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Strengthening social resilience and 
reducing poverty and inequality 
through flood protection investment 
as climate adaptation



2010-2014@AIT, Thailand

JICA/JST 
SATREPS 
project

Community survey Working locally?

Floods and drought Urban poor

60 times visit Myanmar 

- Conducted over 9,000 
household visits to date in 
Myanmar, Thailand, Sri Lanka, 
Philippines, Bangladesh, etc.

Household Interview 
Survey
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You are 16 years old living in a rural flood-prone area in low-income country.
- What are your daily interests and concerns?
- What are your future goals? 3



17 Sustainable Development Goals and 169 targets

Q1. Any relationship between poverty and disaster?
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Nature 569, 327-329 (2019)

Q2. How can we make 
long-term policy for 
reducing poverty through 
climate adaptation / 
DRR?
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Today’s agenda

1. Relationship between poverty and disaster

2. Where should we invest in climate 
adaptation / disaster risk reduction for 
reducing poverty and inequality?
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1. Relationship between poverty and disaster 

7Bago Region, Myanmar



17 Sustainable Development Goals and 169 targets

Goal 1: End poverty in all its forms everywhere

8



Target 1.5 By 2030, build the resilience of the poor and those in vulnerable 
situations and reduce their exposure and vulnerability to climate-related extreme 
events and other economic, social and environmental shocks and disasters

Goal 1: End poverty in all its forms everywhere

→ In recognition of how poverty is complex, 
correlated with multiple issues such as food, energy, 
water resources, and education, and thus we cannot 
solve other issues without addressing poverty.
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Floods exposure disproportionately concentrates in poorer countries and people

838 M
people in 
poverty
(2022, WB)

90% > are at 
flood risk  

X Climate change
X Pop increase
X Urbanization

Floods are an 
extremely important 
matter for poverty 
issue!!



Water for Shared Prosperity (World Bank, 2024)

Vulnerability hotspots 
for poverty and floods 
are concentrated in 
Sub-Saharan Africa, 
South Asia, and East 
Asia and Pacific 
Region

https://www.worldbank.org/en/publication/water-for-shared-prosperity


Total economy-wide effect of learning loss due to water shocks as share of 2018 GDP

Source: World Bank

Between 2000-2021,
140 M school-age 
children in 147 
countries were affected 
by extreme wet shocks 
lasting an average of 
1.8 months per year

Extreme-floods induced learning and lifetime earning loss 
amounted to 2.2 % of GDP

• The impact of water-related disasters is not uniform; they have a greater 
impact on socially vulnerable people.

• These impacts are not limited to economic losses; social impacts, such as 
the loss of educational opportunities for children.
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Water for Shared Prosperity 
(World Bank, 2024)

https://www.worldbank.org/en/publication/water-for-shared-prosperity


Floods and poverty are unevenly distributed at the national and subnational 
levels.

Addressing this issue requires clarifying the local-scale realities of floods 
and poverty and formulating appropriate flood protection measures.

Our approach

However, in most developing countries, data is limited, 
so little is known about the situation on the ground.

My team conducts research and development beginning with data 
collection in flood-prone areas. Based on scientific analysis and 
simulation, we support the policy-making to reduce floods and poverty.
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Data collection
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Bago, Myanmar (N=440)
（Kawasaki & Shimomura, 2024）

Flooded

Non flooded

Flood damage 
functions for 

agricultural crops

Floods impact on 
household economy 

and education

Flood damage -
saving estimation 

model

Modeling

Flood control -
livelihood 

advancement model

Flood damage

Income Education

Savings

Flood control

Educational 
support

Damage 
ratio

Savings rate

House 
Asset 
Income

Improve

Flood damage/Savings

Invest

0

146702.21

293404.42

440106.62

586808.83

0 5 10 15 30 50 70
Responsiveness (%)

To
ta

l b
en

ef
it

(M
 U

SD
)

Secondary 
benefit
(promoted 
socioeconomic 
activity) 

150M USD

Primary benefit
(avoided loss)43M USD
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of flood DRR 
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reduction
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Cost benefit 
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A framework for assessing the impact of flood protection investment on poverty and inequality
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Myanmar

Philippines

Bangladesh

Ghana

Sri LankaThailand

9,000 households Interview surveys 
in flood-prone areas in 6 countries
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Extreme poor live in isolation from society.....

