RE investments in the long term. 

1.7 Energy use in Afghanistan: A 
gender perspective

The Government of Afghanistan had introduced 
innovative business models for off-grid provision 
of electricity, targeting women and low-income 
consumers in rural areas in particular. These models 
have included microcredit, microfinance, one-stop 
shops, franchises, fee for service, pay-as-you-go, 
and direct leasing or lease-to-own systems, all of 
which increased user adoption of off-grid systems. 
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These models provide affordable options to meet the 
upfront costs of off-grid solutions. Access to flexible 
microcredit and a financing infrastructure is the key 
enabler for the adoption of rural electrification in 
Afghanistan. 

Similarly, the government had provided upfront 
capital support to all renewable energy projects in 
the form of subsidies, which ensured better returns 
for the companies and reduced tariffs for consumers. 
The subsidy schemes had been designed in a targeted 
manner, depending on the technology, location, 
and project design. The greatest share of subsidies 
had been allocated to projects that provided energy 
services in remote areas targeting women and 
children or to projects supported by women (Angelou 
and Roy, 2019).
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CHAPTER   2

Bangladesh

KEY MESSAGES

In Bangladesh, the domestic 
sector dominates the overall 
final energy consumption, 
accounting for approximately 
51%, followed by the industrial 
and transport sectors at 24% 
and 12%, respectively. However, 
energy consumption has been 
increasing in all economic 
sectors over the years. The 
country may explore multiple 
options to meet its diverse 
electricity and thermal energy 
needs, including solar, mini or 
micro hydro, and biomass-based 
solutions. 
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2.1 Introduction
The People’s Republic of Bangladesh is located in 
the heart of the Ganges–Brahmaputra delta in South 
Asia. It borders Myanmar to the south-east, the Bay 
of Bengal to the south, and India to the west, north, 
and east. Bangladesh is the world’s seventh most 
populous country, with 163 million people (WB, 2019) 
and has the highest population density in the world 
(UNFPA n. d.).

The physical geography of Bangladesh is 
characterized by two distinctive features: a broad 
deltaic plain and a relatively small hilly region. 
The hilly region, known as the Chittagong Hill 
Tracts (CHT), has a rugged mountainous terrain 
with lush green forests and lakes and hence has 
unique topographical features compared to the rest 
of the country. It is an ethnically, culturally, and 
topographically diverse region, extending nearly 
13,300 square kilometres (sq. km) or about 10% of 
Bangladesh’s land area. The CHT is divided into three 
districts: Bandarban, Khagrachari, and Rangamati 
(Rasul and Tripura, 2016).

Bangladesh has been one of the fastest growing 
economies in South Asia, and with 64% of the 
people residing in rural areas. The service sector 
is the mainstay of its economy. This sector alone 
contributed more than 51% to the country’s total 
gross domestic product (GDP) in 2019–2020. The 
industrial and agricultural sectors contributed 35% 
and 12% respectively (MoF, 2020).

The government had aimed to transition to becoming 
a middle-income country by 2021. To attain these 
goals, the government has to pay special attention 
to the CHT, a region that has in the past experienced 
instability and conflict and lags behind the rest of 
the country in terms of various socio-economic 
indicators (Rasul and Tripura, 2016). 

Ensuring access to affordable, reliable, and 
sustainable energy will be crucial for the socio-
economic development of the CHT. Despite the 
government’s positive initiatives in expanding 
electrification with a target of providing electricity for 
all by 2021, a majority of the population in the CHT 

lacks access to clean energy for lighting and cooking. 
The difficult topography hinders grid expansion, and 
hence distributed renewable energy (DRE) solutions 
could be key to providing these remote hilly areas 
with clean, reliable, and affordable energy access. 
And given that Bangladesh is both highly impacted 
by climate change and prone to natural disasters, 
the decentralization of energy technologies is also 
key to building the resilience of the country’s power 
sector (Etzold and Mallick, 2015). As per the national 
renewable energy policy of Bangladesh (2008), the 
Government of Bangladesh aimed to increase the 
share of renewable energy to 10% by 2020 (Biswas et 
al., 2011).

The objective of this profile is to understand the 
present energy situation in Bangladesh, with a special 
focus on the Chittagong Hill Tracts and the prospects 
of renewable energy in promoting sustainable energy 
in the CHT. 

2.2 Snapshot of Bangladesh’s energy 
sector 

Bangladesh’s total primary energy supply (TPES)1 
has grown at an annual average of 3% since 2012, 
reaching 46 million tonnes of oil equivalent (mtoe) 
in 2017 (Figure 2.1). Natural gas accounts for the 
majority share (51%), followed by biofuels and waste 
(31%).2 About 17% of its primary energy supply was 
imported in 2017, mainly crude oil and oil products. 
Domestic gas production has grown in recent years, 
but has not kept pace with growing demand. In 
2018, the country began importing liquified natural 
gas (LNG) and has made substantial investments 
in infrastructure for re-gasification and storage in 
anticipation of a growing use of natural gas for power 
generation as well as in industrial processes (Nicholas 
and Ahmed, 2020). 

The household sector is the largest consumer of 
energy overall (55% in 2017), largely comprising 
the use of primary biofuels for cooking (Figure 2.2). 
Industry is the second-largest consumer (25%), where 
natural gas use dominates followed by electricity and 
primary coal and peat. Industry is also the fastest-
growing energy consuming sector in Bangladesh, 

1   Total primary energy supply is defined as the total amount of energy that enters a country’s energy sector. It is estimated as energy sources extracted/
produced domestically (for example, coal, oil, or hydropower), plus energy imports, minus energy exports, minus international bunkers, then plus or 
minus stock changes. 
2   Primary biofuels include fuelwood, wood residues and by-products, bagasse, animal waste, black liquor, other vegetal material and residues, bio-
gasoline, biodiesels, bio-jet kerosene, other liquid biofuels, biogases, industrial waste, and municipal waste. In the case of Bangladesh, primary biofuels 
mostly comprise the traditional use of fuelwood.
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having grown by over 50% between 2012 and 2017. 
The transport sector makes up about 11% of the total 
final energy consumption in the country. 

The country’s total installed electricity capacity was 
about 19 gigawatts (GW) in 2019,4 having more than 
doubled since 2014 (Figure 2.3). Natural gas accounts 
for the largest share (57%), followed by furnace 
oil (29%), diesel (7%), and coal (6%). Hydropower 
contributes just over 1% of the installed capacity, 
and large-scale on-grid solar under 1%. Around 685 
megawatts (MW) of renewable projects are under 
construction and 886 MW are under planning. As per 
the Power System Master Plan 2016, the government 
has set a target of increasing installed electricity 

generation capacity to 24 GW by 2021, 40 GW by 2030, 
and 60 GW by 2041 (MoF, 2020). Bangladesh’s power 
sector is presently witnessing overcapacity, resulting 
in sub-optimal load factors5. It has been estimated 
that should the entire plant capacity planned under 
the Revisiting Power System Master Plan (PSMP) 2016 
be added, the situation of overcapacity is likely to 
worsen, adding to overall system costs (Nicholas and 
Ahmed, 2020). 

In terms of generation, the government had set a 
target of generating 5% of the total electricity supply 
from renewable energy (RE) resources by 2015 and 
10% by 2020 (BPDB, 2008). However, as of 2019, the 
share of renewables was still less than 2%. 

TOTAL FINAL ENERGY CONSUMPTION BY SECTOR, 2012–2017 (LEFT) AND BY FUEL TYPE IN KEY SECTORS IN 2017 (RIGHT)3FIGURE 2.2

Source: UNSD (2020)
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3  Final energy consumption is the total energy consumed by end users, such as households, industry, and agriculture. It is the energy that reaches the 
final consumer’s door and excludes that which is used by the energy sector itself, including for distribution and transformation (for example, in power 
plants and refineries), and transmission losses. 
4  This excludes off-grid and distributed on-grid systems, which total about 420 MW (SREDA, 2019). 
5  Plant load factor (PLF) is the ratio between the actual energy generated by the plant and the maximum possible energy that can be generated with the 
plant working at its rated power and for an entire year.
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Electricity consumption in Bangladesh has grown 
at a robust pace, averaging 10% since 2013. The 
domestic sector was the largest electricity consumer 
(57%) in 2019, followed by the industrial (28%) and 
commercial (10%) sectors (Figure 2.4). Electricity 
consumption in the domestic sector has grown at the 
fastest pace in recent years, driven in large part by 
gains in electricity access (further discussed later). 
Imports play an important role in Bangladesh’s power 
sector, with over 6,674 GWh of electricity being 
transmitted from India in 2019–2020. Efforts are also 
underway to establish cross-border electricity trade 
with Bhutan, Myanmar, and Nepal. 

In Bangladesh, the domestic sector dominates the 
overall final energy consumption, accounting for 
approximately 51%, followed by the industrial and 
transport sectors at 24% and 12%, respectively. 
However, energy consumption has been increasing 
in all economic sectors over the years. For instance, 
energy use in the industrial sector is increasing at an 
annual growth rate of 10%, in the transport sector 
at 9%, in agriculture at 7%, and in the commercial 
sector at 8%. Overall, the total final energy 
consumption is growing at an annual growth rate 
of 4%.

INSTALLED CAPACITY (MW, LEFT) AND ELECTRICITY GENERATION (GWH, RIGHT) BY SOURCE, 2011–2019FIGURE 2.3

Source: Bangladesh Power Development Board

Note: Off-grid and distributed on-grid RE capacities are reported separately by the Sustainable and Renewable Energy Development 
Authority. It reports a total of 496 MW of solar capacity (346 MW off-grid and 150 MW on-grid), wind capacity of 2.9 MW, and 1 MW 
biogas/biomass-to-electricity capacity (SREDA n. d.).

20
11

–2
01

2

20
12

–2
01

3

20
13

–2
01

4

20
14

–2
01

5

20
15

–2
01

6

20
16

–2
01

7

20
17

–2
01

8

20
18

–2
01

9

20
19

–2
02

0

20
11

–2
01

2

20
12

–2
01

3

20
13

–2
01

4

20
14

–2
01

5

20
15

–2
01

6

20
16

–2
01

7

20
17

–2
01

8

20
18

–2
01

9

20
19

–2
02

0

0k

10k

5k

15k

20k

25k

0k

25k

50k

75k

Large hydro Coal lignite
Diesel

Gas
Furnace oil Solar

Large hydro Coal lignite
Diesel

Gas
Furnace oil Solar

BANGLADESH’S ELECTRICITY TRADE (LEFT) AND CONSUMPTION BY SECTOR (RIGHT), 2013–2019 (GWH)FIGURE 2.4

Source: Bangladesh Power Development Board

80k

60k

40k

20k

0k

0k

–2k

–4k

–6k

–8k

Domestic Commercial

Agriculture

Industry

Others

20
13

–2
01

4

20
14

–2
01

5

20
15

–2
01

6

20
16

–2
01

7

20
17

–2
01

8

20
18

–2
01

9

20
19

–2
02

0

20
13

–2
01

4

20
14

–2
01

5

20
15

–2
01

6

20
16

–2
01

7

20
17

–2
01

8

20
18

–2
01

9

20
19

–2
02

0

Domestic Commercial



THE HINDU KUSH HIMALAYA ENERGY PROFILE   19

2.3 The renewable energy and energy 
efficiency policy landscape

The Government of Bangladesh has introduced 
several policies and programmes at the national level 
to enhance energy access and energy efficiency. A 
few key policies and programmes are listed below 
with their stated goals and objectives:

1. The Seventh Five Year Plan (2016–2020): It notes 
the need to ensure energy security in the country 
and has set out a number of actions that would 
support renewable energy and energy efficiency. 

2. Sustainable and Renewable Energy Development 
Authority Act, 2012: The Act establishes the 
Sustainable and Renewable Energy Development 
Authority (SREDA) to facilitate renewable energy 
and energy efficiency measures in Bangladesh.

3. Renewable Energy Policy of Bangladesh, 2008: 
The objective of this policy is to facilitate the 
deployment of RE in rural, peri-urban, and urban 
areas to meet both electricity and thermal energy 
needs. It set a target of meeting 5% of total power 
demand from RE sources by 2015 and 10% by 
2020. 

4. Scaling-Up Renewable Energy Program for 
Bangladesh, 2015: It outlines the potential 
development of, and investments in the RE sector, 
focusing on the integration of renewables into the 
grid, and the continued expansion of the off-grid 
electrification programme.

5. Energy Efficiency and Conservation Master 
Plan: It aims to ensure energy efficiency and 
conservation for energy security and to reduce 
carbon emissions. It intends to save 15% of 
primary energy used per unit of GDP by 2021 and 
20% by 2030.

2.4 Progress towards SDG 7
Sustainable Development Goal 7 lays out three main 
targets for 2030 – universal access to modern energy 
(7.1), increase the global percentage of renewable 
energy (7.2), and double the improvement in energy 
efficiency (7.3). In this section, we present the 
progress Bangladesh has made towards meeting 
these targets. 

Electricity access rates in Bangladesh have seen 
marked progress between 2012 and 2018, rising from 
63% in 2012 to 85% in 2018 (Figure 2.5). Rural access 
to electricity continued to trail urban areas, with 22% 
of the rural population without electricity in 2018. In 
its Vision 2021 document, the government set a target 
of reaching universal electrification by 2021 (CPD, 
2007). The latest national estimates indicate that 96% 
of the population now has access to electricity (MoF, 
2020). However, access to clean cooking fuels and 
technologies remains low, at 24% of the population 
and only 9% in rural areas. 

The share of renewables in final energy consumption 
in Bangladesh is falling, with the rising use of 
thermal energy in the power sector and in transport 
(Figure 2.6). On the other hand, its energy intensity 
(SDG 7.3) is improving, having fallen from 3.5 
megajoules (MJ) per 2011 US dollar in purchasing 
power parity (PPP) terms in 2005 to 2.9 MJ per US 
dollar in 2017, compared to the global average of 5.6 
MJ. This improved energy efficiency is attributed 
to strong economic growth led by the expansion 
of less energy-intensive export industries, such as 
the readymade garments subsector (SREDA and 
MoPEMR, 2015), energy efficiency measures, and 
a relatively low share of traditional biofuels (used 
primarily for cooking) in energy supply compared to 
many other countries in the HKH region. 

SHARE OF POPULATION WITH ACCESS TO ELECTRICITY IN BANGLADESH, 2005–2018 (LEFT) AND TO CLEAN COOKING FUELS 
AND TECHNOLOGIES, 2000–2018 (RIGHT) (%)FIGURE 2.5

Source: ESMAP (n. d.)
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2.5  Energy in Bangladesh’s mountain 
context

Up-to-date energy data for the three districts of the 
Chittagong Hill Tracts (Bandarban, Khagrachari, 
and Rangamati) is unavailable. However, findings 
from the Bangladesh Bureau of Statistics (BBS, 
2011) offer some insights into energy use in the 
CHT. In these mountainous areas, more than 90% 
of the population relies on wood and other biomass 
as their main source of cooking fuel. Less than 
1% of the population has access to clean cooking 
fuels (Figure 2.7). Owing to the remoteness of the 
settlements and the difficult terrain, many areas 
are inaccessible, and hence rates of access to clean 
cooking fuels are lower here than the national 
average.

SHARE OF RENEWABLE ENERGY IN FINAL ENERGY CONSUMPTION IN BANGLADESH (LEFT) AND ENERGY INTENSITY (RIGHT), 
2005–2017FIGURE 2.6

Source: https://trackingsdg7.esmap.org/downloads
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A majority of the households in Bangladesh’s hill 
regions relies on kerosene for lighting followed 
by solar home systems (SHSs). Less than 25% of 
the households have access to electricity from the 
national grid (Figure 2.8). SHSs have expanded 
significantly in Bangladesh. As of October 2020, 
nearly 4.2 million SHSs had been deployed in 
the country under the IDCOL programme of the 
Infrastructure Development Company Limited, 
providing access to electricity to around 12% of the 
population (IDCOL n. d.). Under the IDCOL Solar 
Home System programme, over 106,000 SHSs had 
been deployed in the three mountain districts with 
plans to expand this further by the Chittagong Hill 
Tracts Development Board. Over 10,000 SHSs have 
already been deployed by the Chittagong Hill Tracts 
Development Board with plans to provide 40,000 

SHARE OF ENERGY SOURCES FOR COOKING IN  
THE CHT DISTRICTS (%)FIGURE 2.7

Source: BBS (2011)
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THE CHT DISTRICTS (%)FIGURE 2.8
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SHSs by 2021 to meet its commitment of providing 
universal access to electricity in the country (Islam, 
2020).

Household expenditure on fuels for cooking and 
lighting as a share of household incomes are higher 
in rural areas than the national average (Figure 2.9). 
The average monthly expenditure on cooking fuel 
and lighting in rural areas is USD 11.11, compared to 
USD 11.67 in urban areas and USD 11.26 nationally, 
and accounting for 5%–6% of monthly expenditure. 
In the CHT districts of Bandarban and Khagrachari, 
monthly expenditure on lighting and cooking is 
estimated to be about 3% (IISD, 2020). The majority 
of the cooking fuel (that is, firewood, dry dung, 
agricultural by-products, and dried plants) is collected 
in the hilly areas, whereas kerosene is purchased. The 
price paid by households for kerosene tends to be 
higher than the official price set by the government. 
These prices are on average 14% higher in Bandarban 
and Khagrachari districts, with profits and transport 
costs accounting for a significant share of the price 
differential (IISD, 2020). 

2.6 Harnessing renewable energy: 
Opportunities and challenges

Bangladesh has abundant renewable energy 
resources, including solar, wind, hydro, and biomass, 
to meet its growing energy needs. In particular, it 
is endowed with vast solar energy resources with 
an average solar insolation of about 4–6.5 kWh/
m2/day (Teske et al., 2019). Its wind resources are 
more moderate, and located in coastal areas. In 
addition, the hill tracts of Bangladesh have the 
potential to generate energy from the micro and mini 
hydro projects to meet the needs of unelectrified 

households in these areas (Baky et al., 2017). As per 
the Power System Master Plan, 2016, Bangladesh has 
a renewable energy potential of over 3,666 MW with 
an annual generation of 7,010 GWh (MoEPMR, 2016). 
The country also has considerable biomass resources 
from agricultural residues. 

The following priority areas have been identified 
for potentially scaling up the adoption of renewable 
energy in the hilly areas of Bangladesh: 

1. Policy framework for the hill tracts: To effectively 
manage the growing energy sector, a clear policy 
framework for the CHT is crucial. This will help 
develop energy policies with a focus at the local 
level and also have an impact at national and state/
regional levels. This can help harness domestic 
resources and use untapped energy resources. 
Policies focused on decentralized rather than 
centralized energy systems can help meet rural 
energy needs while simultaneously achieving 
the government’s ambitious agenda of electricity 
for all by 2021. The Ministry of Chittagong Hill 
Tracts Affairs (MoCHTA) undertakes a wide range 
of development projects. Integrating energy 
within its developmental activities, with cross-
sectoral applications such as drinking water 
supply, agricultural infrastructure, and delivery 
of healthcare services can help maximize socio-
economic gains. 

2. Diversification of renewable energy 
technologies: A range of RE options is available, 
including solar, biomass, biogas, hydropower, 
and wind. The government has in the past 
prioritized off-grid solar solutions to provide 
energy and lighting to rural households through 
programmes with substantial participation 
from development finance institutions. The 
experience is being replicated to advance solar 
irrigation solutions, mini grids as well as biogas 
systems. Given the diversity of energy needs 
of hill tract communities, utilizing all available 
options is crucial, including small hydropower. 
For instance, the hilly terrain and the presence 
of canals and tributaries of the Karnafuli, Sangu, 
and Matamuhuri rivers offer opportunities for 
many types of hydropower options. The lessons 
from the Karnafuli hydropower project indicate 
that the focus should be on small, micro, and 
pico (under five kW) hydro projects, rather than 
large schemes (Akanda et al., 2015). Decentralized 
hydro-based solutions offer the opportunity to 

AVERAGE MONTHLY EXPENDITURE ON COOKING 
AND LIGHTING AS A SHARE OF HOUSEHOLD 
INCOME (%)

FIGURE 2.9

Source: BBS (2016)
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engage local communities, tailor solutions to local 
needs, and improve sustainability in operations 
and maintenance. In this regard, the substantial 
learnings from community-based micro-hydro 
development in Nepal and Myanmar should be 
utilized. 

3. Promotion of decentralized RE technologies: The 
country has successfully scaled up the adoption 
of distributed energy solutions, in particular 
solar home systems, through programmes that 
delivered tailored financing solutions for end-
consumers. As the grid expands to large parts 
of the country, the experience with distributed 
solutions should be leveraged to reach the 
hilly tracts where, with its difficult topography, 
centralized solutions may not be viable or 
feasible. A number of RE options are available to 
meet the diverse electricity and thermal energy 
needs, including for productive uses, through 
solar-, mini or micro hydro- and biomass-based 
solutions. Through appropriate policies, tailored 
financing programmes, and a focus on capacity 
building, DRE systems could effectively contribute 
to the government’s 2021 renewable energy and 
electrification targets. 

4. Reducing traditional fuels for cooking: Less 
than one-fourth of Bangladesh’s population has 
access to clean cooking fuels and technologies. 
The disparity increases between urban and 
rural areas. About 91% of rural households rely 
on firewood, other biomass, and kerosene for 
cooking. Providing clean cooking solutions to 
rural households through renewable cooking 
technologies, such as solar cookers and biogas, 
should be promoted where feasible, which would 
also help the government meet its national and 
global commitments such as SDG 7. However, 
the affordability and reliability of such solutions 
is a key concern, requiring tailored financing 
programmes to ensure accessibility for all, 
particularly people in the lowest income quintile.

5. Bridging data gaps: Designing tailored policies 
and energy interventions for the CHT requires 
reliable data. In the case of Bangladesh, whereas 
national-level data is reported, up-to-date district 
level data is not available. Data gaps also exist 

regarding qualitative aspects of energy use, 
including electricity consumption by divisions/
districts and regarding access to electricity 
disaggregated by gender and by non-households 
such as local enterprises. Further, data gaps exist 
regarding local resource availability, the economic 
feasibility of DRE solutions, and potential 
end-uses across economic sectors to guide 
future interventions.

6. Ensuring gender-sensitive energy programming: 
Despite the subsidy for kerosene, rural 
households in the CHT have not benefited and 
end up having to pay more than they can usually 
afford. Given that these households are unable to 
afford a solar home system, the shifting of subsidy 
from kerosene to solar home systems, without 
negatively impacting the poor, would enable 
rural households to afford a clean energy source 
for lighting as well as provide an opportunity for 
additional income-generating activities including 
for women of the household.

2.7 Energy use in Bangladesh:  
A gender perspective

A survey of 630 households in Bangladesh reported 
that women are typically the primary cooks and 
spend on average 80 minutes a day on cooking 
alone. Combined with the collection of biomass, the 
time spent by women each day on cooking-related 
activities can be over 5 hours, 40 minutes. 

With about 80% of CHT’s population relying on 
traditional solid fuels for cooking, women are 
disproportionately impacted both in terms of time 
spent on collection and cooking, as well as in being 
exposed to the harmful effects of indoor air pollution 
from the burning of solid fuels. Another survey 
found that on average female students get to study 37 
minutes less per day than their male counterparts, 
and access 17 minutes less per day of leisure time. 
However, decision-making regarding energy choices 
and its purchase is found to rest predominantly with 
the men, requiring policies to enable fuel switching 
to empower women and/or involve them strongly 
(IISD, 2020; Practical Action, 2017).
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CHAPTER   3

Bhutan

KEY MESSAGES

Despite hydropower being a 
key pillar of Bhutan’s power 
sector, entirely meeting 
domestic electricity needs and 
enabling exports that generate 
significant revenues, electricity 
only accounts for about 12% 
of the country’s final energy 
consumption. 

Additionally, the growing use 
of imported fossil fuels in 
non-electricity sectors such 
as transport and industry 
are reducing these benefits. 
Expanding low-carbon 
renewable energy solutions 
for cooking, heating homes, 
transport, and industry will be 
critical for Bhutan’s low carbon 
ambitions.



