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SEA: An Economic Success Story

• One of the fastest growing regions in the world
• A pivotal hub for global trade and commerce
• Proactive in embracing globalization opening-up to foreign investments and trade
• Pragmatic economic policies that prioritized export-oriented growth, industrialization, 

and infrastructure development
• Investments in education and healthcare services
• Significant gains in job creation and poverty reduction 
• Political stability and long-term strategy and vision



High-income 
ambitions..

• Malaysia 2030
• Thailand: 2035
• The Philippines 2040
• Vietnam: 2045
• Indonesia 2045
• Cambodia: 2050
• Lao PDR: 2050



Sustaining growth, a “must” to meet high 
income ambitions



Several challenges ahead
• Growth Rate: SEA’s growth rate is slower compared to other nations that recently achieved high-

income status.
• Employment and Inequality: SEA has a lower share of high-skill employment and higher inequality 

levels than other middle-income countries that have transitioned to high-income status.

• Taxation and Social Spending: SEA's tax collection and social protection spending are lower 
compared to OECD countries.

• Environmental and Corruption Metrics: SEA lags in global environmental management and 
governance metrics.

• Policy and Institutional Reform: Existing policies and institutions in SEA must shift towards 
knowledge-intensive and productivity-driven growth, aligning with technology and sustainability.

• International and Technological Context: SEA faces a complex global environment, potential debt 
crises, trade disputes, and disruptive technologies.



R&D Investments

RANK COUNTRY) R&D % OF GDP COUNTRY R&D SPENDING

1 Israel 6.3 United States 476

2 South Korea 5 China 371

3 Taiwan 4 Japan 171

4 Sweden 3.6 Germany 110

5 United States 3.4 South Korea 73

6 Japan 3.4 France 64

7 Belgium 3.3 India 58

8 Switzerland 3.3 United Kingdom 52

9 Austria 3.3 Brazil 38

10 Germany 3.1 Russia 35 



A region highly vulnerable to climate 
change
• Rising Sea Levels: SEA faces the threat of rising sea levels, impacting low-lying coastal areas and 

islands, leading to increased flooding, salinity intrusion, and the displacement of communities.

• Extreme Weather Events: The region experiences more frequent and intense extreme weather events, 
including cyclones, typhoons, and heavy rainfall, leading to flash floods, landslides, and widespread 
damage to infrastructure and agriculture.

• Heat Stress and Temperature Increase: Increasing temperatures will contribute to heat stress, 
affecting human health, agriculture, and ecosystems. It also poses challenges for water resources, 
exacerbating drought conditions in certain areas.

• Impact infrastructure, key sectors and most vulnerable people 
• Significant economic implications for agriculture, health, tourism, water security, energy



Southeast Asia: Country Comparison 
(2021-2022)

Indicator Vietnam Cambodia Thailand Laos Malaysia Indonesia Philippines

GDP per capita (2022)

(Constant 2015 US$)
$4,163 $1,837 $7,070 $2,537 $12,471 $4,788 $3,623

GDP growth rate (2022)

(annual %)
8.0% 5.2% 2.6% 2.3% 8.7% 5.3% 7.6%

Population (2022)

(total)
98.2 million 16.8 million 71.7 million 7.5 million 33.9 million 275.5 million 115.6 million

Land area (2021)

(sq. km)
310,070 176,520 510,890 230,800 328,550 1,811,570 298,170

Forest area (% of land area)

(2021)
47.4% 56.5% 38.2% 71.9% 58.2% 48.4% 24.1%

GHG Emissions per capita (2021)

(tCO2/capita)
3.8 1.2 4.1 2.9 8.7 (2020 est.) 2.4 1.3

Agriculture in GDP (2022)

(% of GDP)
11.9% 22.2% 8.8% 20.9% 8.7% 12.9% 9.4%

% Urbanized (2022)

(% of total population)
38.3% 25.2% 52.3% 36.6% 78.3% 57.9% 47.6%



Vietnam’s 100 million people are among the most vulnerable 
to the ravages of climate change

• Climate change poses an increasingly 
severe threat to Vietnam’s 
agricultural, forestry, and fishery 
sectors.

• In the North, rising temperatures are likely 
to lead to heat stress and productivity 
losses, and shorten plant growth cycles, 
with severe water shortages curbing annual 
yields. 

• In the center, coastal areas and cities are 
increasingly exposed to flooding caused by 
typhoons and tropical storm.

• In the South, the vast Mekong Delta region, 
is particularly at great risk from sea level 
rise. 