Tucked away, out 
of sight from the 
main street

Remote areas far from 
towns and villages



• See things you never seen before
• Listen to story you have never 

imagined before 
• Understand/verify things you doubt 

before
17



Household interview surveys 
were conducted with the help 
of local universities 18



Republic of the Union of Myanmar

Largest city: Yangon

Population living on degraded land: 12.6%

Disaster-affected population : 156 per 100,000 population
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Human Development Index (HDI) 
Rank 150/185 Countries (2025)

Source: Human Development Report 2020 Dashboard 4, UNDP



20Walls made of wood and bamboo / Roofs made of tin and hay

Bago Region: Houses
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Height of past flooding

Boats for evacuation
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Flood plain + River for daily domestic use
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• Family living on illegally occupied 
land from their parents’ 
generation

• Only unstable and low-paying 
day labors due to 
underdeveloped economy. 

• Landowners force them to evict 
owing to economic development 
and rise in land price

• Excluded from public assistance 
during floods due to no resident 
registration

Case：Poverty in 
Myanmar 1
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• Creeks clogged with garbage in 
communities: one factor of 
inland flooding

• Lack of public waste collection 
services

• Cautions and awareness 
raising campaigns leaving no 
effect on residents

• Education to residents is the 
key challenge

Case：Poverty in 
Myanmar 2
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• No early warnings, so floods 
reaching floor level occur suddenly 
in the middle of the night

• No income during floods since they 
do not own any farmland, and live 
on a daily basis

• No choice other than to evacuate to 
relief centers, due to lack of savings

Case：Poverty in 
Myanmar 3
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Capital: Bangkok

Human Development Index (HDI) 
Rank 76/185 Countries (2025)
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Thailand

Population living on degraded land: 21.0
Disaster-affected population : 0.13 per 100,000 population

Source: Human Development Report 2020 Dashboard 4, UNDP



写真：シャンティ国際ボランティア会 http://sva.or.jp/wp/?p=533

Urban poverty in Thailand
• 1 in 5 Bangkok residents are slum 

dwellers
• Top 20% earn over $23,460 per year, 

bottom 20% earn less than $1,800
• Motivation to study and pursue higher 

education is generally low among the 
poor

• Many houses have TVs and refrigerators, 
but most jobs are temporary day jobs

• Many are tempted to engage in illegal 
work such as prostitution and drug 
trafficking

• Discrimination in employment remains 
for those from slums even if they 
obtain higher education through 
scholarships. 28



Rural poverty in Thailand
• Rural-urban income disparity, low 

productivity in the agricultural sector
• Photo shows a poor district along a 

river where the majority of residents 
are without farmland.

• Agriculture is damaged due to 
flooding of more than 1 m for more 
than 3 months every year.

• Many residents are day laborers in 
agriculture and have unstable and 
low income.

• Although there is public support for 
higher education, children from poor 
families have low motivation to study.

• Many elderly households due to the 
exodus of young generation. 29



事例：タイの農村貧困
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Flood depth ⇔ Income χ2=20.29, df=4, P<0.01

N=213 in Bago, Myanmar (Kawamura and Kawasaki, 2017)

Flood depth ⇔ Education χ2=25.32, df=4, P<0.01

Data on the socioeconomic impact of different social groups is 
accumulating in various Asian countries
à Provide implications for policymaking regarding flood DRR and its impact 
on socioeconomic activities.

Relationship between flood depth and income/education level
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2018 flood
χ2=23.98, df=12, p=0.02, Cramer’s V: 0.15

Flood damage is more severe for the poorer

Bago, Myanmar (N=340) 
(Shrestha, Kawasaki, Win, 2021)

Ayutthaya, Thailand (N=886) 
(Vin & Kawasaki, 2024)

Marikina, Philippines (N=1309) 
(Vin & Kawasaki, in preparation)
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2021 flood
χ2= 139.34, df=12, p< 0.01, Cramer’s V: 0.23

2024 flood
χ2= 64.57, df=12, p< 0.01, Cramer’s V: 0.12

Similar trend was found in the relationship between flood depth and education level

https://doi.org/10.1016/j.ijdrr.2021.102602
https://doi.org/10.1016/j.pdisas.2024.100362
https://doi.org/10.1016/j.pdisas.2024.100362
https://doi.org/10.1016/j.pdisas.2024.100362
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Floods lead the rich to become richer while keeping the poor poorer
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https://doi.org/10.1016/j.ijdrr.2024.104273
https://doi.org/10.1016/j.ijdrr.2024.104273
https://doi.org/10.1016/j.ijdrr.2024.104273
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Low-income households need 3x times longer to recover

Middle-income suffered less 
damages than low-income, 
particularly at high floods.

