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POLICY BRIEF

Resource-efficient and renewable energy transition in the five least
developed countries of Asia: a post-COVID-19 assessment

Bishal Baniya and Damien Giurco

Institute for Sustainable Futures, University of Technology Sydney, Sydney, Australia

ABSTRACT
The economic fallout from COVID-19 resulted in an economic slowdown and a contraction
in economic output, changed economic structures, and reduced financial inflows in the five
least developed countries (LDCs) of Asia – Bangladesh, Cambodia, Lao People’s Democratic
Republic (PDR), Myanmar, and Nepal. This policy brief discusses these impacts in light of the
LDC-graduation procedures of the United Nations together with the challenges that these
countries face meeting their nationally determined contributions (NDCs) and the environ-
ment-related Sustainable Development Goals (SDGs 7, 12, and 13). The economic slowdown
in Bangladesh, Lao PDR, and Myanmar and a contraction in economic output in Cambodia
and Nepal has increased poverty in the five LDCs and is putting pressure on biomass resour-
ces in the rural areas of these countries. The change in the structures of their economies,
which threatens to reverse processes of economic modernization in these LDCs, is undermin-
ing two decades of progress regarding the efficient use of natural resources and the associ-
ated reduction in greenhouse-gas (GHG) emissions per unit of gross domestic product
(GDP). A decline in financial inflows such as remittances, foreign direct investment, and offi-
cial development assistance (ODA) is also a risk to both short- and long-term prospects of
further investment in renewable energy generation and low GHG-emissions technologies.
This policy brief suggests policies that target technical interventions and incentivize small-
scale renewable energy technologies that are less susceptible to microeconomic and macro-
economic impacts from external shocks such as COVID-19.
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Introduction

In February 2021, the 23rd session of the United
Nations Committee for Development Policy
(UNCDP) decided to recommend that Bangladesh,
Nepal, and the Lao People’s Democratic Republic
(Lao PDR) graduate from the status of least devel-
oped country (LDC) (UNCDP 2021). There are
three criteria for LDC promption. First, a country
needs to reach a threshold in gross national income
(GNI) per capita of US$1230. Second, a nation is
required to achieve an economic vulnerability index
(EVI) of 32 or below. Finally, a country needs to
attain a human asset index (HAI) of at least 66.
Although Myanmar met these graduation criteria in
2021, a decision to recommend the country for LDC
graduation has been deferred until 2024 because of
the state of emergency that currently exists
(UNCDP 2021). Cambodia is another LDC that met
the graduation requirements in 2021 for the first
time but to be eligible for a recommendation, the
criteria must be satisfied for two consecutive trien-
nial reviews of the UNCDP. While there are twelve
LDCs in the Asia-Pacific region, this study focuses

only on five of them – Bangladesh, Cambodia, Lao
PDR, Myanmar, and Nepal. These countries have
made significant progress across the three criteria
for LDC graduation in the last two decades com-
pared to other LDCs in the Asia-Pacific region
(UNCDP 2021).

Just as the five Asian LDCs are on the cusp of
graduating from the LDC category – a proxy for
identifying progress toward improved well-being
and achieving each nation’s development objectives,
COVID-19 has weakened the prospect and is posing
a significant threat to delivering the sustainable
development goals (SDGs) (Valensisi 2020; OECD
2020). Likewise, the nationally determined contribu-
tions (NDCs) of five LDCs produced as part of the
requirement of another important multilateral
accord, the Paris Climate Agreement, will likely
remain undelivered by 2030 in these countries.1

While the five Asian LDCs account for 3.5% of the
world’s population, the number of people living in
these countries – Bangladesh, Cambodia, Lao PDR,
Myanmar, and Nepal – is approximately 270 million
(World Bank 2021). A significant threat to the
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delivery of the environment-related SDGs (7, 12,
and 13) that pertain to climate change and sustain-
able use of natural resources and to the NDCs in
the five LDCs is a matter of concern for the global
community given the limited institutional, technical,
and financial capacity of these countries. In these
circumstances, we lack an understanding of how the
five LDCs may approach the goals of multilateral
agreements while achieving LDC graduation in a
post-COVID-19 world.

Article 4.6 of the Paris Climate Agreement expli-
citly mentions that LDCs may prepare and commu-
nicate their GHG emission-reduction strategies
reflecting their special circumstances as climate-vul-
nerable countries. Achieving the SDGs, including
the environment-related goals, is also nonobligatory
for all countries, including LDCs. Further, the con-
traction and convergence narrative about inequitable
GHG emissions per capita and resource use per cap-
ita will allow LDCs to increase their emissions and
resource use (GCI 1996; Kuntsi-Reunanen and
Luukkanen 2006; Duro, Schaffartzik, and
Krausmann 2018).2 Thus, there is a question about
whether climate-mitigation actions such as reducing
GHG emissions and the sustainable use of natural
resources should be an essential policy issue in the
five LDCs. The answer is that they should be for the
following reasons.

First, deforestation is a significant environmental
problem in many LDCs, including the five Asian
LDCs, mainly because of easy access to the forest
for biomass (Hasnat, Kabir, and Hossain 2018).
Sustainable management of forest resources (bio-
mass) via reducing emissions from deforestation
and forest degradation (REDD) projects has contrib-
uted to meeting the interests of poor and local com-
munities in Cambodia and Lao PDR (K€ak€onen et al.
2013, 104). For Nepal, REDD projects have encour-
aged and created opportunities for local commun-
ities to access clean energy for cooking (e.g., biogas),
increased local participation in the sustainable har-
vest of forest products, and reduced indoor air pol-
lution in rural households (Pandit 2018; Sharma
et al. 2020). Protection of forests in the five LDCs is
important for enhancing carbon-sink potential
which is a key determinant of official development
assistance (ODA) from developed countries
(Halimanjaya 2015).

Second, non-climate benefits such as access to
clean energy in rural areas, sustainable transporta-
tion, and sustainable agriculture are attractive value
propositions for government policy makers because
they can address development gaps in LDCs, includ-
ing the five Asian LDCs to some extent (Howes and
Wyrwoll 2012).

