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LMIC are in countries where it si already hot



So they will experience more hot days in the next 20 years



https:// www.dropbox.com /s/7fzi7fqos53ieud/Screen

%20Shot%202020-09-

24%20at%202.50.00%20AM.png?dl=0

And still more by 2100



Cost of climate change  that are likely to be higher in poor countries

Human Health 

/Mortality

Increased Risks linked 

to disasters

Less social safety nets 

(private and public)

Large coastlines: 

Flooding

Agricultural/industrial 

Productivity : Greater 

impact on GDP 
Poorer income and less 

access to protective 

technologies



Measuring climate impacts 

Å No great counterfactual for climate change

Å Similar empirical challenges in high and low income settings

ï Integrated assessment models (Weyant 2017)

ï Short run fixed effects estimates (e.g., Deschenes et al. 2007, Carleton et al. 2022)

ï Long differences (e.g., Burke and Emerick 2016)

ï Longer differences (Waldinger 2022)



The workhorse short -term impacts model (Pioneered by Greestone )

Two way fixed effects

Y can be: productivity, 

test scores, mortality, 

etc. 

Y can be: productivity, 

test scores, mortality, 

etc. 



The short run impact of weather on mortality is heterogenous

Impact of weather on mortality in India 

(Burgess, Donaldson and Greenstone)



Similarly for GDP

Source: Burke et al. (2015) ñGlobal non-linear effect of temperature on economic production,ò Nature



Å Adaptation Costs money:

ï Air conditioning

ï Working outside vs inside

ï Importing food

ï Etc. 



Carleton et al (2022). Mortality damage of hot days around the world 

Å Estimation of  effect of a 

hot day from two ways FE 

in 25,000 micro -regions



Cost of a hot day, in different regions of the world 



Adaptation plays a key role



Coûts en termes de mortalité , 2100



Deaths and adaptation costs (Carleton et al.)



So how do we adapt?

1. Technologies 



Technology: Air Conditioning

Bareca et al (2016)

Source: Barrecaet al. (2016) ñAdapting to Climate Change,ò Journal of Political Economy





Not just for the US! 



As countries become less poor they will want more AC

Source: Davis and Gertler(2016) ñContribution of air conