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C O U N T R Y  C L I M A T E  A N D  D E V E L O P M E N T  R E P O R T

THREE DECADES OF 
DEVELOPMENT PROGRESS, BUT 
NOW FACING MAJOR SETBACKS

L aos saw rapid development progress over the past three decades, 
but the country’s growth model has been heavily reliant on a narrow 
base of extractive or natural resource based industries. Economic 
growth in Laos averaged around 7 percent over the two decades to 
2019. The country also saw remarkable progress in reducing poverty, 

with the headcount rate declining from 46 percent in the early 1990s to 19 
percent in 2018. However, Laos's growth model was predominantly driven 
by large-scale investments in capital-intensive sectors, such as mining and 
hydropower. Mining and electricity exports alone accounted for over half of 
Laos's exports in 2023, with manufacturing making up only 9 percent of GDP, 
compared to 22 percent on average in other developing countries in ASEAN 
(FIGURE 2.1). These industries created limited job opportunities or tax revenues, 
while many public investments were financed by external debt, resulting in 
unsustainable levels of borrowing. Before COVID-19, agriculture was the only 
part of the private sector with employment growth, and Laos's share of em-
ployment in agriculture remains over twice that of other developing countries 
in ASEAN. Laos has also struggled to transform its abundant natural wealth 
into sustained prosperity due to limited investment of natural resource wealth 
into human and physical capital. The country has seen rapid rates of natural 
resource depletion, which stood at 3.4 percent of GNI in 2021, and negative 
adjusted net savings (World Bank, 2025a).

2.1
3.4%
Laos has seen rapid 
rates of natural resource 
depletion, which stood at

OF GNI IN 2021
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and metals HS71), and Base metals and articles (HS73-83). In the bottom right panel the dotted line for Laos reflects an extrapolation of the linear trend from 2007 to 2017.

"Laos saw rapid development progress over  
the past three decades, but the country’s growth 
model has been heavily reliant on a narrow base  
of extractive or natural resource based industries"

FIGURE 2.1
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This growth model has contributed to today’s unprecedented macroeco-
nomic challenges. While growth had already been steadily declining over 
the past decade, the COVID-19 pandemic exacerbated the slowdown. Laos 
already had low fiscal sustainability with revenue-to-GDP and tax-to-GDP ratios 
ranked in the bottom 15 percent of the world in 2019. Excessive borrowing 
and a growth slowdown were compounded by adverse global macroeconomic 
conditions, which resulted in high borrowing costs and pushed the country 
into debt distress. High public debt levels are now contributing to persistent 
macroeconomic instability. Government gross debt amounted to 116 percent 
of GDP at the end of 2023, including domestic arrears and a currency swap. 
Laos is assessed to be in debt distress with an unsustainable outlook under the 
World Bank-IMF Low-Income Countries Debt Sustainability Framework (LIC-DSF) 
(World Bank, 2024a). The Lao kip has also weakened significantly since mid-
2021, depreciating by 23 percent against the dollar in 2023, driving consumer 
price inflation to record levels (FIGURE 2.2). High inflation, currency depreciation, 
and declining real wages have driven many workers to transition from wage to 
self-employment, while also increasing out-migration to neighboring countries. 
After declining for three decades, Laos's share of employment in agriculture has 
been rising since 2017 due to the slowdown of job creation in manufacturing 
and services, reflecting a pattern of reverse structural transformation. 

Laos's immediate priority is to restore macroeconomic stability and return 
to inclusive, sustainable growth and poverty reduction. Although macroe-
conomic conditions improved somewhat in 2024 with gross government debt 
declining to 99 percent of GDP and inflation moderating, the country’s external 
debt repayments are projected to average US$1.3 billion annually from 2025 
to 2027 without further deferrals. Fiscal space for social spending remains 
severely restricted. Public spending on education and health halved from 4.9 
percent of GDP in 2013 to 2.3 percent in 2023 (World Bank, 2024b). Around 
a third of households report having cut back on health and education spending 
in response to inflation. The country faces major macroeconomic challenges, 
including high foreign exchange liquidity risk, and precariously low foreign cur-
rency reserves. Laos therefore faces an urgent need to lower macroeconomic 
volatility by raising revenue mobilization, finalizing debt negotiations, improving 
public financial management, and strengthening financial sector stability. It 
will also be crucial for the country to carry out structural reforms to diversify 
the economy, expand the role of the private sector, and reinvigorate structural 
transformation, all of which will be discussed below.