Finally, the global discourse on climate change
and ODA from international development organiza-
tions has presented carbon reduction as a key policy
issue in many LDCs (Karkee and Comfort 2016).
Consequently, all five LDCs have submitted NDCs
to the United Nations Framework Convention on
Climate Change (UNFCCC) which show the interest
of policy makers in lowering GHG emissions and
enhancing sustainable use of natural resources.
Bangladesh, Cambodia, Lao PDR, and Nepal were
among seventeen countries from the Asia-Pacific
region to file more stringent NDCs between 2020
and 2021 after submitting their first NDC between
2015 and 2016.

The looming LDC graduation and the need to
deliver both the NDCs and the environment-related
SDGs against the background of the economic shock
from COVID-19 has put these five Asian countries
in a unique position in comparison to the rest of
the world. This challenge stems from the fact that
they are preparing for promotion from LDC status
which is not the case for recently graduated coun-
tries and other developing countries in Asia. LDCs
are required to demonstrate attaining threshold
scores against GNI per capita, EVI, and HAI, as
well as their fourteen sub-indices for two consecu-
tive triennial reviews conducted by the UNCDP.
This policy brief assesses the unique position of the
five Asian LDCs and discusses the pre-COVID-19
situation, macroeconomic and microeconomic
impacts, and the post-pandemic challenges to
achieving the goals of the multilateral agreements
alongside LDC graduation.

Economic outputs, resource use, and GHG
emissions in the five Asian LDCs

The high- and middle-income countries in the Asia-
Pacific region were the primary contributors of
almost 60% of global resource use in 2017 in com-
parison to 45% in 2000 (WU Vienna 2020).3

Likewise, each of the five LDCs in Asia –
Bangladesh, Cambodia, Lao PDR, Myanmar, and
Nepal – saw an absolute increase in their resource
use of at least 1.5 times between 2000 and 2017
(WU Vienna 2020). Similarly, the factor increase in
GHG emissions was at least 1.4 times between 2000
and 2017 for each of the five LDCs (Figure 1). If we
link the absolute increase in resource use and GHG
emissions to the increase in the size of an economy,
measured by GNI, which is one of three criteria for
LDC graduation, further increases in resource use
and GHG emissions are likely. Resource use (e.g.,
consumption of energy resources) and economic
output (e.g., gross domestic product (GDP) and
GNI) are correlated for LDCs, which implies a rise
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in economic output will be accompanied by a rise
in resource use (Ozturk, Aslan, and Kalyoncu 2010;
Rahman and Velayutham 2020). Similarly, previous
research has found empirical evidence suggesting an
increase in GHG emissions is a consequence of poli-
cies focusing on higher economic growth/output for
LDCs (Bastola and Sapkota 2015). Therefore, while
the COVID-19-related economic fallout will possibly
reduce the absolute quantity of resource use and
GHG emissions, economic growth is expected to be
positive in 2021 and 2022 for South Asian and East
Asian countries (Valensisi 2020). Nepal and
Cambodia had marginally negative growth rates in
2020 but the other three LDCs experienced positive
growth. Each of the five Asian LDCs is projected to
have an economic growth rate of at least 4% in
2021 and 2022 (ADB 2021).

Areas of impact

The predicted positive economic growth rates in the
post-COVID-19 situation portend well for five
Asian LDCs as three countries – Bangladesh, Lao
PDR, and Nepal – are already recommended for an
official LDC graduation in 2026 and Myanmar and
Cambodia are currently eligible for graduation
(UNCDP 2021). However, we know little about how
these countries will transition to LDC promotion in
the post-pandemic period and in the aftermath of
an economic shock that will affect the possibility of
achieving the environment-related SDGs and the
objectives of their NDCs. To gain a better grasp, it
is necessary to understand the macroeconomic and
microeconomic impacts of COVID-19 in the above
mentioned five Asian LDCs that will challenge
achieving a reduction in GHG emissions and sus-
tainable use of resources. The UNCDP identifies
two key economic issues: (1) short-term economic
slowdown or contraction of macroeconomic outputs
and (2) structural changes in the economy which
pertain to adjustments in the share of outputs from
various economic sectors (UNCDP 2021).4 A sharp
reduction in foreign direct investment (FDI) and

remittances in many LDCs are two other economic
impacts of COVID-19 that have highlighted the role
of strong international support in the form of ODA
in the five Asian LDCs (UNESCAP 2021). The
changes in economic outputs and structural changes
in the economy are two key determinants of
resource use and GHG emissions (Baniya, Giurco,
and Kelly 2021). Thus, resource productivity –
meaning the amount of economic activity generated
per unit of resources – depends on economic out-
puts and the structural features of an economy.
Resource productivity is a widespread sustainability
indicator that combines economic and environmen-
tal information, and high value signals resource-effi-
cient economic activities, meaning more economic
prosperity can be attained without increasing overall
resource use (Steinberger and Krausmann 2011;
Duro, Schaffartzik, and Krausmann 2018).

International development organizations mobilize
ODA to support climate mitigation in almost all
Asian LDCs (K€ak€onen et al. 2013, 10; Mahat et al.
2019). Countries with higher GHG emissions inten-
sities, larger carbon sinks, and lower per capita GDP
tend to receive more ODA for climate-mitigation
actions, such as reducing GHG emissions, deploying
clean energy, and protecting forests to enhance car-
bon absorption (Halimanjaya 2015).5 Most LDCs,
including the five Asian LDCs, meet the criteria for
receiving ODA from their development partners,
such as bilateral and multilateral organizations.
While ODA for all LDCs will remain critical amid
an increase in poverty and the need to continue
progress toward the SDGs in all LDCs, how the
ODA-related finances will evolve in all LDCs is
uncertain because donors have also been experienc-
ing economic stress due to the pandemic (OECD
2021; UNESCAP 2021). Nonetheless, any change in
ODA will impact the ability of many LDCs, includ-
ing the five Asian LDCs, to deliver climate-mitiga-
tion actions.

The following section discusses the post-COVID-
19 situation regarding the impacts of the economic
slowdown in Bangladesh, Lao PDR, and Myanmar
and a contraction of economic output in Cambodia
and Nepal; structural changes in the economies of
these countries; and declines in remittances, FDI,
and ODA on their resource-efficient and renewable
energy transitions.

