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3 main points in this presentation

• GDP is not sufficient (or even not helpful) as an indicator for climate 
change impacts

• By 2030, what happens to people in the baseline is the most 
important driver of future climate change impacts

• The main drivers of this vulnerability are context-specific, making it 
hard to build universal scenarios



There are many assessments of the GDP impact of climate change

From Hsiang (2015)

From US Government (2010)

Integrated Assessment Models     
(or process-based models)

Empirical estimates                 
(econometric work)



GDP is a poor indicator 
of the severity of 
climate change
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What if the important question is not the impact on GDP, but the 
impact on poverty and welfare? 5

Share of GDP by world regions
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Previous reports / publications



2 innovations in the method
• We model impacts directly on households instead of using GDP 

(micro-simulation)

• We systematically explore the uncertainty pertaining to future 
demographic and socio-economic changes



Projecting households in 2030 requires assumptions 
on a number of uncertain variables

Structural change

Productivity growth

Demography

Redistribution
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Examples of representative households
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We readjust weight and income of future household (1000 times)

Weight in 2018 Weight in 2030Income in 2018 Income in 2030

10,000
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Climate impacts through five different channels

• Increasing food prices
• Reducing available household income

• Decreasing productivity
• Decreasing food demand and thus farmers income

• Reduced labor productivity for outside workers
• Share of outside workers differs per sector

• Increasing severity and occurrence of floods, 
drought, cyclone, and storm surges

• Increasing prevalence and severity of malaria, 
diarrhea, and child stunting
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Propagating climate impacts to household income

Weight in 2018 Weight in 2030Income in 2018
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50,000
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200
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3
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15,000

4,000
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Income in 2030
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5
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150
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8
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Illustration on Bangladesh



Illustration on Bangladesh



Illustration on Bangladesh



16

Extreme poverty by 2030 in baseline scenarios (no climate change)

~600 million

~150 million
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Climate change pushes more people into extreme poverty

~140 million



Climate change pushes more people into extreme poverty (absolute numbers)
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Climate change pushes more people into extreme poverty (relative numbers)



Across all countries and all scenarios, the bottom 
40 is more hurt than the rest of the population

• Poor people are more exposed 
and more vulnerable to natural 
disasters

• They spend a higher share of 
their budget on food

• They are more likely to work 
outside
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Impacts of climate change vary across channels…
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Food prices threaten poverty eradication in Africa and South Asia
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Health risks are broadly distributed
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• Pessimistic: High poverty rate, high inequality
• Optimistic: Low poverty rate, low inequality

-48.5%

-23.2%

Good development reduces climate change vulnerability



28

All in all, climate change can contribute to poverty but with a 2030 horizon 
climate change is not the dominant factor

Source: IPCC 2014

This is the range we are 
looking at now

This is where we could be
at the end of the century



The main driver of extreme poverty reduction 
depends on the context



How does poverty in Peru respond to structural shifts?

Work led by Brian Walsh



How does poverty in Peru respond to structural shifts?

Work led by Brian Walsh

Poverty declines the fastest with:
- Expansion of service jobs
- Formalization
- High school attainment

Poverty increases with:
- Shifts to agriculture
- Informality



How do different groups respond to climate 
shocks?

Work led by Brian Walsh



Farmers in the Amazon and Andes are more 
vulnerable than on the coast

Work led by Brian Walsh



Consumers in Lima and on the coast are more 
vulnerable than in the Amazon and Andes

Work led by Brian Walsh



By the way, GDP is still not a good indicator

Work led by Brian Walsh



3 main points in this presentation

• GDP is not sufficient (or even not helpful) as an indicator for climate 
change impacts
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important driver of future climate change impacts

• The main drivers of this vulnerability are context-specific, making it 
hard to build universal scenarios



Thank you!
jrozenberg@worldbank.org
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