2.3%

Public spending on 
education and health 
halved from 4.9 percent 
of GDP in 2013 to

IN 2023

"Laos's immediate priority is to restore 
macroeconomic stability and return to inclusive, 
sustainable growth and poverty reduction"
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Laos envisions becoming an upper-middle income country while reducing 
poverty rates. Laos's development objectives are summarized in the Ninth 
National Socio-Economic Development Plan (NSEDP), which builds on the 
National Socio-Economic Development Strategy (2016–2025), and include 
graduating from Least Developed Country status by 2026 and achieving the 
Sustainable Development Goals (SDGs) by 2030. The GoL aims to reduce the 
poverty rate to 13.9 percent by 2025. The National Vision to 2030, adopted in 
2016, aims to transform Laos into an upper-middle income country by 2030. 
Laos has also adopted a National Green Growth Strategy to 2030, which fo-
cuses on ensuring that economic growth is inclusive and sustainable, and on 
raising the efficiency and effectiveness of natural resource use. Nevertheless, 
achieving these objectives will require addressing key limitations with the 
country’s current development model and cross-cutting governance and insti-
tutional challenges, while also responding to climate change, which is already 
having wide ranging implications for Laos's economic and social development.

FIGURE 2.2

Notes: Developing ASEAN is the average of Cambodia, Indonesia, Malaysia, Myanmar, Philippines, Thailand, and Viet Nam.

U nderstanding             how    climate        and    development            interact         in   L aos  8



THE RISK OF COMPOUNDING 
CLIMATE & DEVELOPMENT 
CHALLENGES2.2
L aos is becoming warmer, with more volatile rainfall patterns and 

more frequent floods, droughts, and storms. Over the past century 
the average temperature in Laos has risen by about one degree cel-
sius, with warming accelerating over the past decade (FIGURE 2.3). 
Precipitation patterns have become more erratic. The frequency of 

months experiencing more than 600mm rainfall and the frequency of droughts 
have both increased. The Standardized Precipitation Evapotranspiration Index 
(SPEI), which assesses drought severity, shows a shift towards more severe 
drought conditions over the past half-century (FIGURE 2.3). The northern and 
north-western regions of Laos are susceptible to drought, while the plains 
along the Mekong River in the central and southern provinces are prone to 
flooding. Although Laos has a ‘Low’ score for overall hazard exposure on the 
2025 INFORM Index because it is not highly exposed to several hazard types 
including earthquakes, tsunamis, and tropical cyclones it has a ‘Very High’ 
exposure on the index’s measure for floods, and is ranked 7th in the world in 
terms of flood risk (European Commission, 2025). Riverine flooding is the most 
common form of flooding, particularly in the low-lying plains along the Mekong 
and Sekong Rivers, where over half of the population live. 
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In the future, climate change is projected to result in continued warming 
and more extreme precipitation patterns. Climate models predict that Laos 
will experience continued consistent warming over the coming decades (World 
Bank and ADB, 2021). The climate scenarios used in this report are outlined 
in BOX 2.1. Average daily temperatures by 2050 are projected to range from 1.1 
degrees higher than 2020 under an optimistic (SSP1-RCP2.6) global emissions 
scenario to 2.0 degrees higher under a pessimistic (SSP5-RCP8.5) scenar-
io. This will result in a transition to a chronically heat-stressed environment. 
Most climate models project a slight increase in annual precipitation rates, 
particularly under higher emissions scenarios, but uncertainty around future 
precipitation patterns is high. Nevertheless, most models project an increase 
in the intensity of extreme rainfall events and of droughts. Dry seasons are 
expected to get longer and rainfall to become more erratic.

+0.91
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Source: World Bank Climate Change Knowledge Portal.

Climate models project more frequent and intense natural hazards, particular-
ly floods, droughts, and landslides. Climate-related hazards, particularly floods, 
droughts, and landslides, are projected to increase in frequency and severity 
(WBG and ADB, 2021). Holding population fixed, the annual number of people 
affected from floods is projected to grow from around 100,000 in current climate 
conditions (representing 1.5 of the total population) to about 140,000 under 
an optimistic climate scenario or 260,0000 in a pessimistic climate scenario. 
Increased flooding will affect the center and south of the country to the greatest 
extent (CIMA, 2024). The average number of people exposed to droughts every 
year is projected to grow from roughly 1.2 million people nationwide in current 
climate conditions to 2.6 million under an optimistic climate scenario or 4 mil-
lion in a pessimistic climate scenario.1 Effects will be greatest in the north and 
northwest. Prolonged periods of heavy precipitation also elevate groundwater 
levels, leading to landslides and slope failures in mountainous areas.