[Almost half the delta will be inundated if 
sea levels rise 75 cms above 1980-1999 
averages, threatening increased economic 
losses from rising salinity, rendering the 
production of some crops impossible]. 

Areas exposed to rising sea 
levels



Spatial Distribution of Climate Impacts Across Cambodia



Thailand: Mapping the Spatial Distribution of 
Climate Exposure

Flood Hazard Heat Stress Cyclone hazards

Coastal Floods
(100 year return 
period)



Thailand: Identifying Key Climate Risks
EAI of riverine floods on 
population mortality

EAI of cyclone over built-up land Frequency of drought hazard



Malaysia is vulnerable to climate change, especially heat and flood

Significant uncertainty in 
precipitation, and to a lesser 
extent in temperature 
projections, with no clearly 
distinguishable trend 
between SSP2-4.5 and SS3-
7.0 in the decades to 2050

The physical impacts of 
climate change, especially 
extreme heat and flooding, 
pose significant threats. 
Under a scenario with high 
heat stress GDP could be 
16% lower than baseline by 
2050. 



Not major 
contributors  but 
GHG emissions are 
on the 
rise
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Triple threats to growth but opportunities
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What is a CCDR?
Objective

Capture the interplay between each country’s development goals and 
climate change.

Inform policy and institutional reforms, as well as public and private 
investments, to support high-impact climate action. 

Target Stakeholders

As public documents, CCDRs can inform governments, citizens, private 
sector, and partners to engage on the development and climate agenda, 
supported by better coordination at the country level.

Key Elements

• Assess how climate change could impact development

• Analyze how the country’s development goals can be achieved in the 
context of mitigating and adapting to climate change

• Consider and reflect the country’s commitments as embedded in 
Nationally Determined Contributions (NDC)

• Identify ways to support implementation of NDC and other country 
commitments
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The CCDR will ask: how should a country chart its future development path 
considering climate change impacts, its mitigation and adaptation goals?

The 
questions

How will a country’s ability to meet key development goals be 
affected by:
i) Physical risks from climate change?
ii) The net zero transition of other countries?
iii) Country’s own decarbonization policies?

What can the Government do to improve their ability to meet these goals?
i) How and where should the marginal dollar be spent to build resilience and 
adapt to climate risks?
ii) How can countries ensure it achieves economic transformation in this 
changing global economic landscape?
iii) Which policies can achieve decarbonization with the best consequences 
for development?
iv) What are the synergies between adaptation and mitigation?



Modeling

Biophysical 
modeling

Partial Equilibrium 
Sector Modeling

Cross Loss, Tourism Loss, 
Labor Productivity loss 

etc. 

Macroeconomic Modeling
GDP, Jobs, Emissions etc.

Microsimulation 
Modeling 

Poverty, Inequality, Spatial  
Impacts etc.

Power Sector 
Modeling, Transport, 
LULUCF, Agriculture, 

Industry etc. 



Physical Risks



Viet Nam: Costs of Doing 
Too Little Too Late
Costs of climate change to Vietnam. suggest that GDP loss 
could reach up to 12-14.5 percent by 2050

Building a Resilient Pathway will not be cheap 
and will need complementary reforms

• Complementary policy reforms in the fiscal and 
financial sectors and regulatory reforms will be 
needed to stimulate the necessary investments 
from both the public and private sectors.

New financing needs

10% of the most vulnerable HHs could fall back into poverty



Cambodia: CC impacts have important 
macroeconomic and distributional implications

If unaddressed, climate change could lower GDP 
by up to 9 percent by 2050
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percentage points by 2040 
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Cambodia: Climate adaptation measures could significantly 
lower the economic impacts of climate change



Thailand: Impact of different categories of climate 
damages on GDP (low-mitigation scenario) 

2.5-3.0% GDP loss by 2050



Thailand: 
Impact of a 
major flood 
on GDP

Flood in 2030 could yield 
double the economic 
repercussions of the 2011 
event. 



Fluvial floods are greatest economic threat to infrastructure,  especially in 
urban areas

In 2021, ten urban districts 
accounted for 59% of Malaysia’s 
flood losses, reaching RM2.38 
billion (US$539 million) in 2025. 

20-40% of densely populated 
areas are at flood risk.

Poorer districts where high 
exposure are more vulnerable due 
to less durable housing, outdoor-
dependent livelihoods, and limited 
access to savings or insurance. 

The risk is growing due to the lack 
of proper planning and 
enforcement.