THE HINDU KUSH HIMALAYA ENERGY PROFILE   25

3.1  Introduction
The Kingdom of Bhutan is a landlocked country 
nestled in the eastern Himalaya with a population of 
about 740,000. Bhutan lies entirely in the Hindu Kush 
Himalayan region. It has one of the most rugged 
terrains in the world, with elevations ranging from 
160 metres above mean sea level (masl) to more than 
7,000 masl. The country has three distinct climatic 
zones – alpine in the northern region, providing 
pasture for livestock of a sparse population practising 
transhumance; temperate in central Bhutan, a region 
that forms a watershed between two major river 
systems; and sub-tropical in the southern plains and 
foothills. 

More than half the population resides in rural areas 
and the people are predominantly self-employed, 
particularly working on their own lands. The 
proportion of wage earners was about 30% in 2018. 
While over a third of employed men were engaged 
in a regular salaried role, nearly 40% of employed 
women were family workers in the agricultural sector 
(NSB, 2019).

Agriculture, livestock rearing, and forestry-related 
economic activities account for the largest share of 
Bhutan’s gross domestic product (GDP), followed by 
construction and electricity supply. The secondary 
and tertiary sectors together accounted for over 
80% of GDP in 2017. The tourism sector is a major 
contributor to the country’s economy, at about 9% 

of the GDP. It earns the highest amount of foreign 
exchange, while providing employment to about 6% 
of the population (NSB and UNDP, 2020). Hydropower 
development also contributes significantly to the 
nation’s GDP, during the construction of projects, and 
through the export of electricity to India. 

Bhutan has the distinction of being the only carbon-
neutral country in the world, and is in fact carbon-
negative, with its large forest cover absorbing three 
times as much carbon as it emits annually. In its 
Intended Nationally Determined Contribution 
(INDC) submitted to the UNFCCC under the Paris 
Agreement, Bhutan has pledged to remain carbon 
neutral (Climate Action Tracker, 2019), even as it 
protects its fragile mountain ecosystem from the 
impacts of climate change. Greenhouse gas (GHG) 
emissions from the country’s energy sector reached 
about 708,000 tonnes of carbon dioxide equivalent 
(CO2eq) in 2015, accounting for 19% of Bhutan’s total 
emissions, and having grown by over 50% since 
2012 (NBS, 2020). With rising fossil fuel use in the 
industrial and transport sectors, the energy sector 
will be central to meeting the country’s climatic and 
sustainability objectives. 

3.2 Snapshot of Bhutan’s energy 
sector 

Bhutan’s total primary energy supply6 has grown at an 
average pace of 2% since 2012, reaching nearly 1,600 

6  Primary energy supply is defined as the total amount of energy that enters a country’s energy sector. It is estimated as energy sources extracted/
produced domestically (for example, coal, oil, and hydropower), plus energy imports, minus energy exports, minus international bunkers, then plus or 
minus stock changes.

BHUTAN’S TOTAL PRIMARY ENERGY SUPPLY BY SOURCE, 2012–2017 (LEFT), AND THEIR SHARE IN 2017 (RIGHT)FIGURE 3.1

Source: UNSD (2020)
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kilotonnes of oil equivalent (ktoe) in 2017 (Figure 3.1). 
Primary biofuels7 accounted for the majority share 
(over 70%), followed by oil products and electricity 
(primarily hydro-based). Since 2012, both oil products 
and coal supply have grown at a rapid pace to meet 
rising energy needs in the transport and industrial 
sectors. While oil products are entirely imported, 
coal supply has expanded through domestic mining 
activities. 

The household sector is the largest consumer of 
energy (Figure 3.2). Over 95% of all energy consumed 
is primary biofuels used mainly for cooking and 
space heating applications. Bhutan’s harsh climatic 
conditions and mountainous terrain pose challenges 
for the adoption of modern fuels in cooking and slow 
the transition away from traditional fuels. The shares 
of the industrial and transport sectors in final energy 

consumption are growing as demand continues to 
expand. In the industrial sector, electricity accounts 
for the largest share, even as coal use has been 
growing at a rapid pace, almost tripling from 32 ktoe 
in 2012 to nearly 90 ktoe in 2017. Meanwhile, energy 
use in the transport sector is also growing with a rise 
in registered vehicles, – from 69,602 in 2014 to 103,814 
as of June 2019 – more than half of them in Thimphu 
(NSB, 2019). In 2017, the transport sector consumed 
about 91% by volume of all oil products imported.

Given the abundance of hydropower resources, 
Bhutan’s power sector is largely hydro-based. Its 
total installed electricity capacity reached about 2.3 
gigawatts (GW) in 2019 (Figure 3.3). It rose by 44% 
year-on-year, with the commissioning of the 720-
MW Mangdechhu hydropower project in 2019. The 
theoretical potential of hydropower in Bhutan is 

Source: UNSD (2020)

TOTAL FINAL ENERGY CONSUMPTION BY SECTOR, 2012–2017 (LEFT) AND BY FUEL TYPE IN KEY SECTORS IN 2017 (RIGHT)FIGURE 3.2
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estimated at more than 41 GW, whereas the restricted 
technical potential is estimated at 26.6 GW (IRENA, 
2019). Nearly 8.9 gigawatt-hours (GWh) of electricity 
were generated in 2019, although generation has 
fluctuated over the years due to seasonal variations 
and fluctuating rainfall patterns. 

Bhutan generates more electricity than it 
consumes. Over 69% of the electricity generated 
in 2019 (6.1 GWh) was exported to India, with even 
higher traded volumes recorded in earlier years. 
Domestically, the industrial sector accounts for 
the largest share of electricity consumption (77%), 
followed by urban households (6%) and rural 
households (5%) (Figure 3.4). The domestic per capita 
electricity consumption has been steadily rising, 
reaching 3,165 kWh in 2019 from 2,804 kWh in 2015 
(NBS, 2020). Reliability is a key area of concern: the 
Bhutan Living Standards Survey highlighted that 
58% of households faced one or more power supply 
failures/interruptions lasting at least one hour during 
a seven-day period. Rural consumers faced more 
frequent power interruptions than urban consumers 
(NSB, 2017).

3.3 The renewable energy and energy 
efficiency policy landscape

The Royal Government of Bhutan has introduced 
several policies and programmes at the national level 
to promote energy access and energy efficiency. They 
are listed below with their stated goals and objectives:

 y The Twelfth Five-Year Plan (2018–2023) 
emphasizes prioritizing renewable energy 
supply to meet its objective – a just, harmonious, 
and sustainable society through enhanced 
decentralization (GNHC, 2019). In order to meet 

this priority, the government has put a number 
of renewable energy (RE) and energy efficiency 
policies in place, given below. 

 y Electricity Act of Bhutan, 2001: The Act enabled 
the restructuring of the power supply industry and 
the participation of the private sector by providing 
mechanisms and regulations for licensing and 
operations. It also led to the establishment of the 
Bhutan Electricity Authority as an autonomous 
regulatory body (National Assembly of Bhutan, 
2001). 

 y Bhutan Sustainable Hydropower Development 
Policy, 2008: The policy aims to mobilize funds 
and attract investment for accelerated hydropower 
development and addresses aspects such as 
institutional arrangements (public, private, or 
public–private partnerships), project solicitation, 
and the incentive structure (MoEA, 2008).

 y Alternative Renewable Energy Policy, 2013: This 
policy aims to promote the use of RE in both 
urban and rural areas. It identifies long-term and 
short-term objectives and covers technical and 
financial support, fiscal incentives, and tariffs 
for grid-connected and distributed RE solutions. 
Large hydropower projects are not covered under 
this policy (MoEA, 2013). 

 y Energy Efficiency and Conservation, 2019: 
This policy seeks to regulate the demand side 
management of energy-intensive sectors, 
including buildings, appliances, industry, and 
transport. The measures in these targeted sectors 
are expected to reduce the energy intensity and 
greenhouse gas (GHG) emissions from these 
sectors, as well as increase revenues from the 
export of electricity (MoEA, 2019a).

BHUTAN’S ELECTRICITY TRADE (LEFT) AND CONSUMPTION BY SECTOR (RIGHT), 2012–2019 (GWH)FIGURE 3.4
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3.4 Progress towards SDG 7
Sustainable Development Goal (SDG) 7 lays out three 
main targets for 2030 – universal access to modern 
energy (7.1), increase the global percentage of 
renewable energy (7.2), and double the improvement 
in energy efficiency (7.3). Bhutan has made 
significant progress across several indicators, 
although substantial efforts are still needed to meet 
all the targets. 

Electricity access in Bhutan has risen rapidly since 
2012, reportedly close to reaching near universal 
access (Figure 3.5). Important gains have also 
been made in access to clean fuels and cooking 
technologies nationally. However, a large gap remains 
between access to these in urban areas (95%) and 
rural areas (64%). The aggregated data on access 
to modern energy sources also hides important 
disparities that emerge from more granular data at 
the district-level, discussed in the next section. 

The share of renewables in final energy consumption 
(SDG 7.2), although among the highest in the world, is 

falling with the rising use of coal and oil in Bhutan, as 
noted earlier (Figure 3.6). The rapid growth of fossil 
fuel energy use in non-electricity end-use sectors and 
activities, such as transport and heating (in industry), 
are resulting in a reduction in the share of renewables 
in final energy consumption. This trend – although 
likely to continue – counteracts Bhutan’s long-
term climate change and sustainability objectives, 
requiring substantial efforts to ensure the adoption 
of low-carbon technologies to meet rising energy 
needs across sectors. It is also important to note 
that the share of modern renewables (not including 
traditional fuels) in final energy consumption is 
about 11%. 

National energy intensity (SDG 7.3) in Bhutan, 
already the highest among countries of the HKH, 
has been steadily improving, having reached 9.7 
megajoules (MJ) per 2011 US dollar in PPP terms 
in 2017. This compares favourably with the global 
average of 5 MJ per 2011 US dollar. The improvements 
have in part been due to the reduced use of biomass 
in households and by industry (MoEA, 2018). 

SHARE OF POPULATION WITH ACCESS TO ELECTRICITY IN BHUTAN 2005–2018 (LEFT), AND CLEAN COOKING FUELS AND 
TECHNOLOGIES, 2000–2018 (RIGHT) (%)FIGURE 3.5
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3.5 Energy in Bhutan’s mountain 
context

District (dzongkhag)-level data yields important 
insights on electricity access in Bhutan and the 
technologies adopted. High mountain and remote 
areas, including Gasa, Haa, Tsirang, and Zhemgang, 
see marginally lower rates of household access to the 
electricity grid compared to other districts in Bhutan 
(Figure 3.7). Gasa – a popular trekking destination 
among tourists – comprises several villages that 
lack access to electricity and rely on solar home 
systems (SHSs) to meet basic energy needs. Data 
on energy consumption for each dzongkhag is not 
available. However, with rural households nationally 
accounting for only about 5% of total (grid) electricity 
consumed, it can be deduced that consumption 
levels in rural areas are likely low, including for local 
enterprises.

With respect to access to clean cooking fuels, the 
dzongkhag-level data shows that fuel stacking is a 
common phenomenon (Figure 3.8). Electricity is 
the most widely-used source of energy for cooking 
in both urban and rural households. A higher 

proportion of urban households use liquified 
petroleum gas (LPG) compared to rural areas. A 
third of the rural households use wood for cooking. 
Dzongkhags such as Samtse, Trashigang, and 
Samdrup Jongkhar are among those that have high 
levels of dependence on fuelwood for cooking. 

Given the cold climatic conditions, energy for space 
heating is critical for people’s well-being. Stark 
differences are seen in the energy sources used 
for space heating in households between Thimphu 
and other dzongkhags (Figure 3.9). Electric heating 
is commonplace in the former, while a quarter 
of households use a bukhari8 for heating. Many 
dzongkhags have a high share of households with 
no heating or dependence on traditional stoves for 
heating.

3.6 Harnessing renewable energy: 
Opportunities and challenges

The Kingdom of Bhutan has been a beacon for 
global ambitions on low-carbon and sustainable 
development. In order to maintain its commitment 
to remain carbon-negative while building resilience 

DISTRIBUTION OF HOUSEHOLDS WITH ACCESS TO ELECTRICITY FROM DIFFERENT SOURCES, BY DZONGKHAG (%)FIGURE 3.7

Source: NSB (2017)
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to climate change impacts and promoting socio-
economic development of its people, expanding a 
renewables-based energy system will be crucial. The 
presence of abundant hydropower resources has 
offered Bhutan the opportunity to build a low-carbon 
power sector as well as bolster economic growth 
through the export of electricity. However, Bhutan’s 
mountainous terrain poses challenges in building 
the large power generation infrastructure that would 

ensure no one is left behind, and reliable electricity is 
available for all households, farms, and enterprises. 

Further, electricity only accounts for about 12% 
of Bhutan’s final energy consumption. Expanding 
low-carbon renewable energy (RE) solutions for 
cooking, heating homes, transport, and industry 
will be critical for Bhutan’s low carbon ambitions. 
It would also enhance the country’s energy security 

DISTRIBUTION OF HOUSEHOLDS BY SOURCE OF ENERGY USED FOR COOKING IN DIFFERENT DZONGKHAGS (%)FIGURE 3.8

Source: NSB (2017)
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DISTRIBUTION OF HOUSEHOLDS BY SOURCE OF ENERGY USED FOR HEATING AT HOME, DIFFERENT DZONGKHAGS (%)FIGURE 3.9
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by reducing imports of oil products and improve 
people’s well-being by reducing air pollution, which 
disproportionately affects women. The excessive 
reliance on fuelwood is also leading to the over-
exploitation of natural resources in the vicinity of 
villages. 

Based on a rapid assessment, the following priority 
areas have been identified for a scaling up of 
renewable energy in Bhutan: 

1. Advancing diversification of the energy mix: 
Hydropower is a key pillar of Bhutan’s power 
sector, entirely meeting domestic electricity 
needs and enabling exports that generate 
significant revenues. However, the growing use 
of imported fossil fuels in non-electricity sectors 
such as transport and industry are reducing these 
benefits. In 2018, the cost of fossil fuel imports 
(BTN 10.2 billion) nearly exceeded the revenue 
from hydropower exports (BTN 10.5 billion). 
Further, climate change impacts may affect 
the availability of hydropower resources over 
the long term, contributing to vulnerability of 
supply. Large electricity infrastructure also pose 
challenges to inclusiveness as they are unable to 
provide quality access to those living in rural and 
remote areas, as has been the case in Bhutan. 
These factors combined strengthen the case for 
a diversification of the energy mix by tapping 
into other RE solutions, such as solar, wind, and 
biomass, along with the deployment of distributed 
renewable energy (DRE) solutions to ensure 
equitable access in remote rural areas. This is 
aligned with Bhutan’s Twelfth Five Year Plan 
(2018–2023), which enshrines ‘Carbon neutrality, 
climate and disaster resilience’ as one of 17 
National Key Result Areas (NKRAs). The NKRAs 
include a programme pillar dedicated to ‘Promote 
use of alternate renewable energy’ by harnessing 
solar and wind (GNHC, 2019). The technical 
potential for solar photovoltaic (PV) and wind 
is estimated at 12 GW and 760 MW respectively 
(IRENA, 2019).

 The Alternative Renewable Energy Policy (AREP), 
2013 established targets until 2025 for non-
hydropower technologies covering electricity, 
thermal, and transport end-uses (MoEA, 2013). 
Bhutan’s progress on non-hydropower renewables 
is currently not aligned with the targets laid 
out in that policy. With rapid advancements in 
non-hydropower RE technologies and significant 

cost reductions in other RE technologies since 
2013, the targets laid out in AREP will need to 
be updated to reflect the new opportunities for 
diversification. 

2. Aligning renewable energy ambitions with 
the low carbon development goal by 2022: 
Renewables are a key to Bhutan attaining 
its national goal of achieving low carbon 
development by 2022. With a dominantly 
hydropower-based power sector and plans to 
scale up other RE solutions, the electrification of 
end uses such as vehicles, homes (cooking and 
heating), and industrial processes could help slow 
down the growth of fossil fuel use and contribute 
to meeting national and international climate and 
other commitments. 

3. Facilitating distributed renewable energy 
solutions for rural energy and livelihoods: 
Whereas modern energy access rates have 
improved in Bhutan, there is potential for DRE 
solutions to expand and strengthen quality of 
access in presently unserved or under-served 
areas, especially in remote areas. As these areas 
have diverse energy needs, holistic DRE solutions 
should be considered that meet electricity, 
heating, and motive requirements for households, 
farms, and local enterprises. In Lunana Gewog 
in Gasa dzongkhag, for instance, a 500 kW micro-
hydro system is under consideration to reliably 
deliver energy for cooking, heating, and lighting 
(Khandu, 2020). 

Further, linking energy supply with the 
development of local enterprises – given that 
much of the population engages in self-work – is 
crucial to improving livelihoods and enhancing 
resilience. Specific attention should be paid to 
sectors such as dairy and tourism, where the 
integration of DRE solutions can strengthen the 
resilience of enterprises by improving access 
to affordable and reliable energy to diversify 
products and services, increase productivity, raise 
incomes, and access new markets. 

Cottage and small industries, for instance, account 
for more than 95% of the enterprises in Bhutan 
and play a crucial role in local employment 
and income generation. With the passing of the 
Cottage and Small Industries Policy, 2019, the 
government aims to develop an entrepreneurship 
ecosystem to make enterprises more dynamic, 
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outward-looking, and competitive, and contribute 
to poverty alleviation, particularly in rural areas 
(MoEA, 2019b). With access to reliable and 
affordable energy critical for the development 
of such an ecosystem, DRE solutions should be 
closely considered in the implementation of such 
policies. Funding facilities, such as the Renewable 
Energy Development Trust Fund, should be 
used to provide tailored financing involving a 
suitable mix of instruments (grants, concessional 
financing) for appropriate DRE solutions with 
a view towards local ownership, affordability, 
sustainability, and local value creation. 

4. Reducing traditional fuels for cooking and space 
heating: Bhutan’s per capita consumption of 
fuelwood is the highest in the world, dominated 
by its use in the residential sector for cooking and 
space heating. Electricity tariffs in Bhutan are 
among the lowest compared to other countries 
of the HKH with a similar geography and energy 
resource potential (for example, Nepal). The 
abundance of hydropower generation and 
concerns over rising LPG imports and biomass 
use should enable the Department of Renewable 
Energy to extend further support to electricity-
based cooking and heating solutions. In the past, 
favourable policies – including duty-free imports 
of appliances such as curry cookers, induction 
cookers, and rice cookers – have accelerated the 
pace of adoption of electric cooking in both urban 
and rural areas. However, in high-altitude areas, 
cooking and space heating with primary biofuels 
is a challenge due to harsh climatic conditions 
potentially requiring joint technology solutions 
(for example, a mini-grid). In addition, improved 
cookstoves such as rocket stoves could provide 
the dual benefits of enabling cooking and space 
heating. The transition should be coupled with 
campaigns to build awareness and promote 
behavioural change. In addition to electric 
and efficient cooking solutions, alternative 
renewables-based solutions, such as biogas and 
solar thermal, should also be considered. Some 
5,000 domestic-sized biogas plants have already 
been installed by the Department of Livestock, 
with a technical potential of about 20,000 such 
plants (Gyelmo, 2020; MoEA, 2018). 

5. Transitioning to sustainable, low-carbon 
transport: Imports of oil products are growing to 
meet the rising energy demand in the transport 
sector. Given the abundant hydropower potential, 

there is an opportunity to advance low-carbon 
electric mobility and reduce dependence 
on imported fossil fuels. Under the Bhutan 
Sustainable Low-Emission Urban Transport 
Systems project launched in early 2018, there 
was a plan to roll out 300 electric vehicles (EVs) 
in the taxi fleets by 2021. Targeted programmes 
are needed that focus on the entire ecosystem 
for electric mobility, including setting targets 
specific to transport segments (such as taxi 
fleets, two-wheelers, and private vehicles), 
introducing consumer financing schemes, 
mobilizing investment in public and private 
charging infrastructure, and building trust among 
consumers (Johnson, 2020). Several steps have 
already been taken in this direction – for example, 
charging stations are being installed in various 
dzongkhags (IRENA, 2019).

6. Advancing energy efficiency and conservation: 
Despite the surplus energy during the monsoon 
season, Bhutan is unable to meet the increasing 
energy demand during the lean season, and, as 
a result, has to import power from India. The 
spread of non-hydro RE technologies, including 
wind and solar power, coupled with energy 
efficiency and conservation measures could help 
achieve fuel and GHG emissions savings, while 
meeting the growing industrial, transport, and 
domestic demand. The National Energy Efficiency 
& Conservation Policy of Bhutan 2019 has been 
developed to address demand side management, 
focusing on energy-intensive sectors including the 
residential, transport, and industrial sectors. 

7. Bridging data gaps: Designing tailored policies 
and energy interventions for the mountain 
context requires reliable data. In the case of 
Bhutan, national- and dzongkhag-level data is 
reported in the Bhutan Living Standards Survey, 
the latest one having been carried out in 2017. 
The survey gathers insightful data on energy 
use for electricity, space heating, and cooking, 
organized by dzongkhag. Data gaps, however, 
exist regarding qualitative aspects of energy use, 
including electricity consumption by dzongkhag 
and access levels disaggregated by gender and by 
non-households (for example, local enterprises). 
Further, data gaps exist regarding local resource 
availability, the economic feasibility of DRE 
solutions, and potential end-uses to guide future 
interventions. 
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8. Ensuring gender-sensitive energy programming: 
The application of a gender lens to energy access 
programmes and policies ensures equitable 
outcomes and contributes to a just energy 
transition. Recognizing that men and women 
have different energy needs and engage in 
different productive and consumptive activities, 
it is important to tailor DRE solutions that allow 
both genders to benefit equally and contribute 
to the adoption of such solutions through local 
enterprises. Countries in the HKH, including 
Nepal, have gender-specific policies that promote 
the use of renewable energy among women for 
both productive and consumption purposes. 
Energy policies and programmes in Bhutan 
should ensure that women are able to access 
and benefit from the interventions by providing 
higher subsidies for single women or female-
headed households, introducing electricity tariff 
waiver schemes for female-led enterprises, and 
ensuring equal access to financing and skills 
development programmes.

3.7 Energy use in Bhutan: A gender 
perspective

Household energy consumption in Bhutan is 
dominated by the use of primary biofuels, such as 
fuelwood, for cooking and space heating. These 
constitute 96% of final energy use in the residential 
sector. The high dependence on primary biofuels 
disproportionately affects women and children. 
Women in South Asia spend up to 20 or more hours 
per week in biomass collection. It also has adverse 
effects on women’s and children’s health as they are 
more likely to use biomass for cooking, exposing 
them to indoor air pollution.

Lack of affordability among female-led households 
also affects the uptake of modern energy solutions. 
For instance, whereas the Bhutanese government 
provides financial support to cover the electricity 
connection fees, user-borne charges (such as for 
internal wiring, bills, or maintenance) pose a 
constraint towards electricity use for cooking and 
other purposes for female-headed households 
(ENERGIA, 2015). Significant gaps in modern energy 
access between male- and female-headed households 
have been reported in Bhutan (Aryal et al., 2019). This 
could be attributed to the influence of political and 
social connections and higher access to non-farm 
incomes among male-headed households.
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CHAPTER   4

China

KEY MESSAGES

In the last decade, China has 
achieved universal access to 
electricity and has done well to 
reduce energy poverty. However, 
a key area of concern remains 
the continued extensive use of 
traditional biomass in cooking 
and heating in rural areas. 
Energy poverty in rural areas, 
related to the quality and the 
cleanliness of energy services, 
remains a challenge.
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4.1 Introduction
The People’s Republic of China (PRC) is the world’s 
second-largest economy and the most populous 
country, with over 1.4 billion people (China Statistical 
Yearbook, 2020). It is also the world’s fourth-largest 
country in terms of surface area (UNSD n. d.), with 
diverse topographical features. The mountain areas 
of the country extend to large parts of southern 
and western China. To the west lie major mountain 
ranges, most notably the Himalaya. 