These changes will have implications for all sectors, with pronounced effects 
through four key channels (FIGURE 2.4). The first channel is agriculture and 
food systems. Over two thirds of the population still work in agriculture, which 
depends predominantly on rainfed rice cultivation. Yields for rice and other 
crops are projected to decline due to rising heat and more frequent droughts 

1	 People exposed here is measured as 
those living in provinces where that rice 
yields fall by over 5 percent. 

FIGURE 2.3
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and floods. The second channel is through Laos's water and energy systems. 
Four-fifths of Laos's electricity capacity is from hydropower, predominantly from 
run-of-river plants, and electricity accounted for 30 percent of exports in 2023 
(ACE, 2025). With periods of extreme precipitation and periods of drought both 
rising, there will be shocks to the seasonal and annual capacity of run-of-river 
plants and a higher risk of dam breakage. A third is livability and workability. 
Rising heat will negatively affect labor productivity and outdoor activity, with 
pronounced implications for outdoor workers. Finally, a rising prevalence of 
floods is also expected to affect physical infrastructure, including housing, 
transport and public facilities. Illustrative estimates of some of these impacts, 
without further adaptation measures, under a range of optimistic to pessimistic 
climate scenarios in 2030 to 2050, are provided in FIGURE 2.4.

Climate change will have pronounced economic effects through four key channels

Examples of impacts in 2030 and 2050 vs. baseline without climate change in a 
range of optimistic to pessimistic climate scenarios

With knock on effects for:
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Source: World Bank analysis.

Notes: The chart lines represent percentage changes under optimistic (upper) and pessimistic (lower) scenarios, relative to a baseline without climate change. Crop yield loss esti-
mates are based on Li et al. (2017) and Xie et al. (2023); the optimistic scenario includes CO2 fertilization effects in RCP 4.5, while the pessimistic scenario omits them in RCP 8.5. 
Hydropower impact estimates are from Mekong River Commission (2018), where the optimistic scenario is the wet RCP 2.5 and the pessimistic is the dry RCP 8.5, and are relative 
to a baseline 1985-2008 climate. Estimates of labour productivity impacts are taken from NGFS (2025), with the optimistic scenario the median for RCP2.6 and the pessimistic 
scenario the median for RCP 8.5. Flood damages to built-up infrastructure are from CIMA (2024) with the optimistic scenario RCP 2.6 and the pessimistic scenario RCP 8.5, and are 
relative to today’s climate.

FIGURE 2.4
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Without adaptation efforts, climate change poses significant risks to eco-
nomic growth and livelihoods. Estimating aggregate effects of climate change 
impacts is challenging due to their systemic and interdependent nature. This 
section includes illustrative simulations of climate change impacts using mac-
roeconomic models outlined in BOX 2.1 (additional details are provided in the 
Technical Appendix). Under a plausible scenario with drought conditions that 
affect hydropower production, lower crop yields and labor productivity, and 
higher annual asset losses from floods, the combined GDP losses could amount 
to 2 percent of GDP in 2030 under an optimistic climate change scenario and 
up to 6 percent under a pessimistic climate change scenario.2 By 2050, losses 
may reach 8% under an optimistic scenario or 21% under a pessimistic one. 
The greatest uncertainty in these estimates is around hydropower, for which 
there is substantial variation in the projections of climate models, as was 
shown in FIGURE 2.4 above.3 Climate change would also have a negative impact 
on employment of a similar order of magnitude to GDP impacts. Employment 
impacts would be most pronounced in the north and central regions due to the 
high concentration of employment in agriculture in these regions. Employment 
losses would also be worst for the lowest wage workers, with the bottom 10 
percent of the wage distribution seeing over double the employment losses of 
the top 10 percent of the wage distribution. 

2	  While this modeling combines esti-
mates of climate shocks to hydropower 
under a dry scenario and estimates of 
annual asset losses from floods, it is 
plausible that both drought and floods 
could occur during the same year in 
different regions (e.g the north and 
south) or different seasons (e.g rainy and 
dry season).

3	  These impacts for hydropower 
are relative to a baseline the average 
1985-2008 climate. A further aspect of 
uncertainty around hydropower impacts 
relates to the GOL’s take or pay clauses 
in its power purchasing agreements with 
hydropower producers. At present the 
state-owned utility, Electricité du Laos 
(EDL), is obliged to purchase any excess 
hydropower capacity. This means a pos-
itive shock to output can actually have 
financial costs if the excess capacity 
cannot be exported or sold domestically, 
as is often the case. Therefore even 
positive output shocks beyond expected 
levels can have negative GDP impacts. 
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Macroeconomic and microsimulation modeling 
frameworks used in this report

As macroeconomic models have different strengths and weaknesses, 
this CCDR uses two macroeconomic models to evaluate the impacts 
of climate change on Laos's economy. The two primary macroeconomic 
models used (MINDSET and MFMod) show economic interactions between 
sectors at a high level of detail, but have different assumptions about how 
the economy works. The following models and methodological approaches 
are used in this report:

•	 MINDSET is an input-output based non-equilibrium model, which will 
therefore complement the long-term outcomes from MFMod. MIND-
SET has a highly detailed sectoral disaggregation that goes beyond 
the current classification in MFMod.