Post-COVID situation: challenges for
resource-efficient and renewable energy
transitions in the five Asian LDCs

In comparison to the pre-crisis situation, lower eco-
nomic growth rates for Bangladesh (5.2%), Lao PDR
(0.5%), and Myanmar (3.3%) in 2020 were observed.
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Figure 1. Factor increase in GNI, resource use, and GHG
emissions between 2000 and 2017 for five Asian LDCs.
Sources: World Bank (2021), WU Vienna (2020), Ritchie and
Roser (2020), and The Shift Data Portal.
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Negative economic growth rates for Nepal (�1.9%)
and Cambodia (�3.2%) during the same year were
due to contraction in their economic outputs (ADB
2021). These macroeconomic changes reduced
resource use (e.g., energy resources such as fossil
fuels) and associated GHG emissions in the five
LDCs in 2020 (World Bank 2021; ADB 2021). At a
global level, energy demand dropped in 2020 by 5%
and related emissions by 7% (IEA 2020). Global
economic output is predicted to rebound by 5.9% in
2021 and 4.9% in 2022 (IMF 2021), meaning an
increase in global energy demand and associated
GHG emissions. However, despite projected positive
economic growth in all five LDCs in 2021 and 2022,
the economic recovery pathway and the accompany-
ing energy demand and GHG emissions will be dif-
ferent for them compared with the rest of the world
for three main reasons.

First, the projected economic growth rates of all
countries under study (except Lao PDR) are less
than their economic growth rates in 2019 and
indeed their average annual growth rates over the
last two decades (World Bank 2021). Therefore, it is
reasonable to infer that their energy demand in
2021 and 2022 will likely decline. In the two Asian
LDCs, Nepal and Bangladesh, Baniya, Giurco, and
Kelly (2021) found that the economic growth rate
was driving the absolute increase in energy demand
and GHG emissions.

Second, COVID-19 vaccination roll-outs will be
delayed in all five LDCs and therefore the resump-
tion of normal economic activities will likely be a
few years later than in the rest of the world. The
prospect of achieving at least a 90% vaccination rate
for the population in these countries by the end of
2021 is extremely improbable. Most of them have
made little effort to purchase vaccines by themselves
and are dependent on the COVID-19 Vaccines
Global Access (COVAX) Program of the World
Health Organization (Acharya, Ghimire, and
Subramanya 2021). By April 2021, international
development organizations spent US$23 billion in
all LDCs to vaccinate only 3.1% of the total popula-
tion in these countries by June 2021 (United
Nations 2021). While the five Asian LDCs are
among the top seven in the list, including all LDCs
with the highest vaccine rates, they are still far
behind compared to other developing countries in
the Asia-Pacific region.

Finally, the increase in poverty in the five Asian
LDCs because of COVID-19 (Sumner, Hoy, and
Ortiz-Juarez 2020) has adversely affected or perman-
ently shut down many small businesses (UNESCAP
2021) as well as reduced household-energy con-
sumption and associated GHG emissions. Therefore,
in the shorter term, resource use and GHG

emissions in these countries will likely contract but
in the longer term will eventually increase, thus
resuming the causal relationship between economic
output, energy consumption, and GHG emissions.

A contraction in global economic activity and
interruption in foreign trade will affect the exports
of most LDCs (OECD 2021). This tendency will
reduce energy demand and GHG emissions, mainly
in the manufacturing-oriented economies of
Bangladesh, Cambodia, and Myanmar which rely
heavily on clothing exports. Lao PDR and Nepal are
likely to see less reduction in energy demand and
GHG emissions because their economies are driven
primarily by household consumption within the
residential sector. The share of manufacturing value-
added was 19% for Bangladesh, 16% for Cambodia,
25% for Myanmar, 7% for Lao PDR, and 5% for
Nepal in 2019 (World Bank 2021). This energy-
intensive sector was responsible for more than 25%
of energy demand in Bangladesh, 21% in Cambodia,
19% in Myanmar, 11% in Lao PDR, and 8% in
Nepal in 2018 (IEA 2021a). Energy demand is likely
to increase once international trade resumes and the
export-oriented manufacturing sectors of
Bangladesh, Cambodia, and Myanmar return to
their prior production capacity.

COVID-19-induced shifts in the structure of an
economy will also reverse significant improvements
in resource productivity of the five Asian LDCs
because of changes in the relative shares of GDP
from services, agriculture, and manufacturing.
Figure 2 depicts the improvements in energy prod-
uctivity and material productivity and the factor
increase between 2000 and 2017 for each country.6

Baniya, Giurco, and Kelly (2021) found that pro-
gress in energy and material productivity can result
from structural change in an economy without any
intentional technological changes. The economy of
the majority of the LDCs has shifted from being
agro-based to services-based in the last two decades,
meaning that the economies of these countries
became less resource-intensive over time (Figure 3).
While services value-added accounted for at least
38% of GDP in 2019 for each of the five LDCs and
is the leading economic sector for all of them,
Bangladesh and Myanmar boosted their manufactur-
ing sector in the last two decades only to be dis-
rupted by COVID-19. The share of agriculture,
including forestry and fisheries, which is a sub-indi-
cator for an economic vulnerability index of the
LDC graduation, is likely to increase despite declines
in agricultural production in the LDCs and the
reduced share of manufacturing (UNCDP 2021).

The manufacturing sector has higher resource
productivity in comparison to the agricultural sec-
tor, particularly if the manufacturing is export-
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oriented. For example, Bangladesh, Cambodia, and
Myanmar, which have export-oriented manufactur-
ing sectors, are more productive in using resources
(Figure 2). In comparison, a higher share of agricul-
tural value-added makes Nepal less resource pro-
ductive. Therefore reduction in the share of
manufacturing value-added and an increase in the
share of agricultural value-added will cause a decline
in energy and material productivity, particularly in
Bangladesh, Cambodia, and Myanmar. Nepal’s and
Lao PDR’s energy and material productivity values
will be least affected by an increase in the share of
agricultural value-added. An increase in the share of
agriculture (including forestry and fisheries) will
potentially increase GHG intensity because the rela-
tively less productive agricultural sector, compared
to services and manufacturing, is the main source of
GHG emissions in most of these Asian LDCs
(Figure 4). Between 1990 and 2016, the share of
agricultural value-added (including forestry and
fisheries) declined from 30% to 14% for Bangladesh,
45% to 25% for Cambodia, 46% to 17% for Lao
PDR, 57% to 23% for Myanmar, and 48% to 29%
for Nepal (World Bank 2021). In other words, GHG
emissions from the agricultural sector in each of the
five countries were declining. While higher GHG
intensity at the economy-wide level implies more
financial support in the form of ODA from inter-
national development organizations for climate miti-
gation (Halimanjaya 2015), structural shifts in
value-added from different economic sectors will
challenge the five LDCs in meeting their NDCs. The

NDCs submitted to the UNFCCC by all five Asian
LDCs have statements about reducing the GHG
emissions from their carbon-intensive agricul-
tural sectors.