The mountain provinces9 include about 14% of 
the country’s total population (NBS, 2020). These 
provinces generally lag behind other provinces on 
several socio-economic indicators and have been the 
focus of continuing poverty alleviation programmes. 
More than half the rural poor population in 2017 was 
concentrated in the western region. The mountain 
provinces, including Yunnan, Gansu, Tibet, and 
Xinjiang, were recorded as having among the highest 
poverty rates (NBS, 2018). However, by 2020, 99 
million rural poor people were lifted out of poverty, 
along with the poverty-stricken counties of China, 
and absolute poverty was eliminated historically 
(NBS 2020).

Across these mountain provinces, wholesale and 
retail trade constitute the major sources of private 
employment. The construction sector is also a major 
job creator in Tibet, whereas in Qinghai province, 
hotels and catering services play a significant role. 
Access to reliable, secure, and affordable energy will 
be crucial for the socio-economic development of 
China’s mountain areas. Since the 1960s, development 
plans have strongly emphasized improving electricity 
access in remote, rural areas, recognizing its role in 
industrialization and development. A combination 
of grid-based and distributed renewable energy 
(DRE) solutions has been utilized to reach universal 
electricity access; however, challenges remain 
regarding expanding access to modern fuels for 
cooking and heating. China has also announced 
ambitious climate targets, focused on the energy 
sector, as part of its Intended Nationally Determined 
Contribution (INDC), with the broader objectives of 
environmental preservation, local industrialization, 
and socio-economic development. 

4.2 Snapshot of China’s energy sector 
A diversified energy production infrastructure 
consisting of coal, oil, natural gas, electricity, nuclear 
energy, and renewable energy is in place in China. 
Preliminary calculations show that China’s primary 
energy production in 2019 reached 3.97 billion 
tonnes (Gt) of standard coal, making it the world’s 
largest energy producer. Energy transport capacity 
has been developed remarkably. China has built 
natural gas trunk lines of over 87,000 kilometres (km), 
oil trunk lines totalling 55,000 km, and 302,000 km of 
electricity transmission lines of 330 kilovolts (kV) or 
more. The energy reserves system has been steadily 
improved. China has built nine national oil reserve 
bases. It has achieved initial success in building a 
natural gas production, supply, reserve, and sale 
system. The coordinated guarantee system for coal 
production and transport is sound. The country has 
become a global leader in operating a secure and 
stable power grid. Its capacity in comprehensive 
energy emergency responses has been strengthened 
significantly.

Significant improvements have been made in energy 
efficiency. Since 2012, energy consumption per 
unit of GDP has fallen by 24.4%, equivalent to 1.27 
billion tonnes of standard coal. From 2012 to 2019, 
China’s economy experienced an average annual 
growth rate of 7%, while annual energy consumption 
rose by only 2.8%. The shift towards clean and 
low-carbon energy consumption is accelerating. 
Preliminary calculations show that, in 2019, coal 
consumption accounted for 57.7% of China’s total 
energy consumption, a decrease of 10.8 percentage 
points from 2012. The consumption of clean energy 
(natural gas, hydropower, nuclear power, wind power, 
and solar power) accounted for 23.4% of total energy 
consumption, an increase of 8.9 percentage points 
over 2012. Non-fossil energy accounted for 15.3% of 
total energy consumption in 2019, up 5.6 percentage 
points from 2012. With this, China reached the target 
of raising its share of non-fossil energy to 15% of total 
energy consumption by 2020. 

China sees green energy as an important measure to 
enhance ecological and environmental progress, and 
has made resolute efforts to fight pollution, especially 
air pollution. The greening of the energy sector has 

9  For the purposes of this energy profile, the following regions in China classify as mountain areas: parts of the provinces of Yunnan (Diqing, Nujiang, 
and Dali prefectures), Sichuan (Ganzi, Aba, and Liangshan prefectures), and Gansu (Gannan, Wuwei, and Zhangye prefectures); Xinjiang Autonomous 
Region (Kashgar, Kezilesu, Hetian, and Altai prefectures); Tibet Autonomous Region (the entire territory); and Qinghai Province (the entire territory) 
(ICIMOD n. d.). 
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played an important role in reducing potential carbon 
emissions. By 2019, the intensity of China’s carbon 
emissions had decreased by 48.1% compared with 
2005, reversing the trend of rapid carbon dioxide 
emissions growth. 

China’s total primary energy supply10 has grown at 
an average pace of nearly 5% since 2012, reaching 
2,952 million tonnes of oil equivalent (mtoe) in 
2017. Primary coal accounted for the majority share 
(roughly 64%), followed by oil (20%) (Figure 4.1). 
With a greater emphasis on diversity in the sources 
of energy supply, the share of primary coal fell from 
72% in 2012 to 64% in 2017; meanwhile, the share 
of natural gas has grown from 3% to 5% during the 
same time period and renewables-based electricity 
has also been rising. Nearly 23% of China’s primary 
energy was imported in 2017, the major portion being 
crude oil and oil products.

Industry was the largest consumer of energy overall 
(49%) in 2017, largely dependent on electricity and 
coal (Figure 4.2). With the slowdown in economic 
activity, energy use in industry remained largely 
flat between 2012 and 2017. The household sector 
is the second-largest energy consumer, mainly 
consuming oil products, electricity, and coal (for 
residential heating). The government aims to 
reduce the use of coal in households for heating, 
and transit to electricity or natural-based heating 
solutions (EIA, 2020). Growth in the demand for oil 
in the transport sector has slowed in recent years 

with stricter environmental measures, higher fuel 
efficiency standards, and the growing adoption of 
alternative fuel vehicles such as electric vehicles. In 
fact, the share of electricity in the transport sector’s 
energy mix reached over 5% in 2018 (UNSD, 2021). 

In the power sector, total installed capacity was about 
2,010 gigawatts (GW) in 2019. Thermal power (coal, 
natural gas, and oil) accounted for the largest share 
(59%), followed by hydropower (18%), wind (10%), 
and solar (10%) (Figure 4.3). Non-hydro renewables, 
particularly solar photovoltaic (PV) and wind, 
continue to grow at a rapid pace, reaching 415 GW in 
2019 from 64 GW in 2012. INDC pledges announced 
by the government in December 2020 set a target for 
reaching 1,200 GW of solar PV and wind capacity by 
2030 (Myllyvirta, 2020). Solar PV and wind accounted 
for about 21% of total installed capacity in 2019. The 
share of coal in total installed capacity has fallen, 
from 66% in 2012 to around 50% in 2019. In terms of 
generation, thermal sources account for the majority 
share (69%), followed by hydropower and wind. In 
2018, renewables accounted for over 27% of total 
electricity generation. 

Electricity trade has been marginal, with around 
195 GWh exported and 64 GWh imported in 2018 
(Figure 4.4). In terms of electricity consumption, 
secondary industry (that is, involving manufacturing) 
is the largest, accounting for nearly 70% of the total. 
Tertiary industry (services) is the second-largest 
consumer, followed by the residential sector. 

10  Primary energy supply is defined as energy production plus energy imports, minus energy exports, minus international bunkers, then plus or minus 
stock changes.

CHINA’S TOTAL PRIMARY ENERGY SUPPLY, BY SOURCE, 2012–2017 (LEFT), AND THEIR SHARE IN 2017 (RIGHT) FIGURE 4.1

Source: UNSD (2020)
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Source: China Energy Portal (n. d.)

INSTALLED CAPACITY (MW, LEFT) AND ELECTRICITY GENERATION (GWH, RIGHT), BY SOURCE, 2012–2018FIGURE 4.3
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4.3 The renewable energy and energy 
efficiency policy landscape 

The PRC has introduced several policies and laws 
to support renewable energy and energy efficiency 
measures. A few key ones are listed below with their 
stated goals and objectives: 

 y The 14th Five Year Plan (2021–2025): The plan 
establishes overarching targets for renewable 
energy and priority technology areas to promote 
development. It also sets province-level targets. It 
discusses the development of specific sectors and 
technologies, including solar power. 

 y Energy Law, 2020: In April 2020, the National 
Energy Administration published the draft Energy 
Law which explicitly emphasizes renewable 
energy as a priority for development in China’s 
energy system to gradually replace fossil fuels.

 y Renewable Energy Law, 2005 (amended in 2009): 
The dedicated renewable energy law provides 
for the purchase of renewable energy by power 
grid operators. It also offers financial and tax 
incentives for the development of renewable 
energy. 

 y Clean Energy Consumption Action Plan (2018): 
The plan aims to address challenges in clean 
energy integration, setting a target of reducing the 
curtailment of wind and solar power below 5% in 
all provinces.

 y Solar Energy for Poverty Alleviation Program 
(SEPAP): Launched in 2013, SEPAP aims to 
deploy solar PV solutions to alleviate poverty in 
impoverished rural areas (Hove, 2020).

 y Price- and cost-sharing method of renewable 
energy power generation (2006): In the form of 
law, the on-grid price of all kinds of renewable 
energy – higher than that of traditional thermal 
power – is specified. It is also stipulated that this 
part of the extra cost, the difference between 
RE and thermal power, should be apportioned 
in proportion to the power generation of each 
province in the whole country.

 y Administrative measures for full guarantee 
purchase of renewable energy power generation 
(2016): It is stipulated that power grid enterprises 
shall purchase the on-grid electricity generated 
by RE power projects within the planning scope 
in full amount, as per the benchmark electricity 
price and guaranteed purchase utilization hours 
determined by the state.

 y Energy Technology Innovation Action Plan 
(2016–2030): The plan defines the work focus 
and main direction of China’s energy technology 
innovation, as well as the schedule and roadmap 
of key innovation actions in the future. 

4.4 Progress towards SDG 7
Sustainable Development Goal (SDG) 7 aims at 
ensuring access to affordable, reliable, sustainable, 
and modern energy for all. It lays out three main 
targets for 2030 – universal access to modern energy 
(7.1), increase the global percentage of renewable 
energy (7.2), and double the improvement in energy 
efficiency (7.3). 

SDG 7.1: Ensuring public well-being and improving 
people’s lives is China’s fundamental goal in energy 
development. China is ensuring that urban and 
rural residents have access to basic energy supply 
and services, as a fundamental element in building 
a moderately prosperous society in all respects and 
supporting rural revitalization. Between 2016 and 
2019, the total investment made in transforming and 
upgrading rural power grids was RMB 830 billion, 
and the average power outage in rural areas was 
reduced to about 15 hours per year. The quality of 
power services for rural residents has improved 
significantly. From 2013 to 2015, China implemented 
an action plan to ensure access to electricity for every 
citizen, and completed this historic task by the end of 
2015. It has implemented poverty alleviation projects 
based on solar PV power generation, and other 
energy-related poverty alleviation projects. China 
prioritizes poverty-stricken areas in planning energy 
development projects. This has promoted economic 
development in these areas and raised the incomes 
of the poor. It has improved the infrastructure 
for natural gas utilization, supplied natural gas to 
wider areas, and improved its ability to ensure gas 
supply for people’s daily life. Significant progress 
has been made in clean heating in northern China, 
with improvements in the energy use and living 
environment of urban and rural residents. By 2019, 
clean heating in northern China covered a floor space 
of 11.6 billion square metres (sq. m), an increase of 
5.1 billion sq. m over 2016.

While promoting the extension of the power grid 
in power-free areas, China has actively ensured the 
supply of renewable energy, which has enabled 
millions of people without electricity to access power. 
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Since 2012, 31 large-scale hydropower stations with 
a capacity of 64,780 megawatts (MW) have been 
constructed in poverty-stricken areas, contributing 
to local economic development poverty alleviation. 
Under solar PV poverty alleviation projects, 26,360 
MW of grid-connected PV power capacity has been 
built, benefiting nearly 60,000 poor villages, 4.15 
million poor households, and generating incomes 
of about RMB 18 billion a year, and a corresponding 
resettlement of 1.25 million people with public 
welfare jobs. Poverty alleviation via solar PV has 
become one of the top ten precision poverty 
alleviation projects and the highest quality project in 
industrial poverty alleviation in China.

SDG 7.2: By the end of 2020, China’s total installed 
RE capacity had reached 930 GW, accounting for 
42.4% of total installed capacity, an increase of 14.6 
percentage points over 2012. This includes 370,000 
MW of hydropower, 280,000 MW of wind power, 
250,000 MW of solar photovoltaic, and 29,520 MW 
of biomass power generation. The utilization level 
has also continuously improved. In 2020, China’s 
RE generation capacity could reach 2.2 trillion 
kWh, accounting for 29.5% of the total electricity 
consumption, an increase of 9.5 percentage points 
over 2012. This will take the share of non-fossil 
fuel energy consumption in China to 15.9% of 
primary energy consumption, hence surpassing 
the committed target of 15% by 2020. In 2020, 
the scale of renewable energy development and 
utilization in China could reach 680 million tonnes of 
standard coal, equivalent to nearly 1 billion tonnes of 
alternative coal, thereby reducing the emissions of 
carbon dioxide, sulphur dioxide, and nitrogen oxides 
by about 1.79 billion tonnes, 864,000 tonnes, and 
798,000 tonnes respectively.

SDG 7.3: Significant improvements have been made 
in energy efficiency. Since 2012, energy consumption 
per unit of GDP has fallen by 24.4%, equivalent to 
1.27 billion tonnes of standard coal. From 2012 to 
2019, China’s GDP grew by 7%, while annual energy 
consumption rose by only 2.8%. China’s national 
energy intensity is improving, having reached 6.1 
megajoules (MJ) per 2011 US dollar in PPP terms 
in 2017, compared to the global average of 5 MJ 
(Figure 4.5, right). By 2019, the intensity of China’s 
carbon emissions had decreased by 48.1% compared 
with 2005, which exceeded the target of reducing 
carbon emissions intensity by 40%–45% between 
2005 and 2020, and reversed the trend of rapid carbon 
dioxide emissions growth. By 2025, the energy 
consumption per unit of GDP will further be reduced 
by 13.5% compared with 2020, and the carbon dioxide 
emissions per unit of GDP will be reduced by 18% 
compared with 2020. These two goals have been 
embodied in the 14th Five Year Plan.

China made significant strides in expanding 
electricity access via large-scale, county-level rural 
electrification programmes implemented during the 
1980s and 1990s (Zhaohong and Lin, 2015). In 2015, 
the last people living without electricity in the remote 
counties of Qinghai province were connected (Geall 
et al., 2017). It is reported to have reached universal 
electricity access as of 2018 (Figure 4.6). Some gains 
have been made in improving access to clean cooking 
fuels and technologies, with 64% of the country’s 
population with such access in 2018. However, rural 
access rates remained low at 36% that year. Over 500 
million people continue to rely on traditional, solid 
biofuels for cooking, with a sizeable share of the 
population also relying on solid fuels for heating. 

SHARE OF RENEWABLE ENERGY IN FINAL ENERGY CONSUMPTION IN CHINA (LEFT) AND ENERGY INTENSITY (RIGHT), 
2005–2017FIGURE 4.5

Source: ESMAP (n. d.).
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The share of renewables in final energy consumption 
(SDG 7.2) fell significantly between 2000 and 2011, 
from 29.6% to 12.3%, with the rapid growth in fossil 
fuel consumption to meet rising energy demand 
due to industrialization, economic growth, and 
consumption. Since 2011, the share of renewables 
in final consumption has only grown marginally, 
to reach 12.8% in 2017 (Figure 4.6, left). The energy 
sector is the largest contributor to GHG emissions 
in China, followed by manufacturing, construction, 
and transport (Ritchie and Roser, 2020). In its updated 
INDC for 2030, China has stated that its share of non-
fossil fuels (which includes renewables and nuclear 
energy) in its primary energy consumption would 
reach 25% by 2030 (Myllyvirta, 2020). 

4.5 Energy in China’s mountain 
context

Disaggregated data on energy use and consumption 
in the mountain provinces of China is limited. 
Broadly, the electricity consumption in mountain 
provinces comprises a small share of the country’s 
total consumption, given the low population 
concentration in these areas (Figure 4.7). Multiple 
approaches have been followed for expanding 
electricity access, particularly in the mountain 
provinces. In addition to grid extension, rural 
electrification programmes since the early 1960s 
have promoted the development of decentralized 
generation and distribution infrastructure based 
on small-hydro, solar, and other RE resources. 
The Township Electrification Programme (2001–
2005) and the Village Electrification Programme 
(2005–2010), for instance, focused on electrifying 

remote villages with renewables-based distributed 
generation (UNESCAP n. d.). Some of the distributed 
infrastructure has eventually been integrated to 
form interconnected grids with a focus on improving 
reliability and sufficiency of supply (Zhaohong and 
Lin, 2015). 

While significant progress has been made on 
expanding electricity access in mountain provinces, 
dependence on solid fuels for cooking and heating 
remains significant in these areas. There is growing 
evidence of the negative impacts of solid fuel use, 
including coal, on health (Chen and Kan, 2020; Hu 
et al., 2020). Exposure to smoke from polluting, 
open fires or inefficient combustion of fuels causes 
nearly 605,000 premature deaths annually in China 
(CCA n.d.). There has been the widespread adoption 
of RE solutions, including solar cookers, in the 
mountain provinces. In Tibet, the widespread use 
of solar cookers is driven by the abundance of solar 
resources and by their portability, which aligns well 
with the nomadic lifestyle of Tibetan farmers, as well 
as the lack of alternatives such as coal or biomass. 
Gansu alone accounts for a significant share of the 
solar cooker inventory in China, with over 751,000 
units (World Bank, 2013). Space heating requirements 
can vary among the mountain provinces, from 4–5 
months a year in Gansu, Qinghai, and Xinjiang, to 
longer periods in higher-elevation areas in regions 
such as Tibet. 

The energy usage patterns of rural life in the 
southwestern plateau mountainous area (Tibet, 
Sichuan, Chongqing, Guizhou, and Yunnan) reveals 
the transformation from the use of traditional 
energy sources to diversified, high-quality, and 
commercialized energy sources. The proportion 

SHARE OF POPULATION WITH ACCESS TO ELECTRICITY IN CHINA, 2005–2018 (LEFT), AND TO CLEAN COOKING FUELS AND 
TECHNOLOGIES, 2000–2018 (RIGHT) (%)FIGURE 4.6

Source: ESMAP (n. d.).
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of coal, electricity, oil, and biogas consumed in 
these areas increased from 27.56%, 2.11%, 0.38%, 
and 0.65% in 1992 to 36.61%, 7.99%, 4.47%, and 
5.4% in 2017, respectively. Solar energy, liquefied 
petroleum gas (LPG), natural gas, and gas also rose, 
from zero levels, their share increasing to 2.2%, 
6.66%, 1.86%, and 0.01% respectively. The share of 
straw and fuelwood usage decreased from 23.3% and 
46% in 1992 to 7.62% and 27.18% respectively. The 
proportion of commercial energy increased from 
30.05% in 1992 to 57.6% in 2017.

The domestic consumption of energy in rural areas of 
the southwest plateau mountainous regions is higher 
in the north and lower in the south. The consumption 
structure also has obvious regional differences – the 
main sources of energy consumed domestically in 
rural Sichuan, Guizhou, and Yunnan are fuelwood 
and coal; coal, straw, and fuelwood are equally 
important in Chongqing, and electricity and LPG are 
mainly consumed in Tibet.

4.6 Harnessing renewable energy: 
Opportunities and challenges

China has considerable renewable energy resource 
potential to meet its growing energy needs and 
improve access to modern energy sources for a large 
share of its population. It has set ambitious goals to 
advance renewables as part of its Intended Nationally 

Determined Contribution. However, a targeted focus 
is needed on improving access to modern energy 
services, in particular clean cooking, in the country’s 
mountain provinces. Based on a rapid assessment, 
the following priority areas have been identified for 
a scaling up of renewable energy adoption in the 
mountain areas of China: 

1. Strengthen the policy framework for improving 
energy access in mountain provinces: The 
National Energy Administration provides 
overarching guidance on the policy objectives, 
targets, and implementation of various 
programmes and initiatives in the provinces. The 
provinces also introduce policies to promote the 
deployment of renewable energy technologies 
to meet nationally determined targets. Mountain 
provinces would benefit from policies tailored 
to local conditions to address deficits in energy 
access and aligned to meet national objectives 
related to poverty alleviation and industrial 
development. 

2. Support renewables-based clean cooking 
solutions: Renewables-based clean cooking 
solutions, in particular solar thermal and biogas, 
have long been deployed to meet rural energy 
needs for cooking and heating. The development 
of biogas infrastructure has been included in the 
government’s national long-term development 

ANNUAL ELECTRICITY CONSUMPTION AND SHARE OF NATIONAL CONSUMPTION IN CHINA’S MOUNTAIN REGIONSFIGURE 4.7
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programme ever since the 1980s. At its peak, 
domestic biogas in rural China serviced around a 
quarter of rural households, benefitting up to 100 
million people (Zuzhang, 2013). Many mountain 
provinces, including Sichuan, Guangxi, Yunnan, 
and Tibet, have seen large concentrations of 
domestic biogas installations (Gu et al., 2016). 
The government has provided varied subsidies, 
differentiated by province, for domestic biogas 
digestors, given the significant differences in 
construction and material costs owing to areas in 
certain provinces being quite remote. While the 
use of biogas solutions has decreased over time 
with the expansion of clean cooking solutions, 
it remains relevant to bridge the modern energy 
deficit for a substantial share of the population, 
particularly in rural areas. Leveraging the 
decades of experience, tailored and cost-effective 
financing schemes could be deployed in areas 
of mountain provinces where traditional clean 
cooking solutions, including LPG, are not viable, 
feasible, or affordable. 

3. Strengthen the linkages between renewable 
energy and livelihoods: The distributed nature 
of RE solutions enable tailored energy solutions 
to support various farm- and non-farm-based 
livelihood activities. Most of China’s poor live 
in the central and western parts of the country, 
especially in border regions, areas inhabited by 
ethnic minority groups, and those in remote, 
mountainous locations (Zuhang, 2013). In 2013, 
the government launched the SEPAP programme 
with a view to accelerate the deployment of 
renewables in underdeveloped regions, including 
the mountain provinces (Geall et al., 2017). 
Lessons from its implementation suggest that 
to maximize impacts on poverty alleviation and 
livelihoods, the governance structure must also 
include grassroots, village-level organizations, 
in addition to energy regulators, who have the 
local know-how and skills to ensure demand-side 
management. Further, policies and financing 
schemes must consider long-term maintenance 
and operational costs to ensure permanence of 
RE supply and the socio-economic benefits of 
renewable energy. 

4. Bridging data gaps: Designing tailored policies 
and energy interventions for the mountain 
context requires reliable data. In China’s case, 
data gaps exist regarding quantitative and 

qualitative aspects of energy use, including 
electricity consumption by province and energy 
access levels disaggregated by gender and by 
non-households (for example, local enterprises). 
Further, data gaps exist regarding local resource 
availability, the economic feasibility of DRE 
solutions, and potential end-uses across economic 
sectors to guide future interventions.  

5. Ensuring gender-sensitive energy 
programming: The application of a gender 
lens to energy access programmes and policies 
ensures equitable and inclusive outcomes. 
Recognizing that men and women have different 
energy needs, and engage in different productive 
and consumption activities, it is important to 
tailor DRE solutions that allow both genders 
to benefit equally and contribute to the adoption 
of such solutions through local enterprises. While 
programmes funded through donor agencies are 
seen to integrate the gender dimension more 
strongly, government policies generally do not 
recognise their importance.  

6. Choosing suitable renewable energy 
technologies: The availability of resources and the 
level of economic development are two important 
factors affecting rural energy consumption. 
Therefore, in the future, different development 
strategies should be adopted according to local 
conditions to promote the effective supply of 
energy in rural areas, keeping in view regional 
resource endowments, economic levels, and 
enhancement of the ecological environment. 
For instance, Sichuan province is rich in straw 
resources, water, and natural gas reserves, but 
low in coal and oil reserves. Therefore, the 
development of renewable and clean energy 
utilization ought to be prioritized, such as natural 
gas, biogas, straw gasification, and hydropower. 
Yunnan province is rich in plant resources 
and has a unique climate, so it is necessary 
to vigorously grow crops to derive bioenergy, 
increase the construction of low-carbon biogas, 
and develop a circular agricultural economy. 
Tibet has one of the richest solar energy resources 
in the world, and vast potential for hydropower 
generation. Prioritizing the development and use 
of solar water heaters and solar cookers in rural 
areas would help conserve grasslands and forests. 
The promotion of solar heating technologies, 
the development of medium, small, and micro 
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hydropower stations, and the development 
of rural biogas would help form an energy 
utilization pattern that would be multifaceted and 
complementary. For the mountainous areas of 
Gansu, Qinghai, and Xinjiang, the complementary 
wind and solar clean energy small system may 
offer the best choice.