•	 MFMod combines short-term impact analysis with long-term equi-
librium outcomes. The model includes a detailed range of financial 
indicators that can be used to assess Laos's macroeconomic position 
under different climate assumptions. 

•	 Results for the impacts of climate change on poverty are estimated by 
a general equilibrium approach that uses microsimulation modeling 
in conjunction with results from MINDSET.

•	 This report primarily focuses on two sets of Shared Socioeconom-
ic Pathway (SSP) and Representative Concentration Pathway (RCP) 
emissions scenarios:

•	 OPTIMISTIC/LOW CLIMATE CHANGE SCENARIO: SSP1-1.9 or RCP2.6. Rep-
resents reductions in GHG emissions in line with limited 1.5°C of 
warming by 2100.

•	 PESSIMISTIC/HIGH CLIMATE CHANGE SCENARIO: SSP3-7.0 or RCP8.5. 
Scenario in which warming reaches 4°C by 2100, due to lax climate 
policies or a reduction in ecosystems’ and oceans’ ability to capture 
carbon. While long-term GHG emissions in the RCP8.5 are considered 
overly pessimistic, the CMIP5 climate change scenarios with RCP8.5 
provide a useful (and not implausible) high-warming scenario, which 
would be consistent with continued GHG emissions and high climate 
change sensitivity or positive feedback from the carbon cycle.

BOX 2.1
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Climate change could lower GDP by up to 6 percent 
by 2030 and up to 21 percent by 2050

CLIMATE CHANGE IMPACTS IN 2030 
BY MODEL AND EMISSIONS SCENARIO 
(% CHANGE RELATIVE TO BASELINE)
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CLIMATE CHANGE IMPACTS IN 2050 
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Source: World Bank analysis using MFMod and MINDSET models.

Notes: Optimistic climate change scenario for all estimates is SSP1-1.9 or RCP2.6, except for agriculture heat losses, where RCP4.5 is used due to data limitations. Pessimistic 
climate change scenario for all estimates is SSP3-7.0 or RCP8.5. Impacts on agriculture combine estimates of flood impacts from CIMA (2024) with estimates of crop yield losses 
from heat without CO2 fertilization from Li et al. (2017) and Xie et al. (2023). Estimates of hydropower impacts are taken from Mekong River Commission (2018)’s dry scenarios. 
Estimates of labour productivity impacts are taken from NGFS (2025)’s median scenarios. Flood damages to built-up infrastructure are from CIMA (2024) with the optimistic scenar-
io RCP 2.6 and the pessimistic scenario RCP 8.5. 

The recent economic slowdown has exacerbated climate vulnerability and 
even small shocks now pose risks to macroeconomic stability. High debt 
and low fiscal space leave very little ability to cushion climate shocks. Laos has 
a precariously low level of foreign reserves, so even small shocks to exports 
could result in the rapid depletion of these reserves, which would increase 
borrowing costs and exacerbate debt levels. For example, a drought similar 
to that experienced in 2019 would result in a negative shock to hydropower 
production and agricultural output. Simulations using MFMod suggest that this 
could lower exports by 7 percent and raise imports by 1 percent in the year it 
hits (FIGURE 2.6), leading to a deterioration of the trade and fiscal balance. As 
the government’s ability to finance such a gap through external borrowing in 
today’s macroeconomic environment is severely constrained, this would result 
in a currency depreciation (which would result in a slight positive impact on 
exports in the years that follow), while the need to import food supplies would 
also push up inflation. Simulations suggest that such a shock could raise the 
debt to GDP ratio by 11 percentage points in the year it hits. Ultimately such a 
shock could exacerbate insolvency and sovereign credit default risks. 

11pp
Simulations suggest 
that a drought like in 
2019 could raise the 
debt to GDP ratio by

FIGURE 2.5
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A drought similar to the one in 2019 would exacerbate macroeconomic instability

IMPACT OF A DROUGHT OF A SIMILAR MAGNITUDE TO 2019 ON MACROECONOMIC INDICATORS USING MFMOD

Source: World Bank analysis using MFMod model.

Notes: This models a drought scenario with similar order of magnitude to that experienced in 2019, with impacts on hydropower and agricultural output. It does not include other 
climate impact channels. 