Reversal of the process of structural transform-
ation in the economies of the five Asian LDCs
because of potential increases in the share of agri-
cultural value-added for the next few years conflicts
with the economic modernization pathway that
these countries have followed whereby value-added
from services grew uniformly before COVID-19. A
paradigm shift from traditional agro-based econo-
mies to economic modernization in the five Asian
LDCs improved their resource productivity.
However, disruption in the growth of services value-
added and its share in economic output will have a
notable impact on resource productivity, absolute
resource use, and associated GHG emissions in all
of these nations. Contrary to developed countries,
where services value-added tends to be generated
from knowledge-intensive services (e.g., banks,
insurance companies, consulting firms, and educa-
tional institutions), services value-added in LDCs is
dominated by the less knowledge-intensive and
informal sectors (e.g., retail trading and restaurants).
In the five Asian LDCs, the share of knowledge-
intensive services is only one-fourth of the total
value-added from services (UNCTD 2019, 2020a).
As a result, the less knowledge-intensive and infor-
mal sectors are the most vulnerable to economic
shocks and in all of these countries they have been
severely affected by multiple COVID-19-related
lockdowns. This implies that services value-added,
its share of economic output, resource productivity,
and absolute sectoral resource use and GHG emis-
sions are likely to decline at least until the end
of 2021.

Despite progress on the productivity front, the
share of renewable energy (a combination of mod-
ern renewable energy and traditional use of bio-
mass) in the energy mix is declining for the five
Asian LDCs (Figure 5).7 If we exclude the
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traditional use of biomass, the share of renewable
energy in total energy consumption is very low –
0.3% for Bangladesh, 6% for Myanmar, 19% for
Cambodia, and 6.7% for Nepal. The traditional use
of biomass accounts for a considerable share of total
material consumption and a combination of biomass
and fossil fuels comprises a large share of total
energy consumption in all of these countries.
Decline in the share of renewable energy in total
energy consumption continues amid a drop in the
levelized cost of electricity (LCOE) production from
modern renewable energy technologies such as solar
photovoltaics, wind, hydro, and bioenergy that
ranges between US$0.02 and 0.26 per kilowatt hour
(kWh) for the Asian region (REN 2017, 128).8

Modern renewable energy sources are generally used
in the form of electricity, while the traditional use
of biomass and nonrenewable fossil fuels is for resi-
dential cooking and heating, transportation, and
industrial processes in the five Asian LDCs.

The decline in the share of renewable energy in
the energy mix will likely continue for all five Asian
LDCs for the following reasons. First, an increase in
poverty means that a proportion of the rural popu-
lation will return to accessing biomass which tends
to be a free resource.

Second, despite the increase in global renewable
energy demand (0.9%) in 2020 amid a drop in glo-
bal energy demand, the five Asian LDCs are less
likely to invest specifically in renewable energy
deployment during the post-COVID-19 era. Owing
to the trend of a declining share of renewable
energy in the total energy consumption for these
countries (Figure 5), it is reasonable to anticipate
that the business-as-usual pattern in these countries
will continue and there will be less new utilization
of modern renewable energy technologies. Further,
composition of modern renewable energy sources is
dominated by hydroelectricity in all five Asian
LDCs which requires larger upfront investments
than other small-scale modern renewable energy
sources like solar photovoltaics, wind, and bioen-
ergy.9 The declining trend and higher investments
for much-favored hydroelectricity, coupled with easy
access to biomass from forests, create uncertainty
about the prospect of investing in small-scale and
low-cost modern renewable energy technologies.

Finally, a decrease in remittances and FDI is
likely to stall potential investments in renewable
energy technologies in all five Asian LDCs. The FDI
inflow in these countries is expected to decline in
the short- to medium-term, and remittances to
South Asian countries fell by 22% in 2020 (World
Bank 2020; UNCTD 2020b). There is a well-estab-
lished causality between FDI and renewable energy,
meaning they complement each other to reduce
GHG emissions (Jebli, Ben Youssef, and Apergis
2019). There is also empirical evidence for a direct
causal relationship between remittances and renew-
able energy consumption (Das, Mcfarlane, and
Carels 2021), which highlights the role remittance-
recipient households can play in adopting and oper-
ating rural-scale renewable energy technologies such
as solar photovoltaics and off-grid micro-hydro. A
decline in remittances will severely impact Nepal
(29% of GDP in 2019) and moderately affect
Bangladesh (6% of GDP in 2019). Likewise, a drop
in FDI inflow will severely influence Cambodia
(13% of GDP in 2019) and Lao PDR (8%), moder-
ately impact Myanmar (3%), and have less severe
effects for Bangladesh (less than 1%) and Nepal (less
than 1%) (World Bank 2021; UNESCAP 2021).