4.7 Energy use in China: A gender 
perspective

China has in the last decade achieved universal access 
to electricity and has done well to reduce energy 
poverty. However, a key area of concern remains the 
continued extensive use of traditional biomass in 
cooking and heating in rural areas. Energy poverty in 
rural areas, related to the quality and the cleanliness 
of energy services, remains a challenge (Wei et al., 
2014, cited in Wang et al., 2017). 

Ding et al. (2014) compared the traditional energy 
structure with improved energy structures in rural 
communities in north-western China to argue that 
renewable energy could significantly improve energy 
use efficiency and alter women’s labour intensity, 
health status, living standards, and even increase 
the men’s share of some cooking tasks. Their field 
investigations revealed that when women shift from 
traditional energy sources like biomass and coal to 
RE technologies such as solar energy cookers, biogas 
digesters, and energy-saving biomass stoves, there is 
a significant decrease in the frequency and quantity 
of, and time spent on fuelwood collection, and in 
the energy consumed by women in doing so. Their 
research further showed that using biogas can save 
50% of the cooking time for women daily; 91% of the 
women use the potential savings from the reduced 
energy consumed to buy clothes and cosmetics 
products, and 3.1% of them went travelling. The use 
of clean energy devices reduces the risks of exposure 
to indoor pollution faced by women, and hence 
prevents them from possibly getting respiratory 
diseases. They further argue that gender matters in 
access to, uses of, opportunities provided by, and 
control over energy. Gender and energy poverty are 
linked in many diverse ways. Technological change 
can drive cultural change but for that, appropriate 
policies are needed to encourage the uptake of clean 
technologies. The promotion of energy infrastructure 
in rural areas and of clean cooking facilities with 
higher energy efficiencies can go a long way in 
reducing the energy poverty faced by women.
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CHAPTER   5

India

KEY MESSAGES

The Government of India has 
made access to electricity and 
clean cooking fuels a key priority 
through various programmes, 
which has resulted in substantial 
gains. Yet, greater efforts are 
needed, particularly in remote 
mountain areas, to improve 
access to modern forms of 
energy and achieve stronger 
linkages with local livelihoods. 
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5.1 Introduction
India is the world’s fifth-largest economy and the 
second-most populous country, with over 1.3 billion 
people. It is also the world’s seventh largest country, 
and has diverse topographical features. Its mountain 
states11 extend from the north across to the north-east 
of the country, dominated by the Himalayan ranges. 
Over 65 million people live in its mountain states, 
accounting for about 5% of India’s total population 
(RBI, 2020). 

Poverty rates in some of the mountain states, 
particularly Arunachal Pradesh (34.7%), Assam 
(32%), and Manipur (36.9%), are found to be higher 
than the national average (21.9%). The service sector 
dominates the economies of Arunachal Pradesh, 
Assam, Jammu and Kashmir and Ladakh, Manipur, 
Meghalaya, Nagaland, and Tripura. Manufacturing 
and industry play a significant role in the economies 
of Himachal Pradesh, Sikkim, and Uttarakhand (RBI, 
2020). 

The agricultural sector also plays a crucial role in 
India’s mountain economy. The varied agroclimatic 
conditions aid the horticulture industry, an important 
employer in these states and contributor to exports. 
From apples and walnuts in Jammu and Kashmir and 
Ladakh and cut flowers and cardamom in Sikkim, to 
tea in Assam and turmeric in Meghalaya, the diversity 
of horticulture produce is significant in these 
mountain areas. Small-scale and cottage industries 
are also widespread, including carpet weaving, 
silk weaving, basket-making, pottery, copper, and 
silverware. Manipur has the highest number of 
handicrafts units as well as the highest number 
of craftspeople, including skilled and semi-skilled 
artisans, in the entire north-eastern region. Non-
timber forest products, including bamboo, is widely 
grown, particularly in the north-eastern mountain 
states. Manipur, Nagaland, and Mizoram have a 
significant bamboo-growing stock, along with the 
infrastructure to process it as food, handicrafts, art, 
tiles, and flooring, and for medicinal uses. 

Tourism is yet another major economic activity in 
the Indian Himalayan region. The sector contributed 
about USD 72 billion to the nation’s gross domestic 
product (GDP) and accounts for more than 10% 

of the state’s GDP in Uttarakhand, West Bengal, 
Tripura, Assam, and Meghalaya (Niti Aayog, 2018). 
In the north-eastern states, where accessibility 
is a challenge, the number of tourists is lower as 
compared to the western mountain states. Thus, the 
contribution of tourism to the GDP in some of these 
states is also lower (for example, it is barely 2–4% in 
Arunachal Pradesh, Sikkim, and Nagaland). 

Access to reliable, affordable, and sufficient energy 
is a crucial precondition for the social and economic 
development of the mountain areas across India. 
With diverse economic sectors – from tourism to 
agriculture and cottage industries – the energy needs 
of people in these areas vary and demand tailored 
solutions to support livelihoods and the delivery 
of essential services. The Government of India has 
made access to electricity and clean cooking fuels a 
key priority through various programmes, which has 
resulted in substantial gains (as discussed later in this 
chapter). Yet, greater efforts are needed, particularly 
in remote mountain areas, to improve access to 
modern forms of energy and achieve stronger 
linkages with local livelihoods. 

5.2 Snapshot of India’s energy sector 
India’s total primary energy supply12 has grown 
on average at 3% annually since 2012, reaching 
910 million tonnes of oil equivalent (mtoe) in 2017 
(Figure 5.1). Primary coal and peat account for the 
majority share (~45%), closely followed by oil (30%). 
The primary energy mix has largely remained the 
same since 2012, although the share of biofuels 
(including traditional fuels for cooking) has fallen 
from 25% in 2012 to 21% in 2017. Around 47% of 
the country’s primary energy was imported in 2017, 
a major share being crude oil and oil products, 
followed by coal and natural gas.

Industry is the largest consumer of energy overall 
(45%), and largely dependent on coal and oil 
products. Within the industrial sector, steel, iron, 
and cement industries are the largest consumers 
of coal; meanwhile, fertilizer, transport, and 
refineries represent the biggest consumers of 
natural gas (MoSPI, 2020) (Figure 5.2). The household 
sector accounts for a quarter of the final energy 

11   For the purposes of this energy profile, the following regions classify as mountain areas: the entire territory of Assam, Uttarakhand, Himachal 
Pradesh, Manipur, Jammu and Kashmir and Ladakh, Meghalaya, Mizoram, Nagaland, Sikkim, Tripura, and Arunachal Pradesh, and Darjeeling and  
Kalimpong districts of West Bengal. 
12   Primary energy supply is defined as energy production plus energy imports, minus energy exports, minus international bunkers, then plus or minus 
stock changes.



48  RESEARCH REPORT

consumption, a large share of which includes the 
use of biofuels for cooking. It is important to note 
that the consumption of biofuels by households has 
fallen from 77% of the number of households in 2012 
to about 65% in 2017. A transition to cleaner cooking 
fuels is being facilitated by government programmes, 
including the Pradhan Mantri Ujjwala Yojana. In 
the transport sector, a major share of the energy 
consumed is oil products (petrol and diesel), followed 
by natural gas and electricity (primarily for railway 
traction). 

India’s total installed electricity capacity was about 
356 gigawatts (GW) in 2019 (Figure 5.3).13 Thermal 
power plants (using coal, natural gas, and diesel) 
accounted for the largest share at 68%. Renewables 
accounted for over 30% of total installed capacity, of 

which hydropower’s share was 11%. Non-hydropower 
renewables, particularly solar photovoltaic (PV) 
and wind continue to grow at a rapid pace, reaching 
79.5 GW in 2019. The Government of India has set 
a target of installing 175 GW of renewable energy 
(RE) capacity by 2022, which includes 100 GW from 
solar, 60 GW from wind, 10 GW from bio-power, and 
5 GW from small hydropower (UN n.d.). As part of 
its intended nationally determined contribution 
(INDC), India also made a conditional commitment 
to increase the non-fossil fuel share of its cumulative 
power generation capacity to 40% by 2030. The 
potential for renewable power generation is high in 
India, estimated at about 1,097 GW, including 749 GW 
from solar power, 302 GW from wind, 17 GW from 
biomass, and 21 GW from small hydro (MoSPI, 2020). 

Source: UNSD (2020)
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With growing installed capacity, electricity generation 
has also expanded, at 6% a year on average since 
2012. In 2018–2019, total electricity generated 
reached 1,371 terawatt hours (TWh), about 75% of 
which was from coal-based power plants. The share 
of renewables in electricity generation has steadily 
grown to reach 19% in 2018–2019. The volume of 
electricity trade, particularly exports, has grown 
substantially since 2012 (Figure 5.4). Exports more 
than doubled between 2014–2015 and 2018–2019, with 
the largest importers being Bangladesh, Nepal, and 
Myanmar. India imports power from Bhutan (PIB, 
2020). In terms of electricity consumption, industry 
accounts for the largest share (44%), followed by 
households (27%) and agriculture (19%). 

5.3 The renewable energy and energy 
efficiency policy landscape 

The Government of India has introduced several 
policies and programmes at the federal level14 to 
support renewable energy and energy efficiency 
measures. A few key policies and programmes 
have been listed below with their stated aims and 
objectives: 

 y National Action Plan on Climate Change, 2008 
(NAPCC): India’s NAPCC provided the basis 
for the establishment of an autonomous body 
to facilitate the implementation of various 
policies, programmes, and projects in the field of 
renewable energy. 

INDIA’S ELECTRICITY TRADE (LEFT) AND CONSUMPTION BY SECTOR (RIGHT), 2011–2018 (GWH) FIGURE 5.4

Sources: Central Electricity Authority; UNSD (2020)
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14   Electricity being a concurrent subject between the central and state governments, a number of state-level policies have also been implemented to 
scale-up renewable energy deployment.

INSTALLED CAPACITY (MW, LEFT) AND ELECTRICITY GENERATION (GWH, RIGHT) BY SOURCE, 2011–2018FIGURE 5.3

Source: MoP (2020)
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 y National Solar Mission, 2010 (NSM): The NSM is 
one of the eight missions under India’s NAPCC. 
Its primary objective is to develop and deploy 
solar energy technologies, including utility-scale, 
distributed solar and solar thermal. The initial 
target of 20 GW was increased in 2015 to 100 GW to 
be achieved by March 2022.

 y National Tariff Policy, 2016: This policy focused 
on RE and the sourcing of power through 
competitive bidding. Amendments made also 
aimed at achieving the objectives of the Ujwal 
DISCOM Assurance Yojana (UDAY) scheme. 
The policy provides guidance in setting power 
rates, signing power purchase agreements, and 
the sale and purchase of coal and power (both 
conventional and renewable energy).

 y Draft National Policy for Renewable Energy-
based Micro and Mini Grids, 2016: The objective 
of this draft policy was to promote the deployment 
of RE-based micro and mini grids in unserved and 
underserved parts of the country by encouraging 
the development of state-level policies and 
regulations that enable the participation of energy 
service companies. The draft policy set a target 
of at least 10,000 RE-based micro and mini grid 
projects across the country with a total installed 
RE capacity of at least 500 MW over the next five 
years (taking the average size as 50 kW). 

 y Kisan Urja Suraksha evam Utthaan Mahabhiyan 
(KUSUM) scheme: This scheme was launched 
in 2018 to support the installation of off-grid 
and grid-connected solar pumps in rural areas 
and reduce farmers’ dependence on the grid for 
agricultural pumpsets. 

 y National Biogas and Manure Management 
Programme (NBMMP): Initiated in 2017, the 

programme provides clean cooking fuel and 
electricity to rural households through household 
biogas plants. So far, nearly 5 million biogas plants 
have been installed under the NBMMP.

 y Scale up of Access to Clean Energy (ACE) for 
Rural Productive Uses: This initiative enhances 
the use of reliable and affordable renewable 
energy for rural productive uses and livelihoods 
in unserved and underserved areas in Assam, 
Madhya Pradesh, and Odisha. It aims to 
strengthen rural livelihoods, improve income 
generation, and reduce the use of fossil fuels.

 y Solar Charkha Mission: The Solar Charkha 
Mission of the Ministry of Micro, Small and 
Medium Enterprises was launched in 2018, 
aiming to set up 50 solar charkha clusters in  
rural areas.

5.4 Progress towards SDG 7
Sustainable Development Goal 7 lays out three main 
targets for 2030 – universal access to modern energy 
(7.1), increase the global percentage of renewable 
energy (7.2), and double the improvement in energy 
efficiency (7.3). In this section, we present the 
progress India has made towards meeting these 
targets.

Electricity access rates in India have improved 
significantly since 2012, reaching 95% in 2018 
(Figure 5.5). While urban areas are reported to have 
near universal access, rural areas have reached 
access rates of 93%. Some gains have also been 
made in improved access to clean cooking fuels and 
technologies, with 49% of the population with access. 
However, rural access to these remain low, at 28% in 
2018. 

SHARE OF POPULATION WITH ACCESS TO ELECTRICITY IN INDIA, 2005–2018 (LEFT) AND TO CLEAN COOKING FUELS AND 
TECHNOLOGIES, 2000–2018 (RIGHT) (%)FIGURE 5.5

Source: ESMAP (n. d.)
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The share of renewables in final energy consumption 
(SDG 7.2) is falling, with the growing use of coal, 
natural gas, and oil in India (Figure 5.6). At 65%, the 
energy sector is the largest contributor to greenhouse 
gas (GHG) emissions in India, followed by agriculture 
(20%) and industrial processes (6%) (USAID, 2018). 
India’s target for the energy sector under its INDC 
is limited to the power sector and does not include 
an emissions reduction target in final energy 
consumption (CAT, 2020). As for India’s national 
energy intensity (SDG 7.3), it is improving, having 
reached 4.2 megajoules (MJ) per 2011 US dollar in PPP 
terms in 2017, compared to the global average of 5 MJ 
per 2011 US dollar. 

5.5 Energy in India’s mountain context
Among the mountain states in India, the per capita 
electricity consumption is generally below the 
national average (Figure 5.7). The northern states 
of Himachal Pradesh and Uttarakhand, as well 
as Jammu and Kashmir and Ladakh, have above-
average per capita consumption. Meanwhile, the 
north-eastern states have among the lowest per 
capita electricity consumption in the country. This 
results partly from the prominent role played by the 
industrial and manufacturing sectors in the GDP of 
the northern states, compared to the dominant role 
that the relatively less energy-intensive service sector 
plays in a majority of the north-eastern states. In the 
latter, the domestic sector accounts for the largest 
share of electricity sales (53% in 2017–2018), followed 
by industry (17%). 

India reports universal household-level electrification 
across all mountain states; all willing households now 
have a connection under the government’s Pradhan 

Mantri Sahaj Bijli Har Ghar Yojana (SAUBHAGYA) 
programme (Figure 5.8).

The government’s focus has now shifted to ensuring 
24x7 power supply to households, which requires a 
significant strengthening of the power infrastructure. 
In rural areas of some mountain states, the average 
daily supply of electricity can be significantly low 
– for example, about 14–15 hours in Arunachal 
Pradesh and Mizoram (Figure 5.9). Affordability 
and willingness to pay remain important factors 
for a household retaining access to electricity and 
ensuring they do not revert to no access (Banerjee, 
2020). Further, while the emphasis has been on 
household-level electrification, both farm and 
non-farm micro-enterprises in rural areas still have 
limited access to electricity connections. A survey 
conducted across four non-mountain states found 
that about 40% of rural microenterprises relied on 
non-grid sources, such as diesel, for electricity to 
meet their energy needs. Given the challenges related 
to accessibility and dispersed loads, the disparity of 
access in mountain states is likely to be equally, if not 
more, stark. Therefore, similar evidence-building 
exercises are required for mountain states to enable 
concerned governments to design appropriate and 
well-informed interventions.

The government’s thrust to improve access to clean 
cooking fuels has resulted in a growth in household 
use of liquefied petroleum gas (LPG). The proportion 
of households using LPG has increased from 63% 
in 2015–2016 to 98% in 2018–2019 (MoSPI, 2020). 
However, a significant number of the beneficiaries 
did not use the service beyond the initial gas cylinder, 
mostly due to economic reasons. Penetration 
rates have been low in the north-eastern states, 

SHARE OF RENEWABLE ENERGY IN FINAL ENERGY CONSUMPTION IN INDIA (LEFT) AND ENERGY INTENSITY (RIGHT),  
2008–2017FIGURE 5.6

Source: ESMAP (n. d.)
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PER CAPITA ELECTRICITY CONSUMPTION ACROSS INDIA’S MOUNTAIN STATES, 2019–2020FIGURE 5.7

Source: Central Electricity Authority (2019-2020)
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SHARE OF ELECTRIFIED HOUSEHOLDS WITH ACCESS TO CLEAN COOKING FUELS, BY STATE (%)FIGURE 5.8

Source: NITI Aayog (2020)
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particularly in Meghalaya and Tripura, primarily due 
to challenges related to the distribution of LPG. The 
sustained use of LPG is crucial to eliminate household 
air pollution. 

5.6 Harnessing renewable energy: 
Opportunities and challenges

Through dedicated policies and ambitious target-
setting, India has made significant progress in 
advancing access to modern energy services over 
the past few years. Based on a rapid assessment, the 
following priority areas have been identified to scale 
up the adoption of RE in the mountain areas of India: 

1. Improving the reliability and quality of electricity 
supply in the mountain states: The policy focus 
on village- and household-level electrification 
has resulted in the rapid expansion of access to 
electricity among households across India. Where 
grid-based solutions are deemed unviable from 
a technical or economic standpoint, standalone 
systems, such as solar kits and micro-hydro 
systems, are being promoted. With near universal 
access in terms of connections, the focus must 
now shift to sufficiency, reliability, and quality of 

supply, particularly in the mountain states. The 
evidence suggests that the reliability of supply 
tends to be lower in mountain states compared 
to the plains. Therefore, substantial investment 
is needed to augment electricity supply for local 
consumption and economic activities. 

2. Facilitating distributed renewable energy (DRE) 
solutions for rural energy and livelihoods: 
Beyond household-level electrification, supplying 
energy to support local livelihoods is crucial 
to stimulating socio-economic development 
in the mountain context. About 40% of rural 
micro-enterprises in these regions are still 
without access to electricity and have to rely on 
fuels such as diesel to meet their energy needs. 
Integrating DRE-based solutions with enterprise 
operations can help bridge this energy deficit, 
reduce energy costs, and enable improvements 
in productivity and diversification in products 
or services. Priority sectors in the mountain 
context include bamboo, piggery, agriculture, and 
processing. Existing facilities and programmes, 
including interest-free loans for North East 
Development Finance Corporation Ltd., self-
help group development under the North East 
Rural Livelihood Project (NERLP)15 and the 

AVERAGE DAILY POWER SUPPLY IN RURAL AREAS, BY STATE, DURING SEPTEMBER 2019 (HOURS)FIGURE 5.9

Source: Press Information Bureau (2019)
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15   Funded by the World Bank, the NERLP aims to improve rural livelihoods, especially that of women, unemployed youth, and the most disadvantaged, 
in four north-eastern states – Mizoram, Nagaland, Sikkim, and Tripura.
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16   NERCORMP is a livelihood and rural development project aimed at transforming the lives of the poor and marginalized Adivasi families in north- 
eastern India. It is a joint developmental initiative of the North Eastern Council (NEC), the Ministry of Development of North Eastern Region (DoNER), 
and the International Fund for Agricultural Development (IFAD).

North Eastern Region Community Resource 
Management Project (NERCORMP),16 and sector-
specific livelihood missions should be leveraged to 
integrate energy supply effectively with measures 
that strengthen people’s livelihoods. A key gap in 
deploying DRE-based livelihood applications is the 
lack of access to affordable and tailored financing 
for both farm and non-farm micro-enterprises. 

3. Introducing dedicated policies and facilitating 
coordination between national, state, and 
local actors: In October 2020, the central 
government released a draft policy framework 
for developing and promoting DRE livelihood 
applications in rural areas (MNRE, 2020). The 
policy covers various aspects, including demand 
assessment, research and development (R&D) 
and standardization, piloting and scaling up 
DRE livelihood applications, access to finance, 
skills development and capacity-building, public 
information and awareness, and coordination 
across ministries and departments. Many 
ministries, such as the Ministry of Rural 
Development, the Ministry of Women and Child 
Development, the Ministry of Tribal Affairs, the 
Ministry of Small and Micro Enterprises, the 
Ministry of Textiles, the Ministry of Agriculture 
and Farmer Welfare, the Ministry of Food 
Processing, and the Ministry of Health are 
implementing various schemes in rural areas 
that support livelihoods directly or indirectly. 
The integration of DRE livelihood applications 
with these schemes will promote the use of such 
applications.

4. Supporting renewables-based clean cooking 
solutions: While significant progress has 
been made to expand access to clean cooking 
solutions, in particular LPG, challenges related 
to affordability and accessibility, particularly in 
remote mountain areas, have emerged. This has 
resulted in fuel stacking, with the continued use 
of fuelwood in rural areas. Renewables-based 
clean cooking solutions based on biogas have 
been widely deployed across India and hold 
significant potential for scaling up. In rural 
areas with an adequate livestock population, 
biogas-based solutions could complement LPG. 
While central and state funding is available for 

small-scale biogas solutions (primarily based on 
capital subsidies) (Patnaik et al., 2019), market-
oriented financing schemes, including revolving 
debt funds for project portfolio, could facilitate 
further deployment. An integrated fuel subsidy 
reform that focuses on subsidizing clean cooking 
— as opposed to the subsidization of each fuel 
or technology — could benefit households 
more, allowing them a choice and ensuring the 
sustained use of energy resources. 

5. Bridging data gaps: Designing tailored policies 
and energy interventions for the mountain 
context requires reliable data. While national-
level data is available in India, state-level data 
regarding energy use across sectors is limited. 
Data gaps also exist regarding qualitative aspects 
of energy use, including electricity consumption 
by state and access levels disaggregated by gender 
and by non-household entities (for example, local 
enterprises). Further, data gaps exist regarding 
local resource availability, the economic feasibility 
of DRE solutions, and potential end uses across 
economic sectors to guide future interventions.  

6. Ensuring gender-sensitive energy 
programming: The application of a gender 
lens to energy access programmes and policies 
ensures equitable and inclusive outcomes. 
Recognising that men and women have varied 
energy needs, and engage in different productive 
and consumption activities, it is important to 
tailor DRE solutions that allow both genders 
to benefit equally and contribute to the adoption 
of such solutions through local enterprises. While 
programmes funded through donor agencies are 
seen to integrate the gender dimension more 
strongly, government policies generally do not 
recognise its importance. 

5.7 Energy use in India: A gender 
perspective

Rural women in India spend, on average, 5–8 hours 
a day on cooking-related activities; 20% of this time 
is spent in securing fuelwood alone. Women often 
have to walk a minimum of 2.5 km at least twice a 
week to carry 40 kg of fuelwood to meet their family’s 
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needs (Skill Council for Green Jobs, 2016). Cooking in 
poorly-lit conditions and using inefficient biomass 
stoves that cause indoor air pollution increases the 
risk of respiratory diseases, and in turn raises the risk 
of pre-natal mortality and post-natal complications 
(Baruah, 2015). It is estimated that around 4.3 million 
premature deaths globally are caused by household 
air pollution (HAP). About 25% of these premature 
deaths occur in India (Skill Council for Green Jobs, 
2016). The lack of access to clean energy sources 
contributes to women’s ill-health, reduces their daily 
free time, and increases their levels of drudgery, 
leaving them at the losing end of economic and social 
development (Kumar et al., 2019; Malakar, 2018). 

India’s slow transition to clean and modern energy 
sources can partly be attributed to the lack of 
understanding of the gender dimensions of this 
energy poverty. 