Laos has modest climate hazard exposure compared to many countries, 
but high vulnerability due to low coping capacity. Laos ranks ‘Low’ for haz-
ard exposure, but ‘Medium’ for vulnerability, and ‘High’ for coping capacity on 
the 2025 INFORM risk index. World Bank analysis shows that in 2022, about 
two-thirds of the population were classified as 'vulnerable' for lacking at least 
one of six dimensions: (i) low-value financial asset ownership; (ii) secondary 
education; (iii) health insurance; (iv) road access; (v) safe dwelling; (vi) access 
to electricity and safe water. Many individuals exposed to natural hazards 
fall within this vulnerable group. For example, 7 percent of the population is 
currently exposed to low-frequency riverine floods. Of this exposed population, 
over half is also classified as vulnerable, resulting in 4 percent that is both 
exposed and vulnerable, and therefore high risk (FIGURE 2.7). Female-headed 
households in Laos are more likely to have less access to land, livelihood 
diversification, and cash income, leaving them more vulnerable to climate or 
disaster-related shocks. In addition, persons living with disabilities in Laos are 
more vulnerable to climate change impacts, as they make up a higher share 
of the poorest households and often lack access to existing social protection 
schemes, including disaster relief.

High population vulnerability means that climate shocks could hinder pov-
erty reduction. Climate impacts on agriculture and retail could raise poverty 
rates, potentially increasing the poverty headcount rate by 0.7 percentage 
points under an optimistic scenario and 1.1 percentage points under a pessi-
mistic one by 2030. By 2050 these effects would reach 1.3 percentage points 
under the optimistic climate change scenario and 2.8 percentage points under 
the pessimistic scenario (FIGURE 2.7). 

FIGURE 2.6
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A high share of the population that is exposed to natural hazards is also 
economically vulnerable, meaning climate shocks could push people into poverty
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Source: World Bank analysis using Lao Expenditure and Consumption Survey, Fathom hazard data and microsimulation modeling.

Notes:. A frequent flooding event is defined as a flood with a return period of 10 years and water depth of over 0.5 meters. An extreme flooding event is defined as a flood of return period of 
100 years and a water depth of over 2 meters. Vulnerability is defined as described in the text above. The poverty impacts include the four impact channels as shown in Figure 2.5, without 
any further adaptation measures, on poverty rates at the 2017 upper-middle income level in 2017 PPP.

FIGURE 2.6
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THE ECONOMIC OPPORTUNITY 
OF CLIMATE-RESILIENT 
DEVELOPMENT2.3
P olicies to restore macroeconomic stability and boost structural 

transformation could substantially lower climate exposure and 
vulnerability. If Laos's share of employment in agriculture had con-
tinued to decline along its historic trend from 2007 to 2017, today 
it would be 15 percentage points lower at 55 percent. Structural 

transformation away from agriculture would lower the impacts of climate change 
on agricultural livelihoods. It would also lower exposure to extreme heat, as the 
impacts of heat on labor productivity are around a third higher in agriculture 
than industry and services, due to the higher share of outdoor agricultural 
workers (World Bank, 2023b). The diversification of the economy away from 
such a high reliance on exported hydropower, through the expansion of other 
productive economic activities, could also lower exposure to the impacts of 
climate change on hydrological systems. Economic development would also 
increase the coping capacity of individuals, firms and the government, and 
improve their ability to cushion climate shocks. Simulations suggest that a 
pathway of rapid structural change in line with the trajectory of other developing 
ASEAN countries would result in lower losses from the climate impact channels 
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shown in FIGURE 2.5. Structural transformation could avoid around a fifth of the 
losses in 2030 and just above a quarter of those in 2050 (FIGURE 2.8).

In addition, targeted adaptation policies and investments will be needed to 
reduce the scale of climate impacts. There are a range of measures that could 
be taken to lower the impacts of climate change in Laos, with some of these 
presented in FIGURE 2.9 and more detailed adaptation measures discussed 
in Chapter 3. Some of these measures would need to be undertaken by the 
government (e.g riverbank protection), or require the government to provide 
incentives or programs to encourage private actors to adopt them (e.g climate 
smart agriculture), while others may be adopted by individuals independently 
(e.g expanded use of air conditioning by households). FIGURE 2.8 repeats the 
simulations in FIGURE 2.5, including a stylized adaptation scenario including a 
select few adaptation measures that were feasible to model. Spatially targeted 
flood prevention measures in flood prone areas could lower exposure to riverine 
floods, which would mitigate impacts on both infrastructure and agriculture. 
Climate adaptation measures in agriculture, and particularly expanded irriga-
tion, could also lower the impacts of climate change on crop yields, especially 
for rainfed crops. Expanded access to efficient cooling systems could lower 
exposure to extreme heat. These measures alone could avoid around half of 
the losses in the optimistic climate change scenario and just above a third of 
the losses in the pessimistic climate change scenario, with similar reductions 
in both 2030 and 2050 (FIGURE 2.8).4 

4	  Results using the MFMod model 
are very similar and displayed in the 
Technical Appendix.
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CLIMATE CHANGE IMPACTS WITH 
AND WITHOUT STRUCTURAL CHANGE BY SCENARIO 
(% CHANGE RELATIVE TO BASELINE) 