• Rising temperatures have a more profound impact 
on agriculture than shifting precipitation patterns, 
crop yields to fall by 6 percent by 2050

• Under a pessimistic future climate scenario, the 
losses could be 1.6 percent by 2030 and 6.1 percent 
by 2050. 

Climate change reduces crop yields and heightens risks of heat-related 
and vector-borne diseases

Decrease in crop yields (%)

Disease 

Original 
Rates (per 
100,000 
people)

Dry/Hot Mean Wet/Warm Mean

Rate change
% 

change Rate change % change

Deaths

Waterborne 3.2 0.4 11% 0.2 6%

Heat-related 1.9 4.1 216% 1.7 92%

Dengue 0.8 0.01 1% 0.008 1%

Combined Share of 
Historical Non-Injury Total 17.1% 19.7% - 18.4% -

Incidence

Waterborne 66,806 7,575 11% 4,329 6%

Heat-related 1,597 3,447 216% 1,464 92%

Dengue 3,283 44.3 1% 34.4 1%

Combined Share of 
Historical Non-Injury Total 17.1% 19.7% - 18.4% -

Mortality and Morbidity Changes, 2041-2050 average

• Frequency of heat waves, putting more people, especially elderly and children, at risk of heat exhaustion, 
respiratory problems and heat stroke, or worse ischemic heart disease, respiratory diseases, and 
diabetes.

• Vector-borne diseases including malaria and dengue will increase in urban areas due to proximity to 
waste. 
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The GDP impact in an average year could reach 3.9% by 2030 and 8.3% by 2050 (compared to an average year in the early 
2000s). Half of this impact has already happened!
• Heat stress will become the dominant factor of climate change.
• Biggest effect is on agriculture, including outdoor labor exposure and crop sensitivity to heat
• Potential impact of extreme climate events means that some years will be much worse than average. 

Without adaptation, GDP losses could reach 8.3% by 2050

GDP impacts of climate change (%) Sectoral production impacts (%)
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Two different models 
(MFMod & MINDSET) 
were used to estimate 
the impacts.
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Adaptation measures could offset half of the economic costs

The potential to reduce climate 
impacts through adaptation 
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Vietnam:– Path to Net Zero



Transition Risks



Managing a “Just Transition”
• While the long-term impact of the decarbonizing 

pathway on poverty and inequality appears to be 
relatively limited, the transition costs could be 
substantial for poor consumers and unskilled workers. 

• The projected increase in energy prices (up to almost 
15 percent  by 2040) will disproportionally impact the 
impoverished that devote more of their expenditures to 
energy than the overall average.

• Full labor flexibility or the movement of workers across 
sectors will contribute to a better allocation of 
resources. 

• Conversely, if displaced workers cannot move quickly 
into new jobs, the welfare impacts of the transition 
would be more severe. 

• To protect affected groups, the government may need to 
provide safety nets and facilitate the adjustment of the 
labor market through measures such as reskilling and 
retraining programs and early-retirement benefits. 
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Cambodia: Decoupling growth from emissions is increasingly possible 
Achieving carbon neutrality could benefit the economy, provided investments do not 
crowd out other spending

Impacts of a low-carbon pathway on GDP (%)

Excluding LULUCF
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Thailand: Implementing carbon pricing mechanisms could stabilize 
emission levels

…but achieving long-term emission reductions necessitates additional policy measures

Figure A Carbon price (USD/tCO2, 2023 price Figure B: CO2 emissions (MtCO2)



Thailand: GDP and Employment impact of carbon taxes

Figure A: GDP impact, % from baseline Figure B: Employment impact, % from baseline



Transition to Net Zero in Malaysia will entail more ambitious 
measures

Generation (TWh)

• In the electricity sector, the current NETR retains a large role for gas-fired generation
• However, falling solar costs mean that a higher renewable share is possible – this is explored in the 

Accelerated Renewable Energy (ARE) scenario

Substantial emission reduction is possible by 2040
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• Transport sector contributes 14% of national emissions, with 89% from road transport
• Integrate Transport Networks with Urban Planning. Align investments in rail, buses, and EV infrastructure with land-use reforms to 

reduce car dependency. 
• A phased, multi-tiered tax incentive framework to accelerate EV manufacturing and adoption. 
• In a high-ambition (HA) scenario, by 2030 the share of EVs in new vehicle sales reaches 19% for four-wheelers, 16.5% for buses, and 

21% for two and three-wheelers.  By 2050, EVs account for 80% of new sales of four-wheelers, 90% two and three-wheelers.