A COVID-19-related reduction in remittances
and FDI will have a two-fold impact on the five
Asian LDCs. First, a reduction in remittances and
FDI inflows will reduce potential investments in
renewable energy technologies, given the causal rela-
tionship (Das, Mcfarlane, and Carels 2021). Second,
a decline in energy consumption and associated
GHG emissions will follow a reduction in remittan-
ces that drive the consumption of household com-
modities, including energy, in the recipient
countries. The share of recipient households with
international remittances is 14% for Bangladesh, 9%
for Cambodia, 16% for Lao PDR, 18% for
Myanmar, and 24% for Nepal (Takenaka et al.
2020). While the first impact is negative in the sense
that reduced financial inflows will limit the ability
of households to install small-scale modern renew-
able energy technologies, the second is positive from
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Figure 4. Share of greenhouse-gas (GHG) emissions from
the agricultural sector, including forestry and fishery.
Sources: World Bank (2021) and The Shift Data Portal.
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Figure 5. Share of the renewable energy in the total energy
consumption. Source: World Bank (2021).
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a climate-mitigation perspective. However, both
impacts are expected to be short term, given that
the source countries for the five Asian LDCs are the
United States and countries in the Middle East
(Takenaka et al. 2020). By mid-2021, the United
States, the United Arab Emirates, Saudi Arabia,
Qatar, and Bahrain have fully vaccinated at least
50% of their populations and partially vaccinated at
least 60%, meaning that a return to normal eco-
nomic activity – barring a new variant or other
resurgence of the virus – is likely foreseeable in
these countries.10

Given the likely temporary decline in FDI and
remittances in the five Asian LDCs and its impact
in the shorter term, ODA is one of the few financ-
ing mechanisms available to counter COVID-19-
related economic shocks. While donor countries
finalized the ODA budgets for 2020 and 2021 before
the crisis, there is uncertainty about how much
recipient countries will receive, mainly because
donor countries are considering an addition to the
existing budget instead of reallocations (Brown
2021). However, if we consider the economic impact
of COVID-19 in the donor countries that have chal-
lenged the mobilization of the pledged ODA, the
ODA inflows to the LDCs, including the five Asian
LDCs may decline (Francisco, Sandrina, and Caiado
2021). The ODA received as a percent of GNI varies
between 1.5% and 4.5% for the five Asian LDCs
(World Bank 2021). In a worst-case scenario, if
ODA inflow declines for LDCs for the next few
years, further deployment of low-carbon technolo-
gies will be challenging for these countries. Freire-
Gonz�alez and Vivanco (2017) found that foreign
financial assistance such as the ODA is crucial to
promoting low-carbon technologies and reducing
the cost of renewable energy technologies. The ODA
was also found to positively influence the electricity-
generation capacity of recipient countries (Gualberti,
Martins, and Bazilian 2014). These funds have been
used as a financial instrument to achieve the dual
objectives of greening energy generation from more
renewable energy sources and lowering GHG emis-
sions (Carfora, Scandurra, and Thomas 2021). The
impact of declines of ODA will be felt more strongly
in Nepal, followed by Lao PDR, Cambodia,
Myanmar, and Bangladesh. However, unlike the
effects of remittances and FDI on energy consump-
tion that will likely be immediate and less enduring,
the impact of ODA reductions may take longer to
become manifest and persist for the longer term.
This difference is because, unlike remittances and
FDI that contribute mainly to household consump-
tion and the private sector, respectively, ODA
investments tend to be targeted toward nfrastructure

development and to foster bilateral government
relationships.

Conclusion

This policy brief has considered the key areas in
which COVID-19 has disrupted progress on a
resource-efficient and renewable energy transition in
five Asian LDCs. The discussion highlights the likely
recovery pathway of these countries from economic
contraction, short-term reduction in resource use
and GHG emissions, and a possible decline in
resource productivity. The trends are significant
because, unlike the rest of the world, which will
likely resume normal economic growth, resource
use, and GHG emissions in the relatively short
term, the five Asian LDCs will need to overcome
several challenges. First, the economic moderniza-
tion process that these countries have followed over
the last two decades has been shown to be quite fra-
gile and resuming patterns of improving resource
productivity will require coordinated effort. Second,
a potential slump in investments in future energy
generation and renewable energy technology is likely
to have both shorter and longer term effects because
of the decline in remittances, FDI, and ODA.
Finally, increased poverty may expand the utilization
of accessible but inefficient biomass resources, par-
ticularly in rural areas.

While reversal in the economic modernization
process and a major setback to the export-oriented
manufacturing sector will reduce resource product-
ivity, these circumstances provide an opportunity to
reconsider the deployment of technological meas-
ures to offset resource-productivity losses due to
structural shifts in the five Asian LDCs. Resource-
productivity improvements from technical interven-
tions are less sensitive to macroeconomic and
microeconomic impacts from external shocks like
COVID-19. This is especially the case with respect
to structural changes in an economy from agro-
based to service-based – a common feature in the
countries considered in this analysis. We suggest
that technical interventions such as dissemination of
energy-efficient biomass cookstoves and rural house-
hold biogas in the residential sector across all five
Asian LDCs is necessary, given that the majority of
their energy consumption occurs in the residential
sector. This is manifest in the fact that the share of
energy consumption in total final consumption is
approximately 50% for Bangladesh, 45% for
Cambodia, 45% for Laos, 56% for Myanmar, and
73% for Nepal (IEA 2021b).

The NDCs of the five Asian LDCs have a limited
number of intended actions regarding energy con-
sumption and GHG emissions in the residential
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sector and they are mostly qualitative statements of
intent. Short-term policies focusing on a renewable
energy transition from traditional and low energy-
intensity biomass to small-scale modern renewable
energy sources such as solar home systems, off-grid
micro-hydro, and biogas can also help these countries
address the problem of high upfront investments
required for much-favored hydroelectricity. For
small-scale modern renewable energy technologies
applicable for rural households in the Asian region,
the cost ranges from US$500 to US$700, whereas for
small to large hydroelectricity plants with a produc-
tion capacity above 25megawatts the necessary
investment is significantly higher (REN 2021).
Hydroelectricity can continue to become a major
contributor to the total energy generated from mod-
ern renewable energy resources in the longer term.

In light of the declining LCOE from small-scale
renewable energy technologies that tend to be
affordable even for households in LDCs, we recom-
mend policies that incentivize these sources because
of their multiple and immediate benefits, particu-
larly for rural households. First, there will be an
increase in the share of renewable energy in total
household-energy consumption. Second, resource
productivity (both energy and material) will
improve even under the structural shift. Finally,
access to energy will likely improve as a result of
incentives targeting the upscaling of small-scale
modern renewable energy technologies. For
example, Nepal’s use of approximately 400 off-grid
decentralized micro-hydro projects provides power
to more than half a million people (Malhan and
Mittal 2021). As a result, the share of the country’s
rural population with access to electricity increased
markedly from 20% to 89% between 2000 and 2019
(World Bank 2021).

While such suggestions may appear to be overly
ambitious in the context of the post-COVID-19
situation, government-led incentives, at least until
remittances, FDI, and ODA inflows rebound, can be
an intermediate intervention. There is also a synergy
between these recommendations and the LDC
graduation indices. For instance, reduced depend-
ency on the forestry and agricultural sectors implies
increased EVI – one of three criteria for LDC pro-
motion. The EVI has two agriculture- and forestry-
related sub-indices, and therefore reduced reliance
on these sectors improves the EVI score. Similarly,
improved access to higher quality energy sources
such as biomass and electricity for cooking and
energy-efficient biomass cookstoves improves a
nation’s HAI score, another criterion for LDC
graduation. The two sub-indices, the under-five
mortality rate and the maternal mortality rate, will
likely decline from a reduction of indoor air

pollution in rural households, meaning a higher
HAI score for the five Asian LDCs. Moreover,
access to better quality and higher intensity energy
sources (electricity) contributes to climate-change
mitigation, poverty reduction, and opportunities for
local economic activities, meaning increased GNI
per capita, which is also one of three criteria for
LDC graduation.

Notes

1. The NDCs communicate a country’s post-2020
climate actions (GHG emissions reductions) and are
required to be submitted to the UNFCCC under the
Paris Climate Agreement.

2. The term resources in this policy brief refers to
energy resources. Material consumption (including
non-metallic minerals and metals ores) is also
discussed briefly in light of the significant share of
biomass in the total domestic material consumption
of the five Asian LDCs.

3. The term resource use in this policy brief refers to
the consumption of both energy and materials (e.g.,
biomass, fossil fuels, metals, and non-
metallic minerals)

4. Economic slowdown occurs when there is a lower
but positive economic growth rate compared to the
previous year. Contraction in economic output is a
consequence of a negative economic growth rate
compared to the previous year.

5. The GHG intensity refers to the quantity of GHG
emissions generated to produce a dollar’s worth of
economic output (e.g., GDP and GNI).

6. Energy productivity is measured as the ratio of
economic output to the quantity of energy used
(e.g., biomass, fossil fuels and other renewable
energy sources). Material productivity the ratio of
economic output to the quantity of materials used
(e.g., biomass, fossil fuels, metals, and
construction materials).

7. The term “modern renewable energy” refers to
renewable energy sources that exclude the traditional
use of biomass, especially in the context of cooking,
which contributes to a harvest rate of forest
products that is higher than its replenishment rate
(REN 2021, 15–35).

8. Bioenergy refers to processed biomass that has
relatively higher energy intensity than traditional
raw biomass (e.g., biogas and gasifiers).

9. Modern renewable energy technologies (excluding
hydroelectricity) are used as small-scale technologies
in the five Asian LDCs.

10. Data on vaccination rates are from https://
ourworldindata.org/covid-vaccinations.

Geolocation details

This study was conducted in Asia-Pacific region.

Disclosure statement

No potential conflict of interest was reported by
the authors.

SUSTAINABILITY: SCIENCE, PRACTICE AND POLICY 411

https://ourworldindata.org/covid-vaccinations
https://ourworldindata.org/covid-vaccinations


ORCID

Bishal Baniya http://orcid.org/0000-0001-9583-8639

References

Acharya, K., T. Ghimire, and S. Subramanya. 2021.
“Access to and Equitable Distribution of COVID-19
Vaccine in Low-Income Countries.” NPJ Vaccines 6
(1): 54. doi:10.1038/s41541-021-00323-6.

Asian Development Bank (ADB). 2021. “Key Indicators
Database.” Bangkok: ADB. https://kidb.adb.org/kidb/
sdbsCountryView#se

Baniya, B., D. Giurco, and S. Kelly. 2021. “Green Growth
in Nepal and Bangladesh: Empirical Analysis and
Future Prospects.” Energy Policy 149: 112049. doi:10.
1016/j.enpol.2020.112049.

Bastola, U., and P. Sapkota. 2015. “Relationships among
Energy Consumption, Pollution Emission, and
Economic Growth in Nepal.” Energy 80: 254–262. doi:
10.1016/j.energy.2014.11.068.

Brown, S. 2021. “The Impact of COVID-19 on
Development Assistance.” International Journal 76 (1):
42–54. doi:10.1177/0020702020986888.

Carfora, A., G. Scandurra, and A. Thomas. 2021. “Factors
Affecting Official Development Assistance Distribution:
A Panel Investigation.” Journal of Cleaner Production
304: 126970. doi:10.1016/j.jclepro.2021.126970.

Das, A., A. Mcfarlane, and L. Carels. 2021. “Empirical
Exploration of Remittances and Renewable Energy
Consumption in Bangladesh.” Asia-Pacific Journal of
Regional Science 5 (1): 65–89. doi:10.1007/s41685-020-
00180-6.

Duro, J., A. Schaffartzik, and F. Krausmann. 2018.
“Metabolic Inequality and Its Impact on Efficient
Contraction and Convergence of International Material
Resource Use.” Ecological Economics 145: 430–440. doi:
10.1016/j.ecolecon.2017.11.029.

Francisco, P., B. Sandrina, and J. Caiado. 2021.
“Identifying Differences and Similarities between
Donors regarding the Long-Term Allocation of Official
Development Assistance.” Development Studies
Research 8 (1): 181–198. doi:10.1080/21665095.2021.
1954965.

Freire-Gonz�alez, J., and D. Vivanco. 2017. “The Influence
of Energy Efficiency on Other Natural Resources Use:
An Input-Output Perspective.” Journal of Cleaner
Production 162: 336–345. doi:10.1016/j.jclepro.2017.06.
050.

Global Commons Institute (GCI). 1996. Draft Proposals
for a Climate Change Protocol Based on Contraction
and Convergence. London: GCI.

Gualberti, G., L. Martins, and M. Bazilian. 2014. “An
Econometric Analysis of the Effectiveness of
Development Finance for the Energy Sector.” Energy
for Sustainable Development 18: 16–27. doi:10.1016/j.
esd.2013.11.009.