BASELINE WITH STRUCTURAL CHANGE
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CLIMATE CHANGE IMPACTS WITH 
AND WITHOUT ADAPTATION MEASURES BY SCENARIO  
(% CHANGE RELATIVE TO BASELINE) 

BASELINE WITH TARGETED ADAPTATION MEASURES
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Examples of measures to adapt and build resilience to key climate impacts

Both structural change and targeted adaptation efforts 
could reduce the scale of climate impacts

Agriculture and 
food systems

Water and energy 
systems

Livability and 
workability

Physical 
infrastructure

CLIMATE SMART 
AGRICULTURE

CROP DIVERSIFICATION

IRRIGATION

CLIMATE-RESILIENT 
VARIETIES

IMPROVED FORECASTING

SOL AR TO COMPLEMENT 
SEASONAL HYDROPOWER

CONTINGENCY MEASURES

WATER RESOURCE 
MANAGEMENT

EXPANDED ACCESS TO  
EFFICIENT COOLING

URBAN GREENSPACE

INDOOR WORKING

ALTERNATE WORKING 
SCHEDULES

RIVERBANK PROTECTION

ZONING POLICIES

NATURE-BASED 
SOLUTIONS

ROAD MAINTENANCE AND 
RESILIENCE

URBAN DRAINAGE

Source: World Bank elaboration

Source: World Bank analysis using MINDSET model.

Notes: This figure includes the impacts of climate change as modeled in Figure 2.5 as the baseline. The bars ‘with structural change’ show the GDP losses from the four 
channels of impact in a scenario with structural change that follows the average trend of other developing countries in ASEAN. The ‘with targeted adaptation measures’ 
scenarios include the losses with a bundle of adaptation measured included targeted flood prevention, measures to lower climate impacts on agriculture and an 
expanded use of efficient cooling systems.

FIGURE 2.8

FIGURE 2.9
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OPTIONS FOR A 
MORE SUSTAINABLE 
GROWTH PATH2.4
Laos contributes minimally to climate change, but its per capita 

emissions are high due to deforestation, power exports, and low 
efficiency. Laos makes a negligible contribution to global warming, 
with its total GHG emissions accounting for 0.02 percent of the global 
total in 2021 (TABLE 2.1). However, over the past decade GHG emis-

sions grew rapidly at 10.5 percent annually, the highest in ASEAN. In 2021, 
Laos'ss per capita GHG emissions were 10.7 tCO2e, higher than Thailand (6.3 
tCO2e) and Cambodia (4.5 tCO2e), but lower than the USA (16.8 tCO2e). This 
includes emissions from coal-fired power generation exports to neighboring 
countries, accounting for nearly a fifth of Laos'ss total emissions (see BOX 2.2). 
In 2020, the Forestry and Other Land-use (FOLU) sector accounted for over a 
third of GHG emissions, followed by agriculture (around a quarter) and elec-
tricity generation (under a fifth). Coal-fired electricity generation—all of which 
was exported—drove energy-related emissions, accounting for 62 percent of 
carbon emissions in 2021.

0.02%

Laos makes a negligible 
contribution to global 
warming, with its 
total GHG emissions 
accounting for

OF THE GLOBAL 
TOTAL IN 2021
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Accounting for transboundary emissions impacts in Laos's electricity sector

Laos's electricity sector is predominantly ex-
port-oriented. In 2022, Laos exported 78 per-
cent of domestically generated electricity (IEA, 
2025). Laos imports a small amount of electric-
ity during the dry season (FIGURE 2.10). Around 
one third of exported electricity is from coal and 
two thirds from hydropower. The vast majority 
of exports are under bilateral Power Purchasing 
Agreements (PPAs) between export-oriented Inde-
pendent Power Producers (IPPs) and neighboring 
countries. Thailand is the largest purchaser of 
electricity produced in Laos, buying approximately 
80 percent of the total. A smaller amount of elec-
tricity is also exported to Cambodia, Viet Nam, 
Malaysia, Singapore and Myanmar.

The GHG emissions reported in TABLE 2.1 are ac-
counted for on a territorial or production basis, in 
line with UNFCCC standards. Laos's total includes 
emissions from its two export-oriented coal-fired 
plants, despite the electricity being primarily con-
sumed abroad. The GHG emissions from these 
power plants accounts for just under one fifth of 

Laos's total. As hydropower generates very low 
emissions, Laos's exports of hydropower do not 
affect Laos's GHG emissions accounts. Taking 
an alternative consumption-based emissions ac-
counting approach and excluding Laos's emis-
sions from electricity exports in its total would 
result in lower per capita emissions in TABLE 2.1 
of 8.9 rather than 10.7. 

The export of electricity generated from hydropow-
er also results in the avoidance of emissions in 
neighboring countries, which is not considered in 
the GHG emissions accounting approach shown 
in TABLE 2.1. Thailand otherwise relies on natural 
gas and coal for meeting three quarters of domes-
tic electricity demand. By purchasing hydropower 
electricity generated in Laos it avoids generating 
electricity at home using natural gas or coal. A 
simple back-of-the-envelope calculation of the po-
tential avoided emissions from Laos's exports of 
hydropower in 2021 suggests that it may be similar 
in magnitude to the positive emissions from Laos's 
coal-generated electricity exports (FIGURE 2.10). 

IMPORTS

HYDROPOWER DOMESTIC CONSUMPTION

HYDROPOWER EXPORTS

COAL EXPORTS

OTHER DOMESTIC CONSUMPTION

EXPORTS
78%
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ELECTRICITY PRODUCTION AND TRADE, BY TYPE
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LAOS’ 
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EXCLUDING 
POWER 
EXPORTS
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EXPORTS
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HYDROPOWER 
EXPORTS
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emissions accounts
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GHG EMISSIONS FROM LAOS’ POWER TRADE, 2021 
(MtCO2e)

66.5
+13.5 –14.1

The transboundary emissions impacts of Laos's electricity sector

Sources: IEA, World Bank analysis. 

Notes: Electricity trade data is from the IEA. The right hand panel calculates 
avoided emissions assuming Laos's 2021 hydropower exports were split with 
80 percent destined for Thailand and the remainder equally split between 
Cambodia, Malaysia, Viet Nam, Singapore and Myanmar. It assumes exported 
hydropower displaces existing electricity generation sources in these countries 
proportionally to their share in the electricity generation mix. Emission factors 
by fuel are taken from the EIA. It is assumed that all coal-fired power is 
exported.

FIGURE 2.10

BOX 2.2
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Different measures of Laos's carbon footprint

Country GHG EMISSIONS PER 
CAPITA (tCO2e per capita)

CARBON INTENSITY 
(tCO2e per US$ million 

of GDP)

TOTAL GHG EMISSIONS 
(MtCO2e)

ANNUAL GHG EMISSIONS 
GROWTH RATE (% 

between 2011 and 2021)

China 9.1 718 12792 2.22

Viet Nam 4.6 1247 457 6.45

Cambodia 4.5 2091 77 -2.73

Indonesia 5.4 1251 1485 -1.03

Laos 10.7 4252 80 10.51
Philippines 2.1 603 238 3.91

Thailand 6.3 888 450 2.12

USA 16.8 235 5565 -0.44

Sources: ClimateWatch, 
GoL, WDI, World Bank 
analysis. 

Notes: Estimates for all countries except for Laos's use GHG emissions data from ClimateWatch. For Laos's, due to sizable discrepancies between 
the government’s GHG inventories and ClimateWatch data, the estimates are based on the government’s GHG inventory for 2014 as submitted to the 
UNFCCC, World Bank (2024c) estimates for 2020, and an extrapolation for other years that combines this inventory data with ClimateWatch data and 
creates sectoral weights that adjust for the differences in the data sources. 

TABLE 2 .1
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Laos has made ambitious emissions pledges, but recent coal investments 
may make these challenging to achieve. Laos was the first ASEAN country 
to pledge to achieve net-zero GHG emissions by 2050. Laos also pledged in its 
revised Nationally Determined Contribution (NDC) in 2021 to unconditionally 
lower emissions by 60 percent by 2030 relative to a baseline scenario. How-
ever, the recent investment in a new 1.8 GW export-oriented coal-fired power 
plant in March 2025 will make achieving these pledges challenging. Under a 
Business-as-Usual (BaU) scenario of current policies and investments, including 
this new plant, Laos's GHG emissions are projected to rise by around 70 percent 
by 2050. Modeling for the World Bank (2024c)’s Technical Recommendations 
for the LT-LEDS and Implementation Framework explored the GHG emissions 
reduction potential of 37 low-emission development actions. The action with 
the greatest emissions reduction potential would be to avoid deforestation 
and expand forest management and restoration. A lower emissions path in the 
energy sector would require phasing down existing coal-fired power plants that 
serve the export market, and avoiding the building of new ones or scaling up 
wind and solar energy to displace them. A low-emissions pathway would also 
require the electrification of end energy uses such as vehicles and cookstoves, 
as well as improvements in energy efficiency. Without the recent investment 
in the coal-fired plant, these 37 actions would have been sufficient to achieve 
net-zero emissions by 2050, while with this new investment there will be a gap 
in achieving this emissions pledge (FIGURE 2.11).