Based on three flood events: 
Ondoy (2009), Ulysses (2020), 
and Karina (2024)

Marikina, Philippines (N = 306) 
(Tejada and Kawasaki, in preparation)

6m flo
oded/Low-in

come
6m

 fl
oo
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d 
/Mid-income

3m flooded/Low-income3m flooded/Mid-income

At 6m floods, the time required 
to reduce the damage up to 5%:

Middle-income ~ 56 days
Low-income ~ 175 daysAt 3-m flood, the time required 

to reduce the damage up to 5%, 
are less than a month for both



2. Where should we invest in climate adaptation / disaster 
risk reduction for reducing poverty and inequality?

44Loei Province, Northeast Thailand



Whatʼs the benefit of investing in flood DRR?
Combination?

Uncertainty?

Benefit?

Assessment techniques developed in the 
latest studies (van Berchum et al., 2018; Muis et al., 2015)

Modeling the secondary benefit and integrating to Flood DRR benefit analysis
as a new approach 

Address issues of developing countries’ decision making in flood DRR investment

Avoided loss 
(Primary benefit) only assessed (Watkiss et al., 2015)

→

Promotion and accumulation of 
socioeconomic activities induced by 

increased safety and reduced risk perception 
due to successful Flood DRR (Tanner et al., 2015)

Secondary benefit (Spillover effect)

=

Excluded from 
benefit analyses
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Livelihood advancement model

FDRR Strategy

Flood

House

Asset

Income

Livelihood

Risk perception

Model the mechanism of secondary benefit with insights from sociohydrological studies
※Each process has been verified, but linked together for the first time

Reduce

Invest

Rise

Low income

High income

Ratio of people who 
actually change to 
higher livelihoods

= “Responsiveness”
7 patterns (0-70%)

No flood experience for 
over 6 years
(Haer et al., 2016)

Hallegatte et al., 2016
Boutry et al., 2016

Haer et al., 2019

Win et al., 2018

46(Yamagami & Kawasaki, 2024)

https://doi.org/10.1016/j.ijdrr.2024.104416


Case study
n Area Bago, Myanmar
n Floods Nearly every year during the monsoon 

season 
n Economy Semi-urban

“Socioeconomic advancement induced by reduced flood risk”
(= Secondary benefit) would be reflected to people’s livelihood activities

Low-income
80%

High
20%

Daily 
worker

Street 
seller

Store 
owner

Factory 
worker

(Yamagami & Kawasaki, 2024)
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7 patterns of livelihood responsiveness
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(Yamagami & Kawasaki, 2024) 48
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ü Secondary benefit amounts up to 2-5 times of primary benefit
ü Primary benefits are achieved only if the hazard occurs, but secondary benefits could be 

achieved regardless of whether the hazard occurs.
ü Suggests that conventional practices have overlooked large amount of benefit
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(Yamagami & Kawasaki, 2024)
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compared to conventional 
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→ Significance of new 
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The best policy option changes if a secondary benefit is included for B/C

https://doi.org/10.1016/j.ijdrr.2024.104416


Area 
DevelopmentEducation 

Equality

Flood 
Loss

Income
Saving

Positive impact
Negative impact

Wealth 
Taxation

Disparity Reduction 
Intervention Model 

Floods

• National Data, (2019)
• Wannakrairoj (2013)

• Li and Qin (2020)
• World Bank Document
• Yamagami and Kawasaki (2020) 
• Haer et al., (2019)

• Borgomero et al. (2017)
• Gale & Saunders (2013)

policy example (0 – 3.5%)

INPUT: Household Interview
survey data

ü Secondary benefit boost flooded poor's growth (84.5%) and 
reduce disparity (70.1%)

ü Among various interventions, FDRR contributes the most to 
alleviate poverty and reduce inequality in flood prone-area.

(Vin and Kawasaki, in review)
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Socioeconomic system transformation through flood DRR

Flood Protection Investment as climate Adaptation can be considered as a promising strategy 
for reducing poverty and inequality besides education, job opportunities, & income redistribution 

Vicious cycle of poverty due to 
economic constraints and disasters

Flood
DRR 
investm
ent

Increased 
debts

Degraded 
productivity

Decreased 
income

Flood 
damage

Wrong risk 
perception

Low 
education

Little public 
investment

Virtuous circle through social system 
transformation

Improved 
productivity

Quality 
education

Increased tax

Increased 
income

Land 
stability

Sense of 
safety

Enhanced 
community

Climate change
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