Halimanjaya, A. 2015. “Climate Mitigation Finance across
Developing Countries: What Are the Major
Determinants?” Climate Policy 15 (2): 223–252. doi:10.
1080/14693062.2014.912978.

Hasnat, G., M. Kabir, and M. Hossain. 2018. “Major
Environmental Issues and Problems of South Asia,
Particularly Bangladesh.” In Handbook of
Environmental Materials Management, edited by C.
Hussain, 1–40. Cham, Switzerland: Springer.

Howes, S., and P. Wyrwoll. 2012. “Climate Change
Mitigation and Green Growth in Developing Asia.”
Bangkok: Asian Development Bank Institute. http://
www.adbi.org/workingpaper/2012/07/10/5142.climate.
change.mitigation.green.growth.asia/

International Energy Agency (IEA). 2020. World Energy
Outlook 2020. Paris: IEA.

International Energy Agency (IEA). 2021a. IEA Country
Statistics. Paris: IEA.

International Energy Agency (IEA). 2021b. Data and
Statistics. Paris: IEA.

International Monetary Fund (IMF). 2021. World
Economic Outlook. Washington, DC: IMF. https://www.
imf.org/en/Publications/WEO/Issues/2021/07/27/world-
economic-outlook-update-july-2021.

Jebli, B., M. Ben Youssef, and N. Apergis. 2019. “The
Dynamic Linkage between Renewable Energy, Tourism,
CO2 Emissions, Economic Growth, Foreign Direct
Investment, and Trade.” Latin American Economic
Review 28 (1): 1–19. doi:10.1186/s40503-019-0063-7.

K€ak€onen, M., K. Karhunmaa, O. Bruun, and V.
Tuominen. 2013. Climate Mitigation in the Least
Carbon Emitting Countries: Dilemmas of Co-Dilemmas
of Co-Benefits in Cambodia and Laos. Helsinki: Finland
Futures Research Centre.

Karkee, R., and J. Comfort. 2016. “NGOs, Foreign Aid,
and Development in Nepal.” Frontiers in Public Health
4: 177. doi:10.3389/fpubh.2016.00177.

Kuntsi-Reunanen, E., and J. Luukkanen. 2006.
“Greenhouse Gas Emission Reductions in the Post-
Kyoto Period: Emission Intensity Changes Required
under the Contraction and Convergence Approach.”
Natural Resources Forum 30 (4): 272–279. doi:10.1111/
j.1477-8947.2006.00119.x.

Mahat, T., L. Bl�aha, B. Uprety, and M. Bittner. 2019.
“Climate Finance and Green Growth: Reconsidering
Climate-Related Institutions, Investments, and
Priorities in Nepal.” Environmental Sciences Europe 31
(1): 46. doi:10.1186/s12302-019-0222-0.

Malhan, P., and M. Mittal. 2021. “Evaluation of Different
Statistical Techniques for Developing Cost Correlations
of Micro Hydro Power Plants.” Sustainable Energy
Technologies and Assessments 43: 100904. doi:10.1016/j.
seta.2020.100904.

Organization for Economic Cooperation and
Development (OECD). 2020. Development Co-
Operation Profiles. Paris: OECD.

Organization for Economic Cooperation and
Development (OECD). 2021. Financing Sustainable
Development in Least Developed Countries. Paris:
OECD.

Ozturk, I., A. Aslan, and H. Kalyoncu. 2010. “Energy
Consumption and Economic Growth Relationship:
Evidence from Panel Data for Low and Middle Income
Countries.” Energy Policy 38 (8): 4422–4428. doi:10.
1016/j.enpol.2010.03.071.

Pandit, R. 2018. “REDDþAdoption and Factors
Affecting Respondents Knowledge of REDDþGoal:
Evidence from Household Survey of Forest Users from
REDDþPiloting Sites in Nepal.” Forest Policy and
Economics 91: 107–115. doi:10.1016/j.forpol.2018.02.
002.

Rahman, M., and E. Velayutham. 2020. “Renewable and
Non-Renewable Energy Consumption-Economic
Growth Nexus: New Evidence from South Asia.”
Renewable Energy 147 (1): 399–408. doi:10.1016/j.
renene.2019.09.007.

412 B. BANIYA AND D. GIURCO

https://doi.org/10.1038/s41541-021-00323-6
https://kidb.adb.org/kidb/sdbsCountryView#se
https://kidb.adb.org/kidb/sdbsCountryView#se
https://doi.org/10.1016/j.enpol.2020.112049
https://doi.org/10.1016/j.enpol.2020.112049
https://doi.org/10.1016/j.energy.2014.11.068
https://doi.org/10.1177/0020702020986888
https://doi.org/10.1016/j.jclepro.2021.126970
https://doi.org/10.1007/s41685-020-00180-6
https://doi.org/10.1007/s41685-020-00180-6
https://doi.org/10.1016/j.ecolecon.2017.11.029
https://doi.org/10.1080/21665095.2021.1954965
https://doi.org/10.1080/21665095.2021.1954965
https://doi.org/10.1016/j.jclepro.2017.06.050
https://doi.org/10.1016/j.jclepro.2017.06.050
https://doi.org/10.1016/j.esd.2013.11.009
https://doi.org/10.1016/j.esd.2013.11.009
https://doi.org/10.1080/14693062.2014.912978
https://doi.org/10.1080/14693062.2014.912978
http://www.adbi.org/workingpaper/2012/07/10/5142.climate.change.mitigation.green.growth.asia/
http://www.adbi.org/workingpaper/2012/07/10/5142.climate.change.mitigation.green.growth.asia/
http://www.adbi.org/workingpaper/2012/07/10/5142.climate.change.mitigation.green.growth.asia/
https://www.imf.org/en/Publications/WEO/Issues/2021/07/27/world-economic-outlook-update-july-2021
https://www.imf.org/en/Publications/WEO/Issues/2021/07/27/world-economic-outlook-update-july-2021
https://www.imf.org/en/Publications/WEO/Issues/2021/07/27/world-economic-outlook-update-july-2021
https://doi.org/10.1186/s40503-019-0063-7
https://doi.org/10.3389/fpubh.2016.00177
https://doi.org/10.1111/j.1477-8947.2006.00119.x
https://doi.org/10.1111/j.1477-8947.2006.00119.x
https://doi.org/10.1186/s12302-019-0222-0
https://doi.org/10.1016/j.seta.2020.100904
https://doi.org/10.1016/j.seta.2020.100904
https://doi.org/10.1016/j.enpol.2010.03.071
https://doi.org/10.1016/j.enpol.2010.03.071
https://doi.org/10.1016/j.forpol.2018.02.002
https://doi.org/10.1016/j.forpol.2018.02.002
https://doi.org/10.1016/j.renene.2019.09.007
https://doi.org/10.1016/j.renene.2019.09.007


Renewable Energy Network (REN). 2017. Renewables
2017: Global Status Report. Paris: REN21 Secretariat.