Women’s lack of agency in household decision-
making (resulting from their involvement in unpaid 
work) often results in a family’s failure to transition 
from traditional fuels to clean cooking fuels. Men as 
the income-earners in the family exercise control 
over decisions related to major household expenses. 
They often do not consider the expenses involved 
in adopting clean cooking options as worthy of 
investment – traditional fuels being free of cost, 
what’s more – as they do not comprehend or 
empathise with a woman’s hardships with traditional 
cooking fuels (Baruah, 2015; Malakar, 2018).

While India’s energy policies recognise the 
importance of clean cooking fuels for women, and 
ascribe their ill-health and drudgery to the lack of 
those fuels, little is discussed regarding enhancing 
the use and coverage of clean modern energy sources 
for rural employment (especially for women) with 
the help of DRE systems or mini solar grids. Policies 
tend to be focused on offering clean and modern 
energy as substitutes for traditional fuels, but miss 
out on the supply of adequate, affordable electricity 
to home-based micro-enterprises and post-harvest 
technologies (for example, power-operated grain 
threshers and groundnut strippers) that are labour-
intensive and in which women can be gainfully 
employed (Malakar, 2018).

The promotion of off-grid energy systems carries 
the promise of transitioning from traditional fuels 
to clean and modern energy sources, as well as with 
generating green jobs for women. Off-grid solar 

energy (mini-grids, micro-grids, and standalone grids) 
can reach remote areas of the country where grid-
based electricity cannot (Joshi and Yenneti, 2020). 
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CHAPTER   6

Myanmar

KEY MESSAGES

There is large, untapped 
potential for micro-hydropower 
and gasifiers in Shan, Kachin, 
Chin, and Rakhine states, which 
have an existing ecosystem 
of actors with the experience 
in developing such solutions. 
Prioritizing productive uses of 
energy would help ensure the 
sustainability of distributed 
energy solutions and maximize 
socio-economic benefits for 
mountain communities. 
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6.1 Introduction
The Republic of the Union of Myanmar is located 
at the heart of Asia, with India to its west, China to 
its north, Laos to its east, and Thailand to its south. 
Among the countries in the Hindu Kush Himalaya 
(HKH) region, Myanmar is the third-largest, with a 
population of over 54 million (MoIP, n. d.). 

Nearly 70% of the country’s population resides 
in rural areas (UNFPA, 2017). Myanmar has a 
predominantly agrarian economy; the agricultural 
sector alone generates more than half the jobs 
in the country, and contributes over 23% of its 
gross domestic product (GDP). The industrial and 
service sectors account for 36% and 40% of the GDP 
respectively and for about 17% and 32% of those 
employed, respectively (CSO, 2019; CSO et al., 2020).

The country can be divided into five major regions 
– the northern mountains, the western ranges, the 
eastern plateau, the central basin and lowlands, and 
the coastal plains. Although Myanmar has made 
significant progress across socio-economic indicators 
and is moving towards middle-income country status, 
substantial disparities still exist between urban and 
rural areas. The disparity grows even higher in the 
mountain states – Chin, Shan, Rakhine, and Kachin. 
Chin state, for instance, has the highest rates of 
unemployment across Myanmar (CSO, 2019). 

The energy sector is key to Myanmar’s economic 
growth and development. The sector contributed to 
over 5% of Myanmar’s GDP in 2017–2018 (CSO, 2019). 

Yet, Myanmar has the lowest rates of energy access 
in the HKH region, with less than a third of its 
population having access to grid-based electricity. 
Though grid-based electricity tariffs in Myanmar are 
the cheapest in the HKH region, only 75% of those in 
urban areas, and merely 16% of the people in rural 
areas have access to the grid (World Bank, 2016). 

Ensuring access to affordable, reliable, and 
sustainable energy will be crucial for the socio-
economic development of the mountain states of 
Myanmar. Decentralized technologies for cooking, 
lighting, and productive uses would complement 
traditional electrification methods, reduce the 
pressure on the grid of new connections, and ensure 
universal energy access by 2030. 

6.2 Snapshot of Myanmar’s energy 
sector 

Myanmar’s total primary energy supply17 (TPES) 
has grown at an average pace of 4.8% since 2012, 
reaching 20 million tonnes of oil equivalent (mtoe) 
in 2017 (Figure 6.1). Biofuels18 and waste account 
for the majority share (roughly 54%), followed by 
oil products (roughly 20%). The shares of coal and 
oil products in the TPES have more than doubled 
since 2012. Myanmar has abundant domestic energy 
resources, mainly comprising hydro and natural gas. 
Natural gas’ contribution to Myanmar’s TPES has 
grown at an average pace of 19% since 2012 to meet 
rising domestic and export demand. There also are 
plans to build 3,000 megawatts (MW) of gas-fired 

17   Primary energy supply is defined as the total amount of energy that enters a country’s energy sector. It is estimated as energy sources extracted/pro-
duced domestically (for example, coal, oil, or hydropower), plus energy imports, minus energy exports, minus international bunkers, then plus or minus 
stock changes. 
18   Includes the traditional and modern use of solid, liquid, and gaseous biomass.

TOTAL PRIMARY ENERGY SUPPLY IN MYANMAR BY SOURCE, 2012–2017 (LEFT) AND THEIR SHARE IN 2017 (RIGHT)FIGURE 6.1

Source: UNSD (2020)
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19  Final energy consumption is the total energy consumed by end-users, such as households, industry, and agriculture. It is the energy that reaches the 
final consumer's door and excludes that which is used by the energy sector itself, including for distribution and transformation (for example, in power 
plants and refineries), and in transmission losses.

power plants using liquefied natural gas (LNG) (Shin, 
2018). 

The household sector is the largest consumer of 
energy overall (64%) and is largely dependent 
on primary biofuels for cooking and heating 
(Figure 6.2). Industry is the second-largest consumer 
(11%), closely followed by transport (10%). The 
consumption of coal and oil products has more than 
doubled between 2012 and 2017. Primary coal and 
peat are solely consumed by the industrial sector. 
The majority of oil products is consumed in the 
transport (roughly 39%), industrial (roughly 17%), 
and agriculture (roughly 9%) sectors. The transport 
sector relies mainly on oil products (91%) and natural 
gas (9%). 

Myanmar’s total installed electricity capacity was 
about 5.6 gigawatts (GW) in 2019, excluding the small, 
decentralized systems (Figure 6.3). Hydropower 
accounted for the largest share (57%), followed by 
natural gas (33%). The total installed capacity of 
thermal power (coal, diesel, and natural gas) more 
than doubled, from 913 megawatts (MW) in 2012 to 
2,387 MW in 2017. 

The residential sector accounts for the largest share 
of electricity consumed in Myanmar, followed by 
the industrial and commercial sectors (Figure 6.4). 
The growth of electricity consumption in households 
has been concurrent with the rise in their access 
to electricity. The shift to electricity has been the 
greatest in rural Myanmar, where the use of candles 

TOTAL FINAL ENERGY CONSUMPTION BY SECTOR IN MYANMAR, 2012–2017 (LEFT) AND BY FUEL TYPE IN KEY SECTORS IN 2017 
(RIGHT)19FIGURE 6.2

Source: UNSD (2020)
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or kerosene has dropped from 62% of the households 
in 2005 to 9% in 2017 (CSO et al., 2020). Myanmar 
has also exported electricity since 2012, mainly from 
hydroelectric plants, to neighbouring countries 
including Thailand and China. It has been projected 
that Myanmar will be in a position to export around 
50 terawatt-hours (TWh) of electricity by 2030 and 100 
TWh by 2040 (Shukla and Sharma, 2017) (Figure 6.4).

6.3 The renewable energy and energy 
efficiency policy landscape 

The Government of Myanmar has introduced several 
policies to support renewable energy (RE) and energy 
efficiency measures in the country. A few key policies 
and programmes are listed below with their stated 
aims and objectives:

1. Myanmar Electricity Law (2014): It aims to 
improve the voltage quality of solar electricity 
equipment to meet the needs of users and attract 
foreign and local investors in the electricity sector. 

2. Draft Renewable Energy Policy (2014): It aims 
to address the technological needs for energy 
services by introducing RE technologies. It 
seeks to deploy wind, solar, hydro, and biomass 
resources for communities, private enterprises, 
and other national and international stakeholders.

3. Myanmar National Energy Policy (2014): 
The policy aims to ensure energy security for 
sustainable economic development in the country 
and to provide modern, affordable, and reliable 
energy access to all categories of consumers. In 
particular, it targets rural areas without electricity.

4. Energy Master Plan (2015): The plan aims 
to achieve an optimal long-term fuel supply 
mix in view of the country’s primary resource 
endowments. The plan is guided by the principles 
of long-term cost effectiveness, environmental 
responsibility, and security of energy supply. 

5. National Electrification Program (2016): 
Myanmar’s National Electrification Program 
2016–2030 (MNEP) aims to electrify 7.2 million 
households and achieve universal access to 
electricity by 2030. It will support the expansion of 
electricity services in Myanmar through grid and 
off-grid solutions.

6. National Energy Efficiency and Conservation 
Policy, Strategy and Roadmap (2016): This policy 
has been developed by the Ministry of Industry 
with the objective of reducing energy use by 12% 
by 2020, 16% by 2025, and 20% by 2030 against a 
2012 baseline.

6.4 Progress towards SDG 7
Sustainable Development Goal (SDG) 7 lays out three 
main targets for 2030 – universal access to modern 
energy (7.1), increase the global percentage of 
renewable energy (7.2), and double the improvement 
in energy efficiency (7.3). Myanmar has seen slow 
progress across SDG 7 indicators, particularly those 
related to access to modern sources of energy.

Electricity access rates in Myanmar have seen 
moderate growth between 2012 and 2018, rising 
from 55% to 66% of the population in that period 
(Figure 6.5). One-third of the country’s population still 
does not have access to electricity, with electrification 
rates significantly lower in rural areas. 

MYANMAR’S ELECTRICITY TRADE (LEFT) AND CONSUMPTION BY SECTOR (RIGHT) (GWH)FIGURE 6.4
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The rate of access to clean cooking fuels and 
technologies is low, at only 28% of the total 
population in 2018, leaving nearly 40 million people 
without such access. The rural access rates remain 
extremely low, merely 7% in 2018. As much as 83% 
of the households in the bottom quintile rely on 
fuelwood for cooking, increasing their workload and 
risk of contracting respiratory diseases (MLCS, 2019). 
In rural areas, the dependence on three-stone and 
traditional stoves is particularly high compared to 
urban areas, where the penetration of electric stoves 
is significantly larger (Figure 6.6). Fuel stacking is a 
common phenomenon in both urban and rural areas 
of Myanmar. 

The share of renewables in final energy consumption 
in Myanmar is falling, with the rising use of thermal 
energy for power production and of fossil fuels 

in transportation (Figure 6.7). On the other hand, 
national energy intensity (SDG 7.3) is improving, 
having reached 3.2 megajoules (MJ) per 2011 US 
dollar in purchasing power parity (PPP) terms in 
2017, compared to the global average of 5.6 MJ per 
2011 US dollar. 

6.5 Energy in Myanmar’s mountain 
context

Findings from the Myanmar Living Conditions 
Survey (2017) offer important insights into energy use 
in the mountain states of Chin, Shan, Rakhine, and 
Kachin. Access to clean fuels for cooking and lighting 
at the household level is generally found to be lower 
in the mountain areas compared to the national 
average. Grid access rates vary significantly among 

SHARE OF POPULATION WITH ACCESS TO ELECTRICITY IN MYANMAR, 2005–2018 (LEFT) AND TO CLEAN COOKING FUELS AND 
TECHNOLOGIES, 2000–2018 (RIGHT) (%)FIGURE 6.5

Source: ESMAP (n. d.)
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20  Community grids refer to those powered by mini-hydro power plants or large generators. Border grids typically cover areas bordering China and 
Thailand.

SHARE OF RENEWABLE ENERGY IN FINAL ENERGY CONSUMPTION IN MYANMAR (LEFT) AND ENERGY INTENSITY (RIGHT), 
2005–2017FIGURE 6.7

Source: ESMAP (n. d.)

Share of renewable energy in final energy consumption (%)

Year
05 06 07 08 09 10 11 12 13 14 15 16 17

6

5

4

3

2
05 06 07 08 09 10 11 12 13 14 15 16 17

Energy intensity (MJ/USD 2011 PPP)
Year

90%

80%

70%

60%

50%

SOURCE OF LIGHTING IN HOUSEHOLDS, BY STATE (%)20FIGURE 6.8
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households based on economic status. Mountain 
states, such as Chin and Rakhine, have the highest 
rates of poverty, and, therefore, see far lower rates 
of access to the grid and higher dependence on 
distributed energy solutions such as solar lanterns, 
and lighting and home systems (CSO et al., 2020) 
(Figure 6.8, Figure 6.11). Power reliability is also a 
key issue people face in both urban and rural areas. 
Over 90% of the firms in Myanmar experience power 
outages (IEA, 2017). The Myanmar Micro, Small 
and Medium Enterprise Survey 2019 identifies lack 
of electricity and fuel as one of the constraints for 
growth, particularly in the informal sector (CSO and 
UNU-WIDER, 2020). 

The dependence on cooking fuels is higher in 
Myanmar’s mountain states than in the plains. Chin 
state has the highest incidence of fuelwood used for 
cooking among the population (87%), closely followed 
by Rakhine state (82%) (Figure 6.9). In comparison, 
in Yangon state/region in the plains, reliance on 
fuelwood for cooking is merely 18%. Two key factors 
in access to clean cooking sources are access to the 
national grid and topography; households with grid 
access use electricity extensively for cooking (for 
example, over 60% in Yangon, 40% in Nay Pyi Taw 
and Mandalay) (CSO et al., 2020). In Shan state, where 
access to the grid is higher, electric cooking is found 
to be more prevalent. 
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In line with the trends in energy use for cooking 
and lighting, the expenditure among mountain 
households on fuels for these purposes is higher 
than the national average (Figure 6.10). The average 
monthly expenditure on fuel and lighting in Chin 
(USD 6.8), Shan (USD 7.16), Rakhine (USD 7.04), and 
Kachin (USD 8.18) is higher than the national average 
(USD 5.03) (Figure 6.11).

6.6 Harnessing renewable energy: 
Opportunities and challenges

Myanmar has abundant renewable energy (RE) 
resources to meet its growing energy needs. Its 
hydropower resource potential, from the four main 
basins of the Ayeyarwady, Chindwin, Thanlwin, 
and Sittaung rivers, is substantial. The estimated 
theoretical potential stands at 108 GW, while the 

SHARE OF MONTHLY EXPENDITURE ON ENERGY USED FOR COOKING AND LIGHTING IN THE MOUNTAIN STATES AND IN 
MYANMAR (%)FIGURE 6.10

Source: CSO et al. (2020)
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SHARE OF MONTHLY EXPENDITURE ON ENERGY USED FOR COOKING AND LIGHTING IN THE MOUNTAIN STATES AND IN 
MYANMAR DISAGGREGATED BY FUEL SOURCEFIGURE 6.11
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current installed hydropower capacity is over 3 GW 
(Kirchherr et al., 2016). Myanmar also has decades 
of experience with micro- and mini-hydropower 
solutions, with over 5,600 systems under 1 megawatt 
(MW) deployed for rural electrification (Vaghela, 
2019). Biomass gasifiers have also extensively been 
installed for village electrification and for powering 
small-scale rice mills. Several of the distributed 
renewable energy (DRE) systems are self-financed, 
community-owned, and utilize locally developed 
technologies. Myanmar’s mountain areas are also 
endowed with abundant solar resources, reaching 
more than 6.5 kWh per square metre. DRE solutions 
can play a crucial role in bridging the gaps in energy 
access among the rural mountain communities in 
Myanmar.

In this context and based on a rapid assessment, 
the following priority areas have been identified 
that could be examined to scale up the adoption of 
renewable energy in the mountain areas of Myanmar: 

1. Accelerate the adoption of distributed energy: 
People in Myanmar’s mountain regions face 
a significantly larger deficit of energy access 
compared to those living in the plains. DRE 
solutions, in particular those based on micro-
hydro and biomass, have long been deployed 
in mountain states such as Shan. Micro-hydro 
solutions are also known to offer benefits through 
the restoration of catchment areas, which can 
increase climate resilience and augment incomes 
from agro-forestry. Solar hybrid mini-grids 
have recently been promoted by the Myanmar 
Department of Rural Development as the lead 
agency for the implementation of the National 
Electrification Plan, supported by the World 
Bank. In areas currently unserved by the grid, 
DRE solutions should be supported, tailored 
to the local resources available, maturity of 
existing technologies, as well as the aspirations 
and demand potential of households, firms, 
and public services. There is a large, untapped 
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facilitate deployment to improve energy access 
and support socio-economic development in 
the mountains. Financial support, including 
capital subsidies and concessional financing, 
should seek to address the viability gap of DRE 
projects. Further, multi-actor facilitation is 
needed between various development partners, 
government agencies, and local actors, including 
the private sector, to identify appropriate solutions 
and enable sustainable development of the DRE 
sector. 

4. Bridging data gaps: Designing tailored policies 
and energy interventions for the mountain 
context requires reliable data. In the case of 
Myanmar, national- and state-level data pertaining 
to energy use is reported in the Myanmar Living 
Conditions Survey 2017. It presents insightful data 
on energy use regarding electricity and cooking 
at the household level. Targeted efforts, such as 
the World Bank’s Energy Access Diagnostic Report 
Based on the Multi-Tier Framework, are also crucial 
sources of information on the quantitative and 
qualitative aspects of energy access. Data gaps, 
however, still exist, including regarding levels of 
access disaggregated by non-household entities 
such as local enterprises and public institutions. 
Data gaps also exist regarding local resource 
availability, the economic feasibility of DRE 
solutions, and potential productive end-uses 
across economic sectors, the filling of which 
would help guide future interventions.  

5. Ensuring gender-sensitive energy programming: 
In Myanmar, female-headed households tend to 
have lower rates of electricity connections in both 
grid-connected and off-grid areas. This disparity 
is even higher in rural areas, which could be 
attributed to the spending gap between male- and 
female-headed households. The ambitious plan 
of the government to electrify all villages by 2030 
has only focused on household electrification, 
with a limited focus on gender mainstreaming. 
Therefore, policies should have a greater focus 
on female beneficiaries and integrate productive 
uses of energy given that most informal sectors 
have female participation. This will be a win-
win situation for Myanmar’s decentralized 
technologies such as micro-grids as well, which 
are struggling to become financially viable 
without government subsidy.

potential for micro-hydropower and gasifiers 
in Shan, Kachin, Chin, and Rakhine which 
have an existing ecosystem of actors with the 
experience in developing such solutions. A focus 
on productive uses is crucial for the sustainability 
of distributed energy solutions and to maximize 
socio-economic benefits. Governments have an 
important role to play in carrying out surveys to 
identify productive end-use opportunities across 
sectors (World Bank, 2017). Sectoral linkages with 
agriculture need to be pursued more strongly 
to maximize the benefits of energy access 
programmes. Other aspects to be addressed to 
scale up for adoption include the introduction 
of technical standards, tailored financing for 
enterprises and end-users, and a coordinated 
approach to the three electrification modes – grid 
extension, mini-/micro-grids, and stand-alone 
systems.

2. Promotion of clean cooking technologies: 
Traditional biomass continues to play a dominant 
role in Myanmar’s energy sector, accounting for 
67% of primary energy supply in 2017, mostly 
for residential use. Fuel stacking is prevalent in 
both urban and rural households. Less than half 
the urban households rely exclusively on clean 
cooking fuels, including electricity and LPG, while 
the remainder relies on biomass-based stoves. 
In rural areas, only 4.5% of the households rely 
on electricity for cooking, while the majority 
of the rural population relies on biomass-
based cookstoves (World Bank, 2019). Clean 
cooking solutions, including electricity-based 
solutions, biogas, and LPG, need to be scaled up. 
Affordability and reliability are key concerns, 
requiring tailored financing programmes to 
ensure accessibility for all, particularly those in 
the lowest income quintile. Further, improved 
standardization of clean cookstoves is needed to 
ensure quality. 

3. Policy focus on mountain states: To effectively 
manage a growing energy sector, a clear policy 
framework at the state or regional level is needed 
that is well-coordinated and aligned with policy 
objectives at the national level. Tailored to 
the local conditions and with an emphasis on 
appropriate solutions, such policies can effectively 
provide for incentives to attract investments and 
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6.7 Energy use in Myanmar: A gender 
perspective

In rural areas, more female-headed households have 
no access to electricity than male-headed ones. For 
households in the same income quintile, female-
headed households are found to be less willing to pay 
for a grid connection or off-grid solar solutions.

Female members of a household are also found 
to be disproportionately impacted by the lack of 
clean cooking solutions as compared to their male 
counterparts. Women spend, on average, more than 
137 minutes a day in the kitchen, compared to less 
than 13 minutes for men. The introduction of clean 
cookstoves or fuels saves women time. Depending 
on the stove’s design, women cooking with biomass 
stoves spend 95–106 minutes a day cooking, whereas 
women cooking with clean fuel stoves spend 77 
minutes a day (Figure 6.12).
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CHAPTER   7

Nepal

KEY MESSAGES

Hydropower plants play a 
dominant role in Nepal’s 
electricity mix. However, 
diversification needs to be 
prioritized as well. Given Nepal’s 
rugged topography and the 
remoteness of many areas, large 
power infrastructure will not be 
sufficient to provide universal 
access to energy.

With stable and consistent policy 
support, distributed renewable 
energy options – ranging from 
micro-hydro to small-scale solar 
and biogas solutions – can play a 
central role in reaching unserved 
areas. 
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7.1 Introduction
The Federal Democratic Republic of Nepal is a 
landlocked country in South Asia, bordering China 
and India. It has a population of 29.5 million, with 
about 40% of the people living in rural areas (MoF, 
2020). It lies mainly in the Himalaya, with some 
parts in the Indo-Gangetic Plain. Geographically, the 
country is divided into three parts: the high Himalaya 
(which covers 24% of the country’s area), the hills 
and mountain slopes (56%), and the plains (20%). 
Nepal is divided into seven provinces – Province 1, 
Province 2, Bagmati, Gandaki, Province 5, Karnali, 
and Sudhurpaschim.

Nepal has experienced robust economic growth in 
recent years due to improvements in the investment 
climate, regular power supply, and an increase in 
developmental activities at the local level. During the 
past decade, Nepal has shifted from being an agrarian 
economy to a service-oriented one. The service 
sector is the largest contributor to the country’s 
gross domestic product (GDP) (56%), followed by 
agriculture (32%) and industry (16%) (MoF, 2020). 
The tourism sector is a major source of foreign 
exchange and employment in Nepal and contributes 
significantly to the country’s GDP (6.7% in 2019) 
and local economy. Nepal’s per capita income has 
increased from USD 610 in 2009–2010 to USD 1,034 
in 2018–2019. Micro, small, and medium enterprises 
(MSMEs) contribute 22% to the country’s GDP, and 
employ about 1.75 million people (World Bank, 2020).

Poverty has gradually decreased with growth 
in incomes, investment in social and economic 
infrastructure, and increasing remittances. The share 
of the population below the absolute poverty line 
(USD 1.90/day) is estimated to be 18.7%, although 
with significant variations across provinces. The 
western provinces of Karnali and Sudhurpaschim are 
among the remotest and experience higher rates of 
poverty (29% and 34%, respectively) compared to the 
national average (MoF, 2020).

The energy sector is one of the strategic areas of 
Nepal’s economy for two reasons. First, the lack of 
adequate electricity is a barrier to higher economic 

growth. Annual per capita electricity consumption in 
Nepal is a twentieth of the global average and a fifth 
of the South Asian. Nepal has recovered from a severe 
electricity crisis that adversely affected the country 
between 2008 and 2016, imposing an economic 
cost of USD 1.6 billion per year, or about 5% of GDP 
(World Bank, 2019a). Hence, ensuring adequate, 
accessible, reliable, and affordable energy supply 
is key to Nepal’s social and economic objectives. 
Second, Nepal has significant hydropower resources, 
which present an opportunity to improve energy 
access in remote areas as well as augment exports to 
the region, thereby earning revenues for the country. 
The seasonality of Nepal’s hydropower sector offers 
win–win opportunities for Nepal and its neighbours 
but requires substantial investments and regulatory 
reforms and a paradigm shift in the approach to 
electricity sector financing (World Bank, 2019b). 