Several actions that lower emissions would also result in cost savings over 
their lifetimes, and would have important co-benefits in terms of climate 
adaptation and lowering macroeconomic risks. Energy efficiency measures 
would lower energy costs, resulting in net savings for consumers and firms. 
With the declining financial costs of electric vehicles (and particularly 2 and 
3 wheelers) and the country’s unique electricity system, where nearly all do-
mesticly consumed electricity is generated by hydropower, the shift to electric 
transport is projected to result in net savings over the vehicles’ lifecycle for 
consumers. This shift would also reduce gasoline imports, benefiting the bal-
ance of payments. A shift to electric cookstoves would also result in net savings 
relative to biomass stoves, while benefiting health outcomes and lowering 
pollution. Efforts to avoid deforestation and expand forest management and 
restoration would have important adaptation co-benefits in terms of reducing 
the risk of floods, droughts and landslides. They would also have a range of 
development co-benefits for rural communities, which will be discussed further 
in Chapter 3.2.

60%Laos pledged in its revised 
Nationally Determined 
Contribution (NDC) in 2021 
to unconditionally lower 
emissions by BY 2030
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Other components entail lifetime costs or require high upfront investments 
that may be hard to finance. Shifting to public transport, by expanding bus 
rapid transit and incentivizing a move from road to electric rail, requires high 
upfront investments and incurs net lifecycle costs compared to road transport. 
These investments, however, provide additional benefits by lowering congestion 
and air pollution. The scale up of utility solar, storage, and wind energy would 
require higher upfront investments relative to coal, although would still result 
in cost savings over the lifecycle of the projects due to operational savings in 
later years. Overall, a low-emissions development pathway is expected to yield 
cost savings compared to the BaU scenario, mainly due to lower lifecycle costs 
of clean energy and e-mobility. However, this pathway requires high upfront 
financing, necessitating US$29 billion in investments from 2025-2050, which 
may be hard to finance in today’s macroeconomic climate. These costs and 
benefits and financing options are presented in more detail in Chapter 4.

GHG EMISSIONS BY SOURCE 
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FOLU, agriculture and exported coal-fired electricity make up the bulk 
of Laos's emissions

Source: World Bank analysis.

Notes: The first panel shows the emissions breakdown for 2014 per 
Laos's NDC and for 2020 per World Bank (2024c)’s LT-LEDS recom-
mendations. The second panel shows the BaU emissions scenario of 
current policies and investments. This differs from World Bank (2024c) 
by including emissions from the Sekong coal-fired power plant. The third 
panel shows the emissions reduction potential of the 37 low-emissions 
actions as outlined in the World Bank (2024c) relative to the BaU includ-
ing the new Sekong power plant. Dots represent the total.

FIGURE 2.11
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A low-emissions development pathway could have a small positive impact 
on GDP and boost job creation, particularly in the forestry sector

IMPACTS OF LOW-EMISSIONS 
DEVELOPMENT SCENARIO ON GDP 
(% COMPARED TO BaU)
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Source: World Bank analysis using MINDSET model.

Notes: This figure displays the macroeconomic simulation results of the 37 low carbon actions for Laos's LT-LEDS scenario as outlined in World Bank (2024c), relative to a BaU 
scenario of current policies and investments already in place. Results show the percentage impacts by sector as a share of total GDP impacts.

Macroeconomic model simulations suggest that on aggregate a low emis-
sions development pathway could result in a slight boost to GDP and em-
ployment. Simulation results of the impacts of a low-emissions development 
scenario following the 37 actions in World Bank (2024c) on GDP and employ-
ment using the MINDSET model are presented in FIGURE 2.12. This scenario 
could result in a slight positive boost to GDP of 2.5 percent by 2030 and 2.6 
percent by 2050, relative to the BaU scenario. This reflects the economic boost 
to the energy sector from the electrification of transport and the shift from 
imported fossil fuels to domestically produced electricity. It also reflects the 
stimulus effects of the initial investments in energy and transport, with posi-
tive effects experienced by the construction and services sectors particularly 
in the initial years. The actions related to forestry and agriculture would have 
a slight negative impact on GDP by 2050, reflecting the decline in the use of 
land for cash crops and other agriculture, although these actions are expected 
to result in other co-benefits not quantified here, like the ecosystem services 
of improved water retention and lower soil erosion. The low-emissions devel-
opment pathway would also result in small positive impacts on employment, 
to the order of 0.9 percent of total employment in 2030, mainly due to a boost 
in employment in the forestry sector.5 

5	 The lower impacts on employment 
relative to GDP reflect the low labor 
intensity of the energy sector, such that 
GDP gains would translate into more 
muted employment gains.

"Macroeconomic model simulations 
suggest that on aggregate a low 
emissions development pathway 
could result in a slight boost to GDP 
and employment"

FIGURE 2.12
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