Renewable Energy Network (REN). 2021. Renewables
2021: Global Status Report. Paris: REN21 Secretariat.
https://www.ren21.net/wpcontent/uploads/2019/05/
GSR2021_Full_Report.pdf.

Ritchie, H., and M. Roser. 2020. “CO2 and Greenhouse
Gas Emissions.” OurWorldInData.org. https://ourworl-
dindata.org/co2-and-other-greenhouse-gas-emissions

Sharma, B., B. Karky, M. Nepal, S. Pattanayak, E. Sills,
and P. Shyamsundar. 2020. “Making Incremental
Progress: Impacts of a REDDþ Pilot Initiative in
Nepal.” Environmental Research Letters 15 (10): 105004.
doi:10.1088/1748-9326/aba924.

Steinberger, J., and F. Krausmann. 2011. “Material and
Energy Productivity.” Environmental Science &
Technology 45 (4): 1169–1176. doi:10.1021/es1028537.

Sumner, A., C. Hoy, and E. Ortiz-Juarez. 2020. “Estimates
of the Impact of COVID-19 on Global Poverty.”
Helsinki: UNU-WIDER. doi:10.35188/UNU-WIDER/
2020/800-9.

Takenaka, A., J. Villafuerte, R. Gaspar, and B. Narayanan.
2020. “COVID-19 Impact on International Migration,
Remittances, and Recipient Households in Developing
Asia.” ADB Briefs 148: 3–9. https://www.adb.org/sites/
default/files/publication/622796/covid-19-impact-migra-
tion-remittances-asia.pdf.

United Nations. 2021. Vaccinations and COVID-19
Funding for Least Developed Countries. Geneva: United
Nations. https://www.un.org/ohrlls/content/covid-19-
ldcs.

United Nations Committee for Development Policy
(UNCDP). 2021. Report on the Twenty-Third Session
(22–26 February). New York: UNCDP.

United Nations Conference on Trade and Development
(UNCTD). 2019. “The Least Developed Countries
Report 2019: The Present and Future of External
Development Finance – Old Dependence, New
Challenges.” Geneva: UNCTAD. https://unctad.org/en/
pages/PublicationWebflyer.aspx?publicationid=2571.

United Nations Conference on Trade and Development
(UNCTD). 2020a. “Trade and Development Report
2020.” Geneva: UNCTAD. https://unctad.org/webflyer/
trade-and-development-report-2020.

United Nations Conference on Trade and Development
(UNCTD). 2020b. “The Least Developed Countries
Report 2020: Productive Capacities for the New
Decade.” Geneva: UNCTAD. https://unctad.org/en/
pages/PublicationWebflyer.aspx?publicationid=2571.

United Nations Economic and Social Commission for the
Asia and the Pacific (UNESCAP). 2021. Asia-Pacific
Countries with Special Needs Developent Report:
Strengthening the Resilience of Least Developed
Countries in the Wake of the Coronavirus Disease
Pandemic. Bangkok: UNESCAP.

Valensisi, G. 2020. “COVID-19 and Global Poverty: Are
LDCs Being Left behind ?” The European Journal of
Development Research 32 (5): 1535–1557. doi:10.1057/
s41287-020-00314-8.

World Bank. 2020. World Bank Predicts Sharpest Decline
of Remittances in Recent History. Washington, DC:
World Bank.

World Bank. 2021. World Bank Open Data. Washington,
DC: World Bank.

WU Vienna. 2020. Shares of Material Flows by World
Region: Visualization Based upon the UN IRP Global
Material Flows Database. Vienna: Vienna University of
Economics and Business.

SUSTAINABILITY: SCIENCE, PRACTICE AND POLICY 413

https://www.ren21.net/wpcontent/uploads/2019/05/GSR2021_Full_Report.pdf
https://www.ren21.net/wpcontent/uploads/2019/05/GSR2021_Full_Report.pdf
https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions
https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions
https://doi.org/10.1088/1748-9326/aba924
https://doi.org/10.1021/es1028537
https://doi.org/10.35188/UNU-WIDER/2020/800-9
https://doi.org/10.35188/UNU-WIDER/2020/800-9
https://www.adb.org/sites/default/files/publication/622796/covid-19-impact-migration-remittances-asia.pdf
https://www.adb.org/sites/default/files/publication/622796/covid-19-impact-migration-remittances-asia.pdf
https://www.adb.org/sites/default/files/publication/622796/covid-19-impact-migration-remittances-asia.pdf
https://www.un.org/ohrlls/content/covid-19-ldcs
https://www.un.org/ohrlls/content/covid-19-ldcs
https://unctad.org/en/pages/PublicationWebflyer.aspx?publicationid=2571
https://unctad.org/en/pages/PublicationWebflyer.aspx?publicationid=2571
https://unctad.org/webflyer/trade-and-development-report-2020
https://unctad.org/webflyer/trade-and-development-report-2020
https://unctad.org/en/pages/PublicationWebflyer.aspx?publicationid=2571
https://unctad.org/en/pages/PublicationWebflyer.aspx?publicationid=2571
https://doi.org/10.1057/s41287-020-00314-8
https://doi.org/10.1057/s41287-020-00314-8

	Abstract
	Introduction
	Economic outputs, resource use, and GHG emissions in the five Asian LDCs
	Areas of impact
	Post-COVID situation: challenges for resource-efficient and renewable energy transitions in the five Asian LDCs
	Conclusion
	Geolocation details
	Disclosure statement
	Orcid
	References