7.2 Snapshot of Nepal’s energy sector 
Nepal’s energy demand is predominantly met 
by traditional, inefficient, and environmentally 
unfriendly sources of energy such as primary 
biofuels (74%),21 oil (16%), and coal (6%). The share of 
primary biofuels as a percentage of the total primary 
energy supply22 has been declining – from 81% in 
2012 to 74% in 2017 (Figure 7.1). The demand for oil 
has been growing steadily, from 13% in 2012 to 16% 
in 2017, the majority of which is imported. This can 
be attributed to the growth in energy demand in the 
transport sector. 

The household sector is the largest consumer of 
energy in Nepal (75%). Households are largely 
dependent on primary biofuels for cooking and 
heating applications. Transport is the second-largest 
energy-consuming sector (11%), closely followed by 
industry (10%) (Figure 7.2). Of the energy consumed 
in the industrial sector in 2017, coal accounted for 
nearly 59%, followed by primary biofuels (26%) 
and charcoal (13%). In absolute terms, while oil 
consumption is stable, coal use has more than 
doubled, from 0.21 million tonnes of oil equivalent 
(mtoe) in 2012 to 0.78 mtoe in 2017, much of which 
is imported. The transport sector has registered 

21  Primary biofuels include fuelwood, wood residues and by-products, bagasse, animal waste, black liquor, other vegetal material and residues,  
bio-gasoline, biodiesels, bio jet kerosene, other liquid biofuels, biogases, industrial waste, and municipal waste. In the case of Nepal, primary biofuels 
mostly comprise fuelwood. 
22  Primary energy supply is defined as the total amount of energy that enters a country’s energy sector. It is estimated as energy sources extracted/
produced domestically (for example, coal, oil, and hydropower), plus energy imports, minus energy exports, minus international bunkers, then plus or 
minus stock changes. 
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the fastest growth, rising from 0.86 mtoe (or 9% 
of total energy consumption) in 2012 to 1.4 mtoe 
(11% of the total) in 2017. Almost 97% of the energy 
consumed in the transport sector comes from oil 
products imported from India. In 2018, the Nepal 
government approved the National Action Plan 
for Electric Mobility, which targeted a 30% shift to 
electric vehicles (EVs) by 2030 to diversify the energy 
mix used in transport (GGGI, 2018). To this end, the 
government offers a range of fiscal incentives for 
battery-powered EVs. 

Nepal’s total installed capacity was about 1.2 gigawatts 
(GW) in 2019, having grown from 0.79 GW in 2012 
(Figure 7.3).24 Hydropower accounts for the largest 
share (93%), followed by coal thermal (5%). Non-
hydro renewables, particularly solar photovoltaic 

(PV), grew to about 27 megawatts (MW) in 2019. 
Collectively, non-hydro renewables accounted for 2% 
of total installed capacity and a negligible amount 
of generation in 2018–2019 whereas hydropower 
generation accounted for almost 99% of the total. 
In The Fifteenth Plan (FY 2019/20–2023/24), the 
latest, the Government of Nepal has set a target for 
renewables to reach 12% of total energy consumption 
by 2024 (NPC, 2019).

Nepal’s trade in electricity has grown since 2012, with 
about 2,813 gigawatt-hours (GWh) imported in 2018–
2019, predominantly from India (Figure 7.4). Imports 
account for about 37% of all centralized electricity 
that is supplied in Nepal. The supply of power is no 
longer expected to be constrained, at least in grid-
connected areas, with over 3,400 MW of projects 

NEPAL’S TOTAL PRIMARY ENERGY SUPPLY BY SOURCE, 2012–2017 (LEFT) AND THEIR SHARE IN 2017 (RIGHT)FIGURE 7.1
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under construction, over 6,000 MW of purchasing 
power agreements (PPAs) signed, and high voltage 
cross-border interconnections with India. In fact, 
Nepal is expected to become net energy surplus 
within two years. The management and monetization 
of this surplus electricity will be a key determinant of 
the National Electricity Authority’s financial viability. 
In the coming years though, the transmission and 
distribution of electricity is going to be a major 
bottleneck. Currently, the development, ownership, 
and operation of the transmission and distribution 
networks is a monopoly, with the state-owned NEA 
fulfilling these functions. 

Domestically, households account for the largest 
share of electricity consumption (42%), followed by 
industry (38%). Consumption has grown at a rapid 
pace after 2015–2016 as the policy focus since then 

has been to provide reliable electricity to domestic 
and industrial consumers through a rationalization 
of tariffs to ensure cost recovery, improved 
management to reduce technical and commercial 
losses, and on augmenting electricity imports from 
India to meet unmet demand (NEA, 2019; World 
Bank, 2019a). Residential load-shedding has stopped 
since early 2017, and there has been no industrial 
load-shedding since early 2018. 

7.3 The renewable energy and energy 
efficiency policy landscape

The Government of Nepal has introduced several 
policies and programmes to support renewable 
energy (RE) and energy efficiency (EE) measures. A 
few key policies and programmes are listed below 
with their stated aims and objectives:

NEPAL’S ELECTRICITY TRADE (LEFT) AND CONSUMPTION BY SECTOR (RIGHT) (GWH)FIGURE 7.4
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1. Hydropower Development Policy, 2058 (2001): 
This policy aimed to introduce a competitive 
environment for electricity development by 
establishing an independent regulatory body and 
unbundling the NEA. It also emphasized bilateral 
and regional energy cooperation.

2. Rural Energy Policy, 2006: It emphasized poverty 
reduction and environmental conservation in 
rural areas by incorporating different sources 
of energy for household and socio-economic 
purposes and enhancing access to clean, 
sustainable, and reliable energy.

3. Climate Change Policy, 2011: This policy aims to 
reduce Nepal’s greenhouse (GHG) emissions by 
promoting clean energy.

4. Renewable Energy Subsidy Policy 2016: This 
policy targets subsidy allocation to promote RE for 
both productive and consumption uses.

5. Biomass Energy Strategy 2017: This strategy 
promotes access to biomass by promoting 
environmental conservation and shifting 
away from traditional biomass use to modern, 
sustainable, and clean energy.

6. National Renewable Energy Framework, 2017: 
It seeks to promote enhanced productivity and a 
market-enabled expansion of Nepal’s RE sector 
leading to improved access to energy for all.

7. National Energy Efficiency Strategy, 2075 (2018): 
This policy aims to double the improvement 
rate of EE from 0.84% per year over 2000–2015 to 
1.68% per year by 2030.

8. White Paper of the Ministry of Energy, Water 
Resources and Irrigation, 2018: This document 

discusses increased investment in hydropower 
development, including in infrastructure such 
as transmission lines, and also the distribution 
of electricity. It encourages the use of RE and 
seeks to promote improved energy security and 
institutional reform.

9. National Climate Change Policy, 2076 (2019): It 
promotes the green economy by adopting the 
concept of low carbon emissions and seeks to 
integrate climate change issues into policies, 
strategic plans, and programmes in different 
sectors.

10. The Fifteenth Plan (FY 2019/20–2023/24): The 
Fifteenth Plan envisages a 12% contribution of 
RE in Nepal’s total energy consumption and aims 
to provide an additional 15% of the population 
access to electricity.

7.4 Progress towards SDG 7
Sustainable Development Goal (SDG) 7 lays out three 
main targets for 2030 – universal access to modern 
energy (7.1), increase the global percentage of 
renewable energy (7.2), and double the improvement 
in energy efficiency (7.3). 

Substantial progress regarding access to electricity 
has been made over the past decade. Electricity 
access rates in Nepal have increased from around 
75% of the population in 2012 to 94% in 2018 
(Figure 7.5). Yet, approximately 1.7 million people still 
remained without electricity access in 2018. While 
urban areas report near universal access, rural areas 
have seen an increase in electricity access, from 71% 
of the population to 93% between 2012 and 2017. 

SHARE OF POPULATION WITH ACCESS TO ELECTRICITY IN NEPAL (LEFT) AND TO CLEAN COOKING FUELS AND TECHNOLOGIES 
(RIGHT) (%)FIGURE 7.5

Source: ESMAP (n. d.)
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Some gains have been made in improving access 
to clean fuels and technologies for cooking, with 
29% of the country’s population with access in 2018, 
compared to 21% in 2010. However, rural areas have 
extremely low access to clean cooking solutions 
(18% in 2018). Indoor Air Pollution (IAP), especially 
smoke generated from burning solid biomass fuel 
in kitchens, is a major health issue in Nepal. The 
World Health Organization (WHO) estimates that 
2.7% of Nepal’s national incidence of disease can be 
attributed to IAP. It causes 8,700 deaths per year and 
is the second-largest environmental risk factor after 
deficiencies in water, sanitation, and hygiene  
(Singh et al., 2012). 

The share of renewables in final energy consumption 
(SDG 7.2) is falling rapidly with the rising use of fossil 
fuels in Nepal (Figure 7.6). The energy sector is the 
second-largest source of GHG emissions in Nepal 
(30%), followed by land use changes and forestry, 
and industrial processes. The agricultural sector is 
the largest GHG emitter, accounting for half of all 
emissions in Nepal (USAID, 2019). In its Nationally 
Determined Contributions (NDC) submitted to the 
UNFCCC, Nepal laid out several long-term targets to 
decarbonize the energy sector. They include reducing 
the dependence on fossil fuels by 50% by 2050 (GoN, 
2016). Greenhouse gas emissions from the energy 
sector are likely to grow as the demand–supply gap is 
bridged, energy access improves, and the economy 
expands. Without accelerated growth in the use of 
modern renewables in final energy consumption, 
Nepal will fall short of meeting its climate objectives. 
Further, Nepal has been among the top-ten most 
affected countries globally from climate change 
impacts over the past two decades, leading to loss of 
lives and considerable economic damage 

(Eckstein et al., 2020). On the other hand, national 
energy intensity (SDG 7.3) is improving, having 
reached 7.8 megajoules (MJ) per 2011 US dollar 
in purchasing power parity (PPP) terms in 2016 
compared to the global average of 5 MJ per 2011 US 
dollar. 

7.5 Energy in Nepal’s mountain 
context 

About 94% of Nepal’s population had access to 
electricity through on-grid or off-grid systems in 
2018. Nearly 78% of the population has access to 
electricity through on-grid solutions (UNESCAP, 
2019). The NEA has adopted the Community Rural 
Electrification Programme (CREP), which engages 
communities in the operation and management 
of electricity distribution in rural areas. Under the 
CREP, over 565,000 households have gained access 
to electricity since 2003 (NEA, 2020). Given Nepal’s 
challenging terrain, providing access to electricity to 
every citizen through the grid is neither cost-effective 
nor technically possible. Alternative sources of 
energy and off-grid solutions will play a crucial role in 
achieving universal electricity access and will replace 
fuelwood as the primary source of energy in rural 
Nepal.

Among the provinces, Province 3 has the highest 
rate of access to grid-based electricity, whereas 
the remotest provinces such as Karnali and 
Sudurpaschim have the lowest rates of access 
(Figure 7.7). The remote provinces also see the 
highest incidence of adoption of distributed 
renewable energy (DRE) solutions, including micro-
hydro installations (NEA, 2018).

SHARE OF RENEWABLE ENERGY IN FINAL ENERGY CONSUMPTION IN NEPAL (LEFT) AND ENERGY INTENSITY (RIGHT), 
2005–2017FIGURE 7.6

Source: ESMAP (n. d.)
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Although Nepal has made tangible progress in 
improving access to electricity, it is not happening at 
the pace and scale required to replace biofuels as the 
primary source of energy in rural areas. Other than 
the major hydropower stations, approximately 32 MW 
of electricity came from micro-hydro schemes, 27 
MW from small-scale solar PV systems, and less than 
20 kW from wind energy (MoF, 2018). 

Findings from annual household surveys offer 
important insights into energy use in households in 
Nepal. Over 80% of the households use electricity 
for lighting in rural areas, 13% depend on solar, 
4% on kerosene, and 0.1% on biogas (CBS, 2019). 
Solar-based solutions are seen to be more popular 
among the poorest households, with a large number 
of household systems being supported through 
subsidies. The Government of Nepal issued a subsidy 
scheme for RE in 2013 that has helped accelerate 
the delivery of RE services, technologies, and 
supply to households, communities, and small and 
medium enterprises (SMEs) in rural areas (MoF, 
2018). A multi-tier framework analysis for Nepal 
finds that a significant share of the households 
(67%) receives a Tier 3 or higher level of electricity 
services. Households connected to mini-grids or 
using standalone solar solutions usually have lower 
levels of access to electricity, mainly due to capacity 
constraints, although they may receive more reliable 
supply between 6 pm and 10 pm compared to those 
connected to the grid (World Bank, 2019). 

Micro-hydro solutions have a long track record of 
deployment in Nepal. Local hydro resources were 
first utilized to provide mechanical power for agro-
processing, many of which were later retrofitted 
to also generate electricity in rural areas. Backed 
by public finance and through community-based 
models, micro-hydro installations continued to 
grow in Nepal throughout the early 2000s, with over 
3,300 systems in operation by 2014–2015. Several of 
these were damaged in the earthquake of 2015. The 
expansion of grid electricity also rendered many of 
them redundant, although they continue to play a 
role in supporting rural economies and powering 
tourism-, agriculture-, and services-related productive 
activities in remote areas. A majority of the micro-
hydro installations are in the western part of the 
country, in Karnali and Sudurpaschim provinces 
(AEPC, 2019a). Some common challenges faced 
by micro-hydro units in Nepal include long-term 
sustainability due to the lack of an enterprise-based 
model, low load factors due to less productive end-
uses, and entry of the main grid. 

Solar pumping units for irrigation and water supply 
have also been widely supported in Nepal through 
targeted subsidy programmes. A majority of solar 
irrigation units has been deployed in the southern 
part of the country that lies in the Indo-Gangetic 
Plain and where agricultural activity is dominant 
along with groundwater availability (AEPC, 2019a). 
A challenge facing the further expansion of solar 
irrigation has been the lack of long-term financial 

SHARE OF POPULATION WITH ACCESS TO ELECTRICITY, BY PROVINCE, 2019–2020 (%)FIGURE 7.7

Source: NEA (2020)
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incentives; the primary support it received has been 
capital subsidies, the provision of which though has 
been uncertain. 

As for cooking, fuelwood remains the dominant 
energy source, with nearly 66% of the rural 
households dependent on it (Figure 7.8). Almost 
12% of the households in rural areas use dry dung, 
whereas the penetration of LPG and biogas stood 
at 16.5% and 2.5%, respectively (CBS, 2019). Across 
Nepal, households in the bottom three income 
quintiles are most dependent on traditional fuels for 
cooking. Among rural households using traditional 
cooking fuels, the majority uses traditional stoves, 
followed by open fire stoves, and less than 10% use 
improved stoves (World Bank, 2019). Stove stacking is 
also a common occurrence, usually involving the use 
of LPG stoves with traditional or open fire stoves. 

In the short term, steps need to be taken to facilitate 
a shift towards cleaner cooking solutions, including 
clean cookstoves, given that a large proportion of the 
population still uses traditional stoves. This requires 
awareness, smart and inclusive subsidies, as well 
as design tailored to local preferences. In the long 
term, however, given the high risks in supply and 
the costs of imported LPG, a switch to biogas and 
electric stoves may be a preferred solution (World 
Bank, 2019). Biogas technologies have widespread 
potential given the abundance of biomass residue 
in Nepal. The government has taken concrete steps 
to support its greater adoption through providing 
subsidies, awareness creation, and capacity-building. 
Over 425,000 domestic biogas systems have been 
installed until 2019, in addition to nearly 250 large, 
commercial-scale biogas plants (AEPC, 2019a). 
A dedicated Biogas Credit Fund was also created 
in 2000 to provide finance for biogas plants to 

farmers, through intermediary entities, including 
non-governmental organizations (NGOs), savings 
banks, and credit cooperative banks. The feasibility 
of electric stoves is based on whether the household 
is connected to the grid or not, and whether the 
power supply is sufficient and reliable. A holistic 
approach to deploying distributed solutions can help 
provide joint solutions to the challenges of accessing 
electricity and clean cooking fuel, while also 
addressing the challenge of low load factors faced by 
many existing mini-grids. In this context, under the 
Global Environment Facility (GEF)- and UNDP-funded 
Renewable Energy for Rural Livelihood programme, 
the development of municipal energy plans is 
being supported towards clean energy solutions for 
households, communities, and productive activities 
(AEPC, 2019b).

A large number of development partners have been 
operating in Nepal, providing technical assistance 
and finance to deepen energy access in rural 
areas. Prominent examples of programmes they 
operate include the multi-donor National Rural 
and Renewable Energy Programme (2012–2017), 
the Rural Energy Development Programme (1996–
2011), the Biogas Support Programme (1997–2012), 
Scaling-up Renewable Energy Programme, South 
Asia Sub-Regional Economic Cooperation, the 
GEF- and UNDP-funded Renewable Energy for 
Rural Livelihoods, Renewable Energy for Rural 
Areas, Nepal Mini Grid Project and the DFID-
funded Nepal Renewable Energy Programme. The 
Alternative Energy Promotion Centre (AEPC) has 
acted as the implementation partner for several of 
these programmes and continues to spearhead the 
development of DRE solutions to scale up energy 
access in Nepal. 

THE MAIN SOURCES OF HOUSEHOLD LIGHTING (LEFT) AND FUELS USED FOR COOKING (RIGHT) (%)FIGURE 7.8

Source: CBS (2019)
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While up-to-date data at the enterprise level is 
lacking, traditionally Nepali firms have been 
particularly vulnerable to the lack of reliable 
electricity supply. The 2013 Enterprise Survey 
found that losses due to outages and expenditure 
on generators imposed heavy costs on a firm’s 
revenues, with electricity being the second-biggest 
obstacle in their operations (World Bank, 2013). 
The competitiveness of service firms tends to be 
more adversely impacted by low-quality electricity 
supply than manufacturing firms (Scott et al., 
2015). With households in rural areas faced with 
low electrification rates, local enterprises – from 
agricultural farms and home-based handicraft 
makers to tourism service providers – in remote areas 
face significant barriers to growth, access to markets, 
and productivity owing to their limited access to 
modern energy solutions. However, the quality of the 
country’s electricity supply has improved recently, 
and Nepal’s ranking in terms of the quality of 
electricity supply rose from 144 in 2013–2014 to 119 in 
2018–2019 as per the World Economic Forum’s Global 
Competitiveness Report (Scott et al., 2015; WEF, 2019). 

7.6 Harnessing renewable energy: 
Opportunities and challenges

Nepal has vast renewable energy potential. Its 
hydropower resource potential is over 43 GW, of 
which only 2.5% has been utilized. Despite this 
potential, only 3% of the country’s energy needs are 
met by electricity. In 2017–2018, almost a third of 
the country’s electricity was imported from India. 
The development of Nepal’s hydropower resources 
is crucial not only from an electricity generation 
perspective but equally so for its developmental goals. 

Distributed solutions have played a crucial role 
in expanding access to modern energy sources 
in rural areas where it has been economically or 
technically unviable to expand large, centralized 
infrastructure. With decreasing costs and improving 
efficiency of such distributed energy solutions, these 
are increasingly the most viable option to expand 
access in a time-bound manner to meet national 
and global goals pertaining to energy access. To tap 
into these new opportunities, traditional approaches 
to promoting DRE will need to make way for 
market-based approaches that are able to leverage 
non-grant-based finance and which can provide an 
ecosystem for adapting technologies to meet diverse 

consumption and production needs with the active 
involvement of local enterprises. 

Based on a rapid assessment, the following priority 
areas have been identified to scale up the adoption of 
renewable energy in Nepal: 

1. Advancing renewables-based power generation: 
Nepal’s largely untapped hydropower resources 
offer opportunities to improve energy security 
and unlock new economic opportunities. Nepal 
needs to deploy a wide range of public–private 
partnership models in the electricity sector, with 
public sector entities and foreign investors playing 
a strong role in structuring large hydropower 
projects. Public financing can be used as a risk 
mitigation instrument for hydropower projects 
to leverage commercial financing from local 
and international investors. The integrated 
regional electricity market can open up further 
opportunities for commercial debt and equity 
financing of Nepal’s hydropower. Similarly, the 
development of infrastructure for transmission 
and distribution requires a robust regulatory 
framework for power supply. In the development 
of a large hydropower infrastructure, clear 
guidelines are needed regarding land acquisition, 
resettlement and rehabilitation, gender equality 
and social inclusion (GESI), and other mitigative 
support for people affected by the hydropower 
projects. 

 With hydropower already playing a dominant role 
in Nepal’s electricity mix, diversification must 
also be prioritized. Investments in solar and wind 
generation should be facilitated through targeted 
policies and guidelines. Steps taken by the NEA in 
establishing a feed-in tariff of USD 0.063/kWh for 
solar power, issuing a net metering policy for grid-
connected rooftop solar, and viability gap funding 
under an Asian Development Bank (ADB) project 
are welcome. 

 As experience has shown, large power 
infrastructure will be insufficient to provide 
universal access to energy given Nepal’s rugged 
topography and the remoteness of many areas. 
DRE options – ranging from micro-hydro to 
small-scale solar and biogas solutions – will play a 
central role in reaching unserved areas. Stable and 
consistent policy support is necessary to support 
the deployment of such solutions as well as a 
focus on local ecosystem development, including 
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community engagement and ownership, training 
and skills development, and productive end-
use promotion, to ensure the sustainability and 
permanence of energy supply. 

 Energy efficiency measures should be carried out 
in tandem with the addition of power generation 
capacity. It is the AEPC’s role to promote and 
expand energy efficiency initiatives. As has been 
mentioned above, the National Energy Efficiency 
Strategy aims to double the average improvement 
rate of energy efficiency in Nepal from 0.84% per 
year to 1.68% per year by 2030 (MoEWRI, 2019). 

2. Strengthen the framework for electricity trade: 
Nepal’s hydropower generation during the dry 
winter season tends to decline by two-thirds. The 
lack of dedicated institutions and of a legal and 
regulatory framework hampers the electricity 
trade at both the national and regional levels. 
It is a challenge for Nepal to find the market 
for its surplus power generation during the 
monsoon months and to ensure cheap imports 
of power during the dry season. As a result, there 
is an increase in the average cost of electricity 
provided to Nepal’s consumers, which could 
affect the sector’s financial viability. The legal and 
regulatory framework for Nepal’s electricity trade 
needs to be strengthened.

3. Transitioning to market-based incentives for 
renewables: Alternative energy markets have 
traditionally relied on subsidies that encourage 
the adoption of such technologies. The Renewable 
Energy Subsidy Policy 2013 focused extensively 
on providing capital subsidies to support the 
adoption of RE technologies, with the subsidies 
covering about 40% of the total costs, with 
the remainder to be mobilized from other 
sources. While it was successful to an extent, 
it faced several challenges such as the lack of 
mobilization of credit, a high dependence of 
the market on subsidies, a lack of competition 
and of incentives for innovation, and the lack of 
productive end-use adoption (MoPE, 2016). The 
revised Renewable Energy Subsidy Policy of 2016 
acknowledged these shortcomings and aimed 
to gradually replace the subsidy with credit over 
the long term. It further provided for financial 
support for productive application in sectors 
such as tourism, mining, marble/stone cutting, 
irrigation, and agro-processing, to raise load 

factors and enhance the socio-economic benefits 
of micro-hydro installations. A Central Renewable 
Energy Fund was established to disburse 
both subsidy and credit through a dedicated 
credit line and guarantee scheme. Despite RE 
technologies maturing, efficiency improving, 
and manufacturing costs decreasing, adoption 
rates have not followed suit because of users’ 
expectations of subsidies. Moving to a market-
oriented approach requires the elimination of 
subsidy programmes or testing the administration 
of subsidies, initiatives that are unlikely to be 
popular in the short run despite their advantages 
in the longer term. Funds for incentivizing 
private sector participation and risk mitigation 
for financial intermediaries are now emerging as 
the new vehicles for market-based mechanisms, 
as addressed in MoWERI’s White Paper (2018) and 
government budgets. 

4. Strengthening institutional coordination for 
integrated energy access planning and solutions: 
The MoWERI White Paper (2018) provides a 
roadmap for the electricity sector and sets as 
a target 100% electrification through on-grid 
and off-grid solutions over the next five years. 
Under Nepal’s federal polity, the promotion of 
hydropower of 1 MW is the responsibility of 
local government agencies. At the provincial 
level, energy activities are coordinated by the 
provincial ministries of physical infrastructure 
development with dedicated energy divisions as 
part of their structure. Rather than a piecemeal 
technology-centric approach, integrated energy 
access plans at the provincial level could help 
identify optimum electricity and clean cooking 
solutions for residential, public institutional, and 
productive uses. The traditionally strong presence 
of developmental partners to promote efforts 
at energy access in Nepal should be leveraged 
through better coordination to ensure that the 
summation of various programmes leads on to 
universal access. 

5. Aligning energy access, SDGs, and climate 
change objectives: Nepal’s NDC, as part of the 
Paris Agreement, articulates its objectives and 
targets for GHG emissions reduction. Whereas 
Nepal does not have an economy-wide emissions 
reduction target, substantial efforts are still 
needed to meet sector-specific goals, specifically 
in energy and transport. Pursuing aggressive RE 
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development, particularly distributed solutions, 
could help reconcile goals associated with energy 
access, SDGs, and climate change. Climate 
finance has traditionally been one of the sources 
of revenue for RE projects in Nepal through 
the Clean Development Mechanism (CDM). 
AEPC recently signed an Accreditation Master 
Agreement with the Green Climate Fund (GCF) 
and will now be able to submit proposals to access 
GCF funding for projects on climate mitigation 
and adaptation. Mobilizing funding for power 
infrastructure is going to be a challenge and Nepal 
can benefit from a coherent plan and strategy to 
access climate financing. 

 Further, maximizing the socio-economic benefits 
of energy access across multiple SDGs requires 
efforts to link energy supply with income-
generating activities involving several economic 
sectors, including tourism, agriculture, and the 
cottage industry. Since MSMEs have a significant 
role in local economies, targeting tailored DRE 
solutions to meet the energy needs of enterprises 
could have a positive impact on resilience, job 
creation, incomes, and productivity. Sector-
specific assessments need to be conducted to 
better understand energy needs and gaps across 
relevant value chains and create an ecosystem 
that would develop tailored solutions to maximize 
benefits. 

6. Bridging knowledge and capacity gaps: In order 
to scale up energy access and maximize socio-
economic benefits, knowledge and capacity 
gaps need to be continuously evaluated and 
filled. Nepal’s private sector lacks the contractual 
capacity, technical and managerial expertise, 
project appraisal and risk management expertise, 
and trained workers that will be necessary 
to substantially scale up the deployment of 
renewables. Government and public sector 
institutions also need to build their capacity 
to support renewables expansion, particularly 
regarding regulatory and planning aspects. 

 Further, designing tailored energy policies 
and interventions for the mountain context 
requires reliable data. National- and province-
level data is reported in the Annual Economic 
Survey, household surveys, annual reports 
of the NEA and the AEPC, and the Multi-Tier 
Framework assessment conducted by the World 
Bank. Together, they provide insightful data 

on energy use regarding electricity and cooking at 
the household level. Data gaps, however, exist 
regarding qualitative aspects of energy use, 
including electricity consumption by province and 
access levels of non-household entities, such as 
local enterprises. 

7. Ensuring gender-sensitive energy 
programming: The application of a gender lens 
to energy access programmes and policies is 
needed for equitable and inclusive outcomes. 
Recognising that men and women have varied 
energy needs, and engage in different productive 
and consumption activities, it is important to 
tailor DRE solutions that allow both genders 
to benefit equally and contribute to their 
adoption through local enterprises. In Nepal, the 
subsidy policy includes provisions for additional 
support to targeted beneficiary groups, including 
women-led households. Integrating the gender 
dimension more strongly, particularly through 
capacity-building and ensuring affordable energy 
supply to female-owned enterprises, will ensure 
equal access to RE technologies as well as enable 
women to participate actively in their deployment 
and management. 

7.7 Energy use in Nepal: A gender 
perspective

The majority of Nepal’s rural population depends 
on traditional biomass to meet household energy 
needs, which has both environmental and health 
implications, particularly for women. Women in 
rural mountain areas spend 5–6 hours a day on 
average collecting fuelwood and 2–4 hours processing 
foodgrain. The metabolic energy spent by women 
in these activities is often neglected by family and 
energy planners (Mahat, 2020). 

In a study conducted in the mid-hills of 
Kavrepalanchok district, covering two villages 
where firewood is the major source of energy (91%), 
followed by agricultural residue (7%) and animal 
waste (2%), it was reported that local women had 
to travel about 4 hours to collect firewood. The 
study also observed that the houses were built in 
a traditional manner with no exit for the smoke, 
leading to a majority of the women suffering from eye 
problems and lung diseases, attributable to cooking 
(Mahat, 2005). 
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On average, women in a household using a traditional 
fire stove (open or enclosed) spend more than 
115 minutes per day cooking, whereas women in 
households using an LPG gas stove spend 30 minutes 
less. This improvement is disproportionately large 
for women, as the time saved by men by making the 
same switch would be merely 4–8 minutes. Women in 
households that use an electric, biogas, or LPG stove 
have more time for entertainment and socializing 
than women in households that do not use these 
stoves (World Bank, 2019). 

Besides the gendered dimensions of cooking fuels, 
women can also spend up to four hours in collecting a 
gallon of water (Dhital, 2018). The use of renewables-
based pumping solutions for domestic water supply 
and irrigation brings significant benefits in terms of 
saving time, and reduced drudgery, improved access 
to water and sanitation, and co-benefits in terms of 
improved agricultural productivity and resilience.
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CHAPTER   8

Pakistan

KEY MESSAGES

A comprehensive energy 
policy at the provincial level 
in the mountain areas is 
needed to address the energy 
needs of Pakistan’s mountain 
communities. Access to modern 
energy sources through 
well-designed policy and 
commitment will strengthen the 
implementation of provincial 
developmental plans and 
maximize socio-economic 
benefits.
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8.1 Introduction
The Islamic Republic of Pakistan is the fifth-most 
populous country in the world, with a population 
over 211 million (GoP, 2020a). Geopolitically, it is 
situated at the crossroads of South Asia, the Middle 
East, and Central Asia. Ranging from the coastal 
areas of the south to the glaciated mountains of the 
north, Pakistan’s landscape varies greatly, from plains 
to deserts, forests, hills, and plateaus. 

Pakistan is divided into three major geographic areas: 
the northern highlands, the Indus River Plain, and 
the Balochistan Plateau. The northern highlands 
contain the Karakoram, Hindu Kush, and Pamir 
mountain ranges, which contain some of the world’s 
highest peaks.25 Nearly 60% of Pakistan’s population 
resides in rural areas. This share grows significantly 
in mountain regions, such as in the Khyber 
Pakhtunkhwa (KP) province, where they can be well 
over 80% (GoP, 2020b).

Nationally, the agricultural sector has been the 
largest employer (39%), followed by mining and 
manufacturing, and wholesale and retail trade 
(GoP, 2020b). The sectoral share of employment is 
largely the same in the mountain regions, although 
the construction sector is a significant employer in 
rural areas (particularly in Khyber Pakhtunkhwa) 
compared to the plains. Overall, unemployment rates 
are the highest, at nearly 12%, among youth in the 
age group 20–24 years, not accounting for impacts of 
the COVID-19 pandemic.

In recent decades, Pakistan has shifted from being 
an agrarian economy to a services-oriented one. The 
agricultural and industrial sectors contributed 19% 
each to the country’s gross domestic product (GDP) in 
2019–2020, while the service sector dominated, with 
a share of over 61% (GoP, 2020b). The service sector 
is presently dominated by wholesale and retail trade, 
and transport, storage, and communications-related 
activities. 

The mountain areas, including Khyber Pakhtunkhwa 
and Balochistan, lag behind other provinces on 
several socio-economic indicators. They have also 
experienced instability and conflict as a result of 
insurgency (World Bank, 2017). Their economic 
revitalization has been a key priority of the 

Government of Pakistan as well as of development 
finance institutions, who aim to support employment 
generation, the development of small and medium 
enterprises (SMEs), and economic sectors such as 
agribusiness and tourism (Afzal, 2020; World Bank, 
2020). 

Access to reliable, secure, and affordable energy will 
be crucial for the socio-economic development of the 
mountain areas in Pakistan. Traditional, centralized 
solutions based on grids and the establishment 
of natural gas grids or LPG supply chains may 
be effective only to a certain extent given the 
prohibitively high costs of providing these services in 
mountain areas. Distributed renewable energy (DRE) 
solutions offer opportunities for expanding access to 
modern energy sources to households, local farms 
and enterprises, and public services such as health 
facilities and schools. Supporting the adoption of DRE 
would further advance Pakistan’s ambitions to ensure 
access to affordable electricity supplies, security, and 
sustainability. 

8.2 Snapshot of Pakistan’s energy 
sector 

Pakistan’s total primary energy supply26 (TPES) has 
grown annually at 7% on average since 2012, reaching 
102 million tonnes of oil equivalent (mtoe) in 2017 
(Figure 8.1). Primary oil and oil products account for 
the majority share (roughly 36%), closely followed by 
natural gas (30%). The share of oil, oil products, and 
coal in Pakistan’s TPES has grown since 2012, while 
the share of natural gas has fallen. Nearly 50% of 
the country’s primary energy was imported in 2017, 
the major share being of crude oil and oil products, 
followed by coal and natural gas. The domestic 
production of natural gas expanded around the turn 
of the decade, leading to its growing use for power 
generation and in the domestic and transport sectors. 
However, since 2015, domestic production stagnated, 
leading to growing imports and occasional shortages.  

The household sector is the largest consumer of 
energy overall (34%), and is largely dependent 
on primary biofuels for cooking and heating 
applications, followed by electricity and natural gas.27 
Biofuels use among households has in fact been 

25  The following areas are included in the Hindu Kush Himalaya region in Pakistan: Khyber Pakhtunkhwa province, 24 districts (out of 32) of Balochistan 
province, Azad Jammu and Kashmir (AJK), Gilgit–Baltistan, and the Federally Administered Tribal Areas (FATA) (ICIMOD n.d.). Since 2018, Khyber Pakh-
tunkhwa province has been merged with FATA.
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on the increase, rising from 51% of total household 
energy consumed in 2012 to over 56% in 2017 
(Figure 8.2).

Industry is the second-largest consumer of energy 
(28%), closely followed by the transport sector 
(27%). In industry, coal and natural gas use together 
accounted for nearly 70% of all energy consumed 
in 2017. In absolute terms, while natural gas 
consumption is largely stable, coal use has nearly 
doubled, from 3.7 mtoe in 2012 to 7.6 mtoe in 2017, 
much of which is imported. The transport sector has 
registered the fastest growth, rising from 12.4 mtoe 
(or 22% of total energy consumption) in 2012 to 21 
mtoe in 2017. About 10% of the energy consumption 
in transport is of natural gas, with Pakistan having 

one of the largest fleets of CNG-based vehicles. In 
2019, the government approved the National Electric 
Vehicles Policy (NEVP), targeting a 30% share for 
electric vehicles by 2030. 

Pakistan’s total installed electricity capacity was about 
33 gigawatts (GW) in 2019, having grown from 23 GW 
in 2012 (Figure 8.3). Thermal power (from natural 
gas, oil, and coal) accounted for the largest share 
(69%), followed by hydropower (22%). Non-hydro 
renewables, particularly solar photovoltaic (PV) and 
wind, continue to grow at a rapid pace, reaching 1.7 
gigawatts (GW) in 2019 from 438 megawatts (MW) in 
2015. Collectively, non-hydro renewables accounted 
for about 5% of total installed capacity and 4% of 

TOTAL FINAL ENERGY CONSUMPTION BY SECTOR, 2012–2017 (LEFT) AND BY FUEL TYPE IN KEY SECTORS IN 2017 (RIGHT)FIGURE 8.2

Source: UNSD (2020)
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electricity generation in 2018–2019. The Alternate 
and Renewable Energy Policy 2019 sets a target of 
renewables (excluding hydro) reaching 20% of total 
installed capacity by 2025 and 30% by 2030 (AEDB, 
2019). 

Electricity imports have grown since 2012, with about 
487 GWh imported in 2018–2019, predominantly 
from Iran (Figure 8.4). Investments in the Central 
Asia–South Asia Electricity Transmission and Trade 
Project are underway, to import hydropower from 
Tajikistan and the Kyrgyz Republic. However, imports 
still account for only about 0.4% of all electricity 
consumed in Pakistan. Households account for 
the largest share of electricity consumption (49%), 
followed by industry (26%). Consumption has 
grown at an average pace of 6% annually since 2013. 
However, the reliability of electricity supply has been 
a key area of concern. The lack of reliable electricity 

supply to households and firms imposes a large cost 
on the economy, estimated at up to 4.75% of GDP 
(Zhang, 2019).

8.3 The renewable energy and energy 
efficiency policy landscape 

The Government of Pakistan has introduced 
several policies and programmes at the federal and 
provincial level to support renewable energy (RE) and 
energy efficiency (EE) measures. A few policies and 
programmes are listed below with their stated policy 
goals and objectives:

1. Alternative Energy Development Board Act, 2010: 
It enables the establishment of an autonomous 
body to facilitate the implementation of various 
policies and projects in the field of renewable 
energy. 

INSTALLED CAPACITY (MW, LEFT) AND ELECTRICITY GENERATION (GWH, RIGHT) BY SOURCE, 2011–2018FIGURE 8.3

Source: GoP (2020b)
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PAKISTAN’S ELECTRICITY TRADE (LEFT) AND CONSUMPTION BY SECTOR (RIGHT) (GWH)FIGURE 8.4

Source: GoP (2020b)
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2. Alternative and Renewable Energy Policy, 2019: 
Approved in 2020, the ARE Policy 2019 updates 
the earlier Policy for Development of Renewable 
Energy for Power Generation, 2006. It provides 
a framework for scaling up RE solutions in the 
power sector. Small hydro is not considered and is 
likely to be covered under a separate policy.

3. National Electric Power Regulatory Authority 
(Alternative & Renewable Energy) Distributed 
Generation and Net Metering Regulations, 
2015: These regulations provide a framework for 
domestic, commercial, and industrial consumers 
to sell surplus power generated by renewables up 
to 1 MW to distribution companies (DISCOMs).

4. National Electric Power Regulatory Authority 
(Interconnection for Renewable Generation 
Facilities) Regulation, 2015: It facilitates the 
interconnection of RE-based projects with the 
electrical networks of distribution or transmission 
companies.

5. National Energy Efficiency & Conservation Act, 
2016: This act aims to develop mechanisms and 
procedures for the effective implementation of 
energy efficiency measures, including demand-
side initiatives such as the Standards and Labelling 
regime for equipment and appliances. The 
National Energy Efficiency Conservation Authority 
(NEECA) has been established as the nodal agency 
for the implementation of these measures. 

6. Khyber Pakhtunkhwa Policy for Hydropower 
Generation Projects, 2006: This policy guides the 
implementation of hydropower projects up to 
50 MW, and offers incentives and concessions to 
private sector developers.

8.4 Progress towards SDG 7
Sustainable Development Goal (SDG) 7 lays out three 
main targets for 2030 – universal access to modern 
energy (7.1), increase the global percentage of 
renewable energy (7.2), and double the improvement 
in energy efficiency (7.3). Pakistan has seen slow 
progress across SDG 7 indicators, particularly those 
related to access to modern energy. 

Electricity access rates in Pakistan have remained 
largely constant at around 70% of the population 
between 2012 and 2018; that is to say, the 
electrification process is just about keeping pace with 
the growth in population (Figure 8.5). While urban 
areas are reported to have near universal access, 
alarmingly, rural areas have seen access rates drop, 
from 56% to 54% over the same time period. 

Some gains have been made in access to clean 
fuels and technologies for cooking, with 44% of the 
population with access. However, once again, rural 
access rates remain extremely low, at 20% in 2018. 
The use of inefficient fuels for cooking is alone 
estimated to cause over 4 million deaths annually, 
mainly among women and children (PBS, 2020b). A 
study finds that where clean cooking solutions have 
been introduced, local women used 24% of the time 
saved for operating home-based micro-enterprises, 
and 12% of the time on livestock-related enterprises 
(Jan and Pervez, 2015).

The share of renewables in final energy consumption 
(SDG 7.2) is falling with the rising use of coal, natural 
gas, and oil in Pakistan (Figure 8.6). The energy sector 
is the largest contributor to greenhouse gas (GHG) 
emissions in Pakistan (46%), followed by agriculture 
(43%), and industrial processes (5%). Emissions from 

SHARE OF POPULATION WITH ACCESS TO ELECTRICITY IN PAKISTAN, 2005–2018 (LEFT) AND TO CLEAN COOKING FUELS AND 
TECHNOLOGIES, 2000–2018 (RIGHT) (%)FIGURE 8.5

Source: ESMAP (n. d.)
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the energy sector are likely to grow as the demand–
supply gap is bridged, energy access improves, and 
the economy develops. In its Intended Nationally 
Determined Contribution (INDC), Pakistan pledged 
to reduce GHG emissions in relative terms by 20% 
below its projected 2030 emissions under a business-
as-usual scenario (GoP, 2016; NDC Partnership, 
2017). A rising share of modern renewables in final 
energy consumption is critical for meeting its climate 
objectives. On the other hand, national energy 
intensity (SDG 7.3) is improving, having reached 4.4 
megajoules (MJ) per 2011 US dollar in purchasing 
power parity (PPP) terms in 2017, compared to the 
global average of 5 MJ per 2011 US dollar. 

8.5 Energy in Pakistan’s mountain 
context

Findings from the latest edition of the Pakistan 
Social & Living Standards Measurement Survey 
(2018–2019) offer important insights into energy 
use in Pakistan’s mountain areas. Household access 
to clean fuels for cooking, lighting, and heating are 
generally found to be lower here compared to the 
national average. While 74% of urban households 
in the country use clean fuels and 12% do in rural 
areas of Pakistan, the corresponding rates are lower 
in Khyber Pakhtunkhwa28 and Balochistan provinces 
(Figure 8.7). Poor accessibility and the low population 
density in mountain areas pose viability challenges 
for centralized energy infrastructure, such as grids 
and gas networks, to be extended. This reflects in 
their lower access rates as well as in the relatively 

higher use of distributed energy sources (for 
example, solar) and traditional cooking fuels in such 
areas. 

In both Khyber Pakhtunkhwa and Balochistan 
provinces, rates of access to grid-based electricity in 
rural areas are much lower than the national average. 
This leads to a higher use of solar-based and other 
solutions such as kerosene oil and candles. Off-grid 
electrification programmes have been implemented 
at the provincial level, led by local governments, 
non-governmental organizations (NGOs), and donor 
agencies. The Pakhtunkhwa Electricity Department, 
the Balochistan Energy Department, and the Azad 
Jammu and Kashmir Electricity Department – 
with funding support from agencies like the Asian 
Development Bank (ADB) – have independently been 
implementing electrification programmes covering 
micro-hydro and solar home systems, for pumping 
water and supplying power to mosques, schools, and 
clinics (IRENA, 2018; UNDP, 2019). In Azad Jammu 
and Kashmir and Gilgit–Baltistan, electrification rates 
are more than 90%. However, there are seasonality 
issues in supply, with variable river flows and the lack 
of interconnection with the national grid to manage 
fluctuations (UNDP, 2019). 

Access to clean cooking fuels shows an even deeper 
divergence at the provincial level. Over 70% of the 
households in urban areas of KP and Balochistan 
provinces use LPG, while in rural areas it can be 
as low as 18%. The use of traditional fuels such as 
fuelwood/sticks is widespread in both urban and rural 
areas of mountain provinces (Figure 8.8). Challenges 
of accessibility mean that traditional gas networks 

28  Khyber Pakhtunkhwa province was merged with the Federally Administered Tribal Areas (FATA) in 2018. The data presented here for KP province 
includes the merged areas. 

SHARE OF RENEWABLE ENERGY IN FINAL ENERGY CONSUMPTION IN PAKISTAN (LEFT) AND ENERGY INTENSITY (RIGHT), 
2008–2017FIGURE 8.6

Source: ESMAP (n. d.)
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or LPG supply can be prohibitively expensive. With a 
largely agrarian economy, biogas solutions have been 
deployed through dedicated programmes such as 
the Pakistan Household Biogas Digestor Programme 
and have proven to be an environmentally friendly 
alternative compared to LPG, coal, diesel, or 
kerosene. 

Households in mountain areas are also spending 
more on fuels for lighting and cooking compared 
to those in the plains. Figure 8.9 illustrates the 
distribution of monthly household expenditure on 
various fuels. In KP province (an entirely mountain 
region), an average rural household spends PKR 3,924 
(mainly on fuelwood) compared to the national 
average of PKR 2,782 in rural areas. The trend is 
similar in urban areas. 

COMPARISON OF SHARE OF HOUSEHOLDS USING CLEAN FUEL SOURCES IN PAKISTAN AND TWO MOUNTAIN PROVINCES, 
2018–2019 FIGURE 8.7

Source: PBS (2020a)
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8.6 Harnessing renewable energy: 
Opportunities and challenges

Pakistan has significant untapped renewable energy 
resources to meet its growing energy needs as 
well as improve energy access for a large share of 
its population. Compared to an installed capacity 
of over 7.1 GW, the technical potential is around 
60 GW (PPIB, 2011). In the mountain areas of KP, 
Balochistan, and Gilgit–Baltistan, substantial 
potential for micro-hydro solutions exists. The 
Khyber Pakhtunkhwa Energy and Power Department 
is implementing a programme for 356 mini-hydro 
and micro-hydro stations in 12 northern districts with 
a total capacity of 35 MW, of which 150 have already 
been completed (GoKP, 2019). 

Pakistan is also richly bestowed with solar resources 
even in the mountain areas where the global 
horizontal irradiance can still exceed 1,500 kilowatt-
hour per square metre (kWh/m2) (ESMAP, 2021). 
Besides power generation, substantial solar resources 
are also available to meet thermal needs for water, 
space, and process heating. The theoretical potential 
for wind power in Pakistan has been estimated 
at about 340 GW (IRENA, 2018). The country also 
has abundant biomass potential from industrial, 
agricultural, and livestock feedstock. There is an 
estimated potential for 5 million domestic biogas 
plants in Pakistan. In the mountain areas, where 
access to electricity and clean cooking fuels is limited, 

significant potential exists to tap into biomass 
resources to meet local energy needs. 

Based on a rapid assessment, the following key areas 
have been identified which have potential to scale up 
renewable energy adoption in the mountain areas of 
Pakistan: 

1. Introduce dedicated policies and programmes 
for energy access in the mountain context: At 
the federal level, the recently-approved Alternate 
and Renewable Energy Policy 2019 sets as a 
target reaching 20% of installed capacity from 
RE by 2025 and 30% by 2030 (AEDB, 2019). The 
policy focuses exclusively on renewables use 
in the power sector (excluding hydropower). 
Provinces in Pakistan are constitutionally 
allowed to develop their own policies for energy 
generation, distribution, and use within their 
territories. A comprehensive energy policy at the 
provincial level in the mountain areas is largely 
missing. While technology-specific policies like 
the Khyber Pakhtunkhwa Hydropower Policy 
2016 (GoKP, 2016) exist, delivering electricity and 
clean cooking solutions is not explicitly covered, 
particularly for the mountain context. Dedicated 
policies and programmes will be needed to 
address the specificities of expanding modern 
energy access in this context beyond international 
development funded initiatives that may operate 
in silos.