An increase in public transport and electrification of vehicles could lead to 
substantial reductions in transport emissions

Reduction in GHG emissions (from vehicle 
manufacturing and use) compared to BAU, %
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Net Zero Scenario Vehicle Stock (number vehicles)

Petrol ICE Diesel ICE BEV

2030 2040 2050

MA Scenario 7.9 28.7 59.4

HA Scenario 7.4 33.5 63.2

HA = High Ambition. MA = Moderate Ambition.



LULUCF is a significant contributor to Malaysia’s GHG emissions

LAND USE, LAND CHANGE AND FORESTRY • Peatland degradation alone contributes 
50–60% total LULUCF emissions Under 
HA scenario, three policy inputs: 

• a phased elimination of 
deforestation

• promotion of climate-smart 
agriculture

• rehabilitation of degraded lands 
through the establishment of 
high-yield forest plantations by 
2030 .

⇒ An increase of approximately 495.3 
thousand tons of carbon stored in 
ecosystems, which translates into a 
reduction of 1,800 mtCO₂ emissions by 
2050.

Land Use Land Cover, ha
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Net employment increases, but some workers may be stranded 

Income distribution of new jobs 
(HA Scenario, 2030)

Distribution of new jobs across occupation and gender 
(HA Scenario, 2030)

• Employment in the petroleum and natural gas sector is relatively small (<1% total) and there are new jobs with similar 
skills requirements.

• However, jobs losses could be geographically concentrated and the new jobs will command lower wages.

• The transition creates more jobs for all low-income workers, especially the lower group.



Vietnam Adaptation and Mitigation 
Investment Needs

Average per year (% 
of GDP) 

Incremental financing needs 4.5–5.4

Total financing needs 6.3–7.2

Investment needs for resilient private assets 3.0

New and retrofitting investments for resilient 
infrastructure and sectors

3.0–3.5

Financial support to affected people and 
businesses

0.3–0.7

Available financing 1.8 



Cambodia: Climate adaptation measures have high 
economic returns even if climate risks never materialize

Benefit-cost ratios of adaptation spending in Cambodia

• Every $1 of adaptation spending 
provides $3 of returns from a 
‘triple dividend’ of avoided 
economic losses and development 
and mitigation ‘co-benefits’ 

• Induced economic benefits – the 
‘second dividend’ is the highest 
component

C a m b o d i a  C O U N T R Y  C L I M A T E  D E V E L O P M E N T  R E P O R T



Climate measures could require $36 billion in additional 
investment over three decades

CCDR estimates of cumulative incremental investment needs 2023-2050 (USD billions)

• This is an estimate of additional investment from public and private sector needed to implement all recommendations in this 
CCDR, in net-present value terms, above and beyond existing investment levels or planned spending

• This is equivalent to 1.7 percent of GDP from 2023-2050 

C a m b o d i a  C O U N T R Y  C L I M A T E  D E V E L O P M E N T  R E P O R T



Total incremental investments 2025-2050 
(NPV of total in USD million)

Climate response is expected to require additional investments equivalent to between 
2.76 percent and 3.52 percent of GDP over the next 25 years

Climate investment needs by sector, NPV (USD million)

0 100000 200000 300000 400000

Air conditioning
Private assets upgrading

Public Infrastructure
Flood-mitigation plans/projects

Disaster risk reduction and resilience
Urban greening and heatwave early warning and…

Water supply (WASH)
Irrigation

Private Sector Public Sector

0 20,000 40,000 60,000 80,000 100,000120,000140,000160,000
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Land Use, Land Use Change and Forestry sector (LULUCF)
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Total Investment Low-carbon Pathway Adaptation Needs

Financing needs can be met with carbon pricing, scaling up climate finance, and repurposing of public revenue.  A 
range of investments and reforms will be needed.

Tackle, Transition, Transform: 
Recommendations for Climate Finance



Paying to Meet the Goals
• Overall, Vietnam’s total incremental 
financing needs could reach $368 billion over 
the period 2022-40, or approximately 6.8 % of 
GDP per year ($701 billion without 
discounting).  

• The resilient pathway will account for about 
2/3 of this amount as massive financing will 
be required to protect the country’s assets 
and infrastructure as well as vulnerable 
people,  while the cost of  the decarbonizing 
pathways will mainly arise from the energy 
sector.