COMPARISON OF MONTHLY CONSUMPTION EXPENDITURE PER HOUSEHOLD ON FUEL AND LIGHTING IN PAKISTAN AND TWO 
MOUNTAIN PROVINCES (PKR)FIGURE 8.9

Source: PBS (2020b)
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2. Strengthen electricity access through distributed 
solar and small-hydro solutions: Supported 
by several national and internationally funded 
development programmes, distributed solar and 
micro-hydro solutions have a long track record 
of being deployed to improve electricity access 
in mountain areas. As noted earlier, 20% of the 
households in rural areas in certain provinces use 
solar power as their primary source of lighting. 
Solar-based street lighting, water pumps, and 
systems for public buildings are also increasingly 
deployed. Meanwhile, small-hydro solutions (up 
to 1 MW) have been installed from the 1970s in 
the mountain areas of KP, Balochistan, Gilgit, and 
Azad Jammu and Kashmir. These have been led 
by various public and non-governmental entities, 
including the Pakistan Council of Renewable 
Energy Technologies (PCRET), Sarhad Rural 
Support Programme (SRSP), Alternative Energy 
Development Board (AEDB), and Pakhtunkhwa 
Energy Development Organization, among others. 
SRSP alone has initiated over 350 small-hydro 
projects comprising 33 MW of capacity, which 
benefit 928,000 people in Khyber Pakhtunkhwa 
and newly merged tribal districts. These have 
yielded important benefits in terms of creating 
employment, generating economic growth 
through new enterprise development, and 
improving people’s quality of life at home (Liu 
et al., 2020). Leveraging this track record, such 
solutions should be scaled up through dedicated 
programmes linked to appropriate financial 
incentives, community engagement, and local 
skills development to ensure the sustainability 
of operations in remote areas. In this regard, 
facilities such as the proposed ADB assistance to 
support the KP government in improving access 
to renewables mostly through micro-hydro (ADB, 
2019) are welcome and must be scaled up.

3. Integrate renewable energy in provincial 
development and revitalization plans: There 
exists a strong correlation between provinces/
areas with low rates of energy access, such 
as Balochistan, Khyber Pakhtunkhwa, and 
Gilgit–Baltistan, and the incidence of poverty 
in those areas (UNDP, 2019). Several provincial 
development programmes are either being 
implemented or under consideration covering key 
economic sectors such as agriculture and tourism. 
Many development finance institutions (DFIs) 
have launched programmes to support mountain 

areas including Khyber Pakhtunkhwa, FATA and 
Balochistan through SME facilitation, investment 
mobilization, institutional capacity-building, 
and sectoral development. In 2019, for instance, 
the Khyber Pakhtunkhwa Integrated Tourism 
Development Project was launched (World Bank, 
2019). Access to modern energy sources will 
strengthen the implementation of provincial 
developmental plans and should be integrated 
within sectoral developmental plans in order to 
maximize socio-economic benefits. Adopting 
a ten-year perspective (2015–2025), Khyber 
Pakhtunkhwa’s agricultural policy identifies 
renewable energy solutions as important to 
improve access to irrigation water and enhance 
agro-processing activities. However, a system to 
identify priorities needs to be established (FAO, 
2015), requiring identification of needs, design of 
appropriate technology solutions and dedicated 
policy, financing, and capacity-building measures 
to facilitate deployment. 

4. Bridging data gaps: Designing tailored policies 
and energy interventions for the mountain 
context requires reliable data. In the 
case of Pakistan, national- and province-
level data is reported in the Pakistan Social & 
Living Standards Measurement Survey and the 
Household Integrated Economic Survey (PBS, 
2020a, 2020b). The surveys gather insightful 
data on energy use for electricity, space heating, 
and cooking at the household level. Data gaps, 
however, exist regarding qualitative aspects of 
energy use, including electricity consumption 
by province and access levels disaggregated by 
gender and for non-households (for example, 
local enterprises). Further, data gaps exist 
regarding local resource availability, the economic 
feasibility of DRE solutions, and potential end-
uses across economic sectors that could guide 
future interventions. 

8.7 Energy use in Pakistan: A gender 
perspective 

Support renewables-based clean cooking solutions: 
Slow progress on the expansion of clean cooking 
solutions carries the risk of non-achievement of a 
key target of SDG 7 and continuing adverse health 
outcomes, especially for women and children. With 
agriculture as the mainstay of mountain economies 
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in Pakistan and challenges associated with expanding 
gas grids and delivering LPG solutions, the feasibility 
of large-scale adoption of biogas-based clean cooking 
solutions should be considered. Past initiatives to 
deploy household-based biogas digestors through 
the Pakistan Domestic Biogas Programme (PDBP) 
have largely focused on provinces such as Punjab. 
The potential to replicate the PDBP experience in the 
mountain areas should be evaluated, utilizing the 
lessons learned from deploying over 5,360 systems 
in Punjab province, as well as the local ecosystem 
of developers and practitioners (Shaikh and Tunio, 
2016). The systems have shown promise that it could 
meet clean cooking needs, while also expanding 
biogas use for productive uses such as powering 
irrigation pumps (SNV, 2014). Subject to socio-cultural 
preferences, electricity-based cooking may also 
be viable, coupled with efficient appliances and 
distributed solar- or hydro-based energy solutions.

Ensuring gender-sensitive energy 
programming: The application of a gender 
lens to energy access programmes and policies 
ensures equitable and inclusive outcomes. 
Recognizing that men and women have different 
energy needs, and engage in different productive 
and consumption activities, it is important to 
tailor DRE solutions that allow both genders 
to benefit equally and contribute to the adoption 
of such solutions through local enterprises. While 
programmes funded through donor agencies are seen 
to integrate the gender dimension more strongly, 
government policies generally do not recognize its 
importance.  
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CHAPTER   9

Accelerating 
Renewable 
Energy and 
Energy Efficiency 
in the HKH:  
A stocktake 

KEY MESSAGES

Over the past one-and-a-half 
decades, countries of the HKH 
have made significant progress 
in expanding access to electricity 
and clean cooking fuels. A closer 
look at the country level reveals 
uneven progress towards SDG 
7.1.1, the universal electricity 
access target.

The national access rates also 
hide urban–rural disparities. 
The analysis finds that access 
rates in mountain areas remain 
significantly lower than 
the plains and urban areas, 
requiring targeted attention and 
tailored interventions. 
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9.1 Introduction 
The Hindu Kush Himalaya (HKH) region29 stands 
at an important crossroads in its development 
trajectory. The fragility of its ecosystem, now 
exacerbated by climate change, poses challenges for 
the livelihoods and socio-economic development 
of over 240 million people living in the region. 
In addition, nearly 2 billion people live in the 
surrounding hills and river basins and benefit directly 
and indirectly from its resources (Sharma et al., 2019). 
For billions, these mountains are a source of goods 
and services of tremendous significance, including 
water, hydropower, timber, biodiversity, niche 
products, mineral resources, and flood management. 

In several ways, energy is interwoven into the 
mountain economy and society. The abundant 
hydropower resources in the HKH region have been 
tapped to meet countries’ domestic electricity needs 
and electricity exports. Bhutan, for instance, exports 
nearly 70% of its hydropower generated to India, 
with the electricity sector being the third-largest 
contributor to its GDP in 2018. Access to energy in 
the form of electricity, heat, cooling, or transport 
fuels is central for general well-being, the delivery 
of public services such as healthcare and education, 
and economic activities in mountain areas. While 
significant progress has been made by the countries 
in the HKH region in improving access to modern 
energy services, large gaps remain between plains 
and mountain areas. 

Mountain provinces typically see lower electricity 
access rates compared to the plains in nearly all 
countries of the HKH. Where access exists, reliability 
and the quality of supply is generally lower. In India, 
for instance, the average hours of daily power supply 
in rural areas of mountain states can be as low as 14 
in Arunachal Pradesh and 15 in Mizoram. Reliance on 
traditional fuels for cooking remains high throughout 
the region, with significant environmental and social 
costs, particularly impacting women and children. 
With low temperatures in mountain areas, heating 
needs are also significant with strong dependence 
on solid fuels, including fuelwood and coal, to meet 
space heating needs. Households in mountain areas 
spend more on energy than those in the plains. In 
Pakistan, for instance, rural households in mountain 
provinces spend 40% more on fuels compared to 

the national average. Accessibility challenges make 
the delivery of grid-based electricity and centralized 
clean cooking solutions prohibitively expensive and/
or technically unviable. 

As part of the 2030 Agenda for Sustainable 
Development, Sustainable Development Goal 7 
(SDG 7) sets three targets: ensure universal access 
to affordable, reliable, and modern energy services; 
increase the share of renewable energy in the global 
energy mix substantially; and double the global rate 
of improvement in energy efficiency (UN, n.d.). 
Meeting SDG 7 contributes directly or indirectly 
to nearly all other SDGs, particularly those related 
to poverty eradication, food security, water and 
sanitation, jobs and economic growth, and climate 
action (IRENA, 2017). The diversity and unique 
challenges in the mountain context demand tailored 
policy, technology, and financing solutions to achieve 
SDG 7 and ensure that no one is left behind. 

In meeting SDG 7 in the HKH region, renewable 
energy (RE) and energy efficiency (EE) solutions will 
play a central role. The energy sector is responsible 
for a significant share of greenhouse gas (GHG) 
emissions in the HKH countries (for example, 46% 
in Pakistan, 30% in Nepal, 65% in India, and 50% in 
Afghanistan). Meeting climate change objectives, as 
established under the countries’ Intended Nationally 
Determined Contributions (INDCs), will require 
significant efforts to deploy renewables and improve 
energy efficiency. The adoption of renewables also 
offers the opportunity to improve modern energy 
access for communities and enterprises in the region, 
as well as enhance resilience to a changing climate. 

Distributed solutions, including stand-alone systems 
and mini-grids, are cost-effective and can be tailored 
to meet local energy needs for electricity, heating/
cooling, and transport. Several countries of the 
HKH have embarked on ambitious RE and EE 
programmes. However, a mountain perspective 
is necessary to ensure that the energy transition 
is equally accessible to, and beneficial for people 
in mountain areas. Data and reporting on energy 
use and consumption in mountain areas is limited 
and often based on anecdotal records of specific 
programmes and initiatives. This means that a 
significant knowledge gap exists which must be 
bridged to inform mountain-specific policy-making. 

29  The HKH region covers eight countries: the entire territories of Bhutan and Nepal, and selected regions of Afghanistan, Pakistan, India, China, Myan-
mar, and Bangladesh. 
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As a first step to bridging the knowledge gap and 
inform contextual decision-making, this report 
presents energy profiles for each HKH country, 
analysing data and trends regarding energy supply 
and consumption nationally and in the mountain 
context. The profiles further discuss progress 
achieved towards the three SDG 7 targets and propose 
measures for governments to advance renewable 
energy and energy efficiency in the mountain 
context. The analysis contributes to multiple priority 
areas of the Renewable Energy and Energy Efficiency 
Capability for the Hindu Kush Himalaya (REEECH), a 
platform to advance regional cooperation to address 
mountain-specific energy challenges, specifically 
focusing on nexus solutions.

This concluding chapter provides an overview of 
the progress being made by countries of the HKH 
towards SDG 7 targets and, based on the country-
level profiles, summarizes key focus areas for policy 
makers to consider in scaling up the adoption of 
renewables. 

9.2 Advancing universal access to 
affordable, reliable, and modern 
energy services

Over the past one-and-a-half decades, countries 
of the HKH have made significant progress in 
expanding access to electricity and clean cooking 
fuels. A closer look at the country level reveals 
uneven progress towards SDG 7.1.1, the universal 
electricity access target (Figure 9.1). Backed by 
strong political commitment and policies, countries 
such as Afghanistan, Bhutan, China, India, and 
Nepal have made sustained progress towards 
nearing the universal electricity access objective. 
The electrification rate in Pakistan has, worryingly, 
remained largely constant for the past decades, while 
much progress remains to be made in Myanmar. 

The national access rates also hide urban–rural 
disparities. The analysis finds that access rates in 
mountain areas remain significantly lower than the 
plains and urban areas, requiring targeted attention 
and tailored interventions. In Bhutan, for instance, 

EVOLUTION OF ELECTRICITY ACCESS RATES IN HKH COUNTRIES, 2005–2018 (%)FIGURE 9.1
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high mountain and remote areas, including Gasa, 
Haa, and Zhemgang provinces, see lower grid access 
rates compared to other provinces. Further, what 
constitutes access also varies. Beyond a connection, 
sufficiency, quality, and reliability of supply are 
additional metrics along which access must be 
measured, aligned with the Multi-Tier Framework 
(MTF), to maximize the socio-economic benefits 
from improved electricity supply. 

Progress towards improving access to clean cooking 
services (SDG 7.1.2) in countries of the HKH has 
been less spectacular compared to electricity. While 
overall access rates have improved across the board 
(Figure 9.2), the spread is wide, with still less than 
30% of the population having access to clean cooking 
fuels in Nepal, Myanmar, and Bangladesh. As of 2018, 
Bhutan reported the highest rate of access to clean 
cooking fuels (77%), although large rural–urban 
disparities exist in that country as well. In contrast, 
in Bangladesh and Myanmar, under 10% of the rural 
population had access to clean cooking sources 
in 2018. In Myanmar, Chin state has the highest 
incidence of fuelwood use for cooking among the 
population (87%), closely followed by Rakhine state 
(82%). In comparison, in Yangon state/region in the 
plains, reliance on fuelwood for cooking is 18%. 
The significant environmental and health costs of 

continued reliance on traditional fuels for cooking 
and space heating is disproportionately borne by 
women and children. In Bangladesh, for instance, 
a survey finds that women spent on average up 
to 5 hours, 40 minutes daily on cooking-related 
activities (including the collection of fuels). With 
about 80% of the population in the Chittagong Hill 
Tracts relying on traditional solid fuels for cooking, 
women are disproportionately impacted both in 
terms of time spent on collection and cooking, and 
in being exposed to the harmful effects of indoor air 
pollution. The survey finds that, on average, female 
students study 37 minutes less per day than their 
male counterparts, and have 17 minutes less per day 
of leisure time.

9.3 Increasing the share of renewables 
in the final energy mix

All the countries of the HKH have announced 
ambitious renewable energy targets to meet 
the decarbonization objectives outlined in their 
Nationally Determined Contributions (NDCs). Drivers 
for adoption also include the diversification of 
energy supply, energy security, and reducing costs. 
While targets have generally been accompanied by 
dedicated RE policies, most countries have seen a 

EVOLUTION OF ACCESS TO CLEAN COOKING FUELS IN HKH COUNTRIES, 2000–2018 (%)FIGURE 9.2
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EVOLUTION OF THE SHARE OF RENEWABLE ENERGY IN TOTAL FINAL ENERGY CONSUMPTION IN HKH COUNTRIES, 2005–2017 
(%)FIGURE 9.3
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decreasing trend in the share of renewables in their 
final energy consumption (SDG 7.2, Figure 9.3). With 
the exception of China and Afghanistan, all countries 
have seen their share of renewables consistently 
reduce over the past decade despite the reduction in 
the costs of RE technologies and rising adoption. The 
growth of renewables has largely been concentrated 
in the power sector, while sustained growth in 
fossil fuel use for heat in industry and homes, as 
well as in the transport sector, has more than offset 
the growing adoption of renewables for electricity 
generation. Decarbonizing the energy sector will, 
therefore, require concerted efforts to accelerate the 
deployment of renewables in the power sector and 
further strengthen its adoption in end-use activities 
such as heating/cooling and transport. 

In the mountain context, where energy consumption 
tends to be lower than in the plains and access to 
modern energy is also lower, policy makers must 
consider leapfrogging traditional infrastructure and 
transition towards greater electrification of specific 
end-uses such as cooking and transportation, which 
can be coupled with distributed renewables. Bhutan 
and Nepal, for instance, have seen a growth in the 
adoption of electric cooking solutions. In addition, 
the abundance of hydropower resources offers the 
opportunity to increase the electrification of the 

transport sector and reduce dependence on imported 
fossil fuels. 

9.4 Raising the rate of energy 
efficiency 

The energy intensity in countries of the HKH, 
which pertains to SDG 7.3, has generally followed 
a downward trajectory since 2000, with a majority 
of the countries under the global average of 5 
megajoules (MJ) per 2011 US dollar calculated in 
PPP terms (Figure 9.4). Several factors contribute to 
a decreasing energy intensity. First, the rising share 
of renewables in the electricity mix increases overall 
efficiency given the reduced losses during generation 
when compared with fossil fuels such as coal and 
natural gas. Second, the implementation of policies 
to encourage demand-side energy efficiency in 
buildings, appliances, transport, and industry. Third, 
the transition away from traditional fuels for cooking 
and other uses primarily in the residential sector and 
the move towards modern, efficient fuels. Fourth, 
the transition of economies from energy-intensive 
sectors such as manufacturing towards less intensive 
sectors such as services. In Bhutan, for instance, 
there has been a rapid reduction in energy intensity 
owing to a reduction in the use of traditional fuels 
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Sources: UNSD (2020)

EVOLUTION OF ENERGY INTENSITY IN HKH COUNTRIES, 2005–2017 (MJ/2011 US DOLLAR)FIGURE 9.4
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and a rapid growth in electricity generation and use, 
particularly in industry. In Bangladesh, improved 
energy efficiency is attributed to strong economic 
growth led by the expansion of less energy-intensive 
export industries (such as readymade garments), 
energy efficiency measures, and a relatively lower 
share of traditional biofuels (primarily for cooking) in 
energy supply compared to many other countries in 
the HKH region.

9.5 Measures to scale up adoption 
of renewables in the mountain 
context

Analysis suggests significant untapped renewable 
energy potential in the HKH region. Harnessing these 
will be crucial for meeting decarbonization objectives 
as well as for improving access to modern energy 
sources in mountain areas and stimulating  
socio-economic development. The country-
specific energy profiles in this volume provide 
detailed actions needed to scale up the adoption of 
renewables. Certain common themes emerge, which 
are summarized here: 

1. Introduce dedicated policies to support 
renewables adoption in the mountain context: 
National-level RE policies are often unable to 
capture the specific challenges in the mountain 
context. To complement national-level targets 
and policies, dedicated policies are needed 
at the provincial/state level to account for the 
unique characteristics, energy needs, and 
solutions of mountain areas. Examples of local 
technology-specific policies exist (for example, 
the hydropower policy of Khyber Pakhtunkhwa 
in Pakistan); however, comprehensive energy 
policies at the provincial level in the mountain 
areas that tackle electricity, cooking/heating, 
and transport issues collectively are largely 
missing. Institutions empowered to undertake 
developmental activities in mountain areas, 
such as Bangladesh’s Ministry of Chittagong Hill 
Tracts Affairs or India’s Ministry of Development 
of North Eastern Region, would benefit from 
integrating energy across the wide range 
of developmental projects they oversee, in 
particular for cross-sectoral applications related 
to enterprise development, drinking water 
supply, agricultural infrastructure, and delivery 
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of healthcare services. The agricultural policy 
in Pakistan’s Khyber Pakhtunkhwa province, for 
instance, adopts a ten-year perspective (2015–
2025) and identifies RE solutions as important for 
improving access to irrigation water and agro-
processing activities.

2. Strengthen the ecosystem for distributed 
renewable energy solutions: Distributed solutions 
will play an important role in bridging the gaps 
in energy access in the mountain areas. Across 
the HKH region, there are many examples of 
their widespread use and adoption, from the 
adoption of solar home systems in Nepal and 
Bangladesh, to micro-hydro mini-grid solutions in 
Afghanistan and Myanmar and biogas digestors 
in China, India, and Pakistan. Depending on 
local conditions, resource availability, demand, 
and willingness to pay, distributed solutions may 
vary and require to be specifically tailored. To 
facilitate their greater deployment, an enabling 
ecosystem that hinges on integrated energy 
planning, enabling policies and regulations, 
tailored delivery and financing models, training 
and capacity-building, and adaptive technologies 
is needed. Experience from the region also 
suggests the importance of transitioning to 
market-based incentives for renewables rather 
than continuing to rely on traditional capital 
subsidy-based approaches that may inhibit long-
term, sustainable ecosystem development for 
such solutions. 

3. Harness linkages between renewable energy 
and enterprise development: There exists 
a strong correlation in mountain provinces/
areas between low rates of energy access 
and incidence of poverty. Mountain-based 
enterprises – households, community-oriented 
organizations, or micro, small, and medium 
enterprises (MSMEs) – make up 95% of the 
private sector in the HKH region and are a key 
generator of employment. Engaged in various 
farm and non-farm livelihood activities (such 
as tourism), strengthening such enterprises can 
directly influence the livelihoods of hundreds of 
millions of people living in the mountains. Access 
to reliable, affordable, and sufficient energy can 
improve productivity, reduce costs, diversify 
product/service portfolios, and enhance the 

resilience of enterprises. Maximizing the impacts 
of DRE on enterprise development requires 
additional focus on aspects such as establishing 
backward and forward market linkages, tailoring 
technology solutions to local economic activities, 
upskilling, and mobilizing finance for productive 
end-use applications. Energy access policies and 
programmes have traditionally not mainstreamed 
productive end-use development, focusing instead 
on the electrification of households. Countries 
such as Nepal offer dedicated subsidies for 
productive end-use applications, and such efforts 
need to be scaled up.

4. Bridge data gaps: Designing tailored policies 
and energy interventions for the mountain 
context requires reliable and up to date data. 
For a majority of the countries of the HKH, such 
data on energy supply and consumption across 
various sectors of the mountain economy is 
not available. Economic surveys and censuses 
capture province-/state-level energy access data 
(for example, regarding households with access 
to electricity and clean cooking fuels) and, in 
some cases, pertaining to expenditure on energy 
supply. However, disaggregated data on levels of 
consumption further disaggregated by gender 
and for non-household entities (such as local 
enterprises) is rarely done. Further, data on 
energy needs and gaps regarding the value chains 
related to various mountain products and services 
(for example, bamboo, dairy, and tourism) is also 
limited.30 In addition, there are also qualitative 
gaps related to reliability, duration, and quality 
of supply. Data collection and reporting as per 
ESMAP’s Multi-Tier Framework have been carried 
out for Nepal, which offers valuable insights 
across the traditionally missing data points; such 
data needs to be gathered for all countries in the 
region and updated regularly to guide decision-
making.

5. Ensure gender-sensitive energy programming: 
The application of a gender lens to energy access 
programmes and policies ensures equitable and 
inclusive outcomes. Recognizing that men and 
women have different energy needs, and engage 
in different productive and consumption activities, 
it is important to tailor DRE solutions that allow 
both genders to benefit equally and contribute 

30  To contribute to addressing this gap, ICIMOD and IRENA, under the REEECH Initiative, have gathered primary data on energy use across the bamboo, 
tourism, and yak value chains in selected countries of the HKH. 
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to the adoption of such solutions through local 
enterprises. Whereas programmes funded 
through donor agencies are seen to integrate the 
gender dimension more strongly, government 
policies generally do not recognize its importance.   

6. Support renewables-based clean cooking 
solutions: While progress on improving electricity 
access has been marked, access to clean cooking 
fuel sources remains a key challenge. Challenges 
related to affordability and accessibility, 
particularly in remote mountain areas, have 
emerged that have inhibited the adoption of clean 
cooking solutions such as LPG and gas grids. This 
has resulted in fuel stacking, with the continued 
use of fuelwood in rural areas. Renewables-based 
clean cooking solutions based on biogas have 
been widely deployed across the HKH region and 
hold significant potential for scaling up. Cooking 
on electric devices is also gaining traction in 
countries such as Bhutan and Nepal, offering an 
opportunity to couple DRE systems. An integrated 
fuel subsidy reform that focuses on subsidizing 
clean cooking — as opposed to the subsidization 
of each fuel or technology — could benefit 
households more, allowing them a choice based 
on local conditions and ensuring sustained use. 

7. Facilitate regional knowledge-sharing based 
on best practices and lessons learnt: The HKH 
region hosts a rich diversity of experiences in 
the adoption of renewable energy solutions. 
Nepal and Myanmar, for instance, offer valuable 
lessons on community-driven micro-hydro 
projects with productive end use applications. 
Providing platforms to exchange knowledge 
and lessons between key stakeholders, 
including governments, the private sector, 
technology providers, financial institutions, 
local communities, and non-governmental 
entities (for example, industry associations) can 
accelerate adoption significantly. A harmonized, 
regional approach offers several benefits for 
unlocking new opportunities and markets for 
mountain enterprises to access. Platforms such 
as REEECH can be leveraged to chart action-
oriented programmes and services backed by 
commitments from regional member countries 
and partners.
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