Financing needs
$368  billion

Resilient: 4.7 % of GDP per year
Decarbonizing: 2.1 % of GDP per 

year

Private
$184 billion 

~3.4%% of GDP per year

Public
$130 billion

~2.4% of GDP per year

External
$54 billion

~1.0 % of GDP per year



Global Linkages Risks



Changing demand
 in export markets could have serious impact on Viet Nam

SECTORAL ACCOUNTING FOR THE LARGEST GDP LOSSES 
(LARGER THAN 0.1% OF TOTAL GDP)
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Malaysia has more export opportunities than risks from the international 
shift towards sustainability

24.1 % GDP

38.6% GDP
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Climate-related foreign regulations bring export opportunities and risks for Malaysia 

USD Billions Percentage

Source: World Bank, Sustainable shifts:  Driving Malaysia’s Private Sector Forward (forthcoming)



Export opportunities: Valued at 1.7% of Malaysia’s GDP if producers 
manage to demonstrate compliance with EUDR

Malaysia global top 4 country exposed to 
EUDR for palm oil
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Malaysia global top 6 country exposed to EUDR for 
rubber and derivates (tires, gloves, condoms)
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Source: World Bank, Sustainable shifts:  Driving Malaysia’s Private Sector Forward (forthcoming)

Malaysia well underway to become global leader in sustainable production (MSPO and MSNR national certifications): boost 
competitiveness and open new markets (including beyond EU)



Export opportunities: Valued at 0.3% of Malaysia’s GDP if producers 
manage to demonstrate compliance with EU CBAM

Source: World Bank, Sustainable shifts: Driving Malaysia’s Private Sector Forward (forthcoming), using 2023 trade data.
Note: Economic exposure is a share of products’ exports to the markets of interest in GDP; Sector exposure is defined as a share of products’ exports to the 
markets of interest in total exports of these products. 

Iron and Steel as well as Aluminum 
producers in Malaysia have low emission 
intensities (on average) comparable to EU 
averages

=> opportunity to win additional market 
shares in the EU? 0.0
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Patent data show Malaysia needs to improve on innovationAnd Malaysian supply chains remain highly vulnerable to 
trade restrictions
Malaysia is not essential to most companies’ supply chains, so could be 
vulnerable to firm-level action

A low number of domestic patents shows weaknesses 
in innovation, partly  from low rates of business R&D

Source: World Bank. (2022)

International Comparison of R&D Intensity (% of GDP)

Skills shortages are a problem too – demand for STEM 
graduates is rising but numbers of suitable workers are falling

Source: Azizi, A. H., & Loong, Y. S. (2024). Building a sustainable industrial base: 
Malaysia’s green transition (Working Paper 7/24). Khazanah Research Institute.



Way forward for SEA



Key questions: 
Striking the 
Balance between 
Climate and 
Economic 
Development

51

How can SEA capture growth opportunities associated 
with the green transition, and further progress its 
transition from a middle-income to a high-income 
country?

What are the needed capabilities which would allow SEA 
to further diversity export product portfolio specifically in 
green value chains

What are the barriers to unlocking growth, technological 
upgrading, and capability development?

What policies or strategies could help overcome these 
barriers?



Breaking Free from the Middle-Income Trap

Innovate

Innovate: Shift from 
low-cost production 
to high-value, 
technology-driven 
industries

Educate

Educate: Upgrade 
skills and human 
capital for a digital 
and knowledge 
economy

Reform

Reform: Strengthen 
governance, 
institutions, and 
policy predictability

Green

Green: Leverage 
climate action and 
sustainability as 
engines of 
competitiveness

Connect

Connect: Deepen 
global and regional 
integration beyond 
traditional exports



The global low-carbon transition offers opportunities, but also 
poses risks 
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Leapfrog traditional, carbon-intensive growth 
models
• Implement policies and incentives to encourage the adoption of clean energy 

technologies
• Invest in and prioritize the development of renewable energy sources such as solar, wind, 

hydro, and geothermal power
• Develop a smart grid infrastructure to enhance energy efficiency and reliability
• Embrace digitalization and technology to improve efficiency in various sectors
• Enhance education and training programs to equip the workforce with skills relevant to 

the green economy



Mobilizing green finance for adaptation and 
mitigation
• Develop and implement clear national climate finance strategies that outline priorities 

for adaptation and mitigation
• Create a supportive policy environment with clear regulations and incentives for green 

investments
• Implement carbon pricing mechanisms, taxes, and other financial instruments to 

internalize environmental costs
• Facilitate collaboration between public and private sectors through PPPs to finance and 

implement green projects
• Enhance the capacity of financial institutions, regulators, and project developers to 

understand and manage climate risks



THANK YOU

mmani@worldbank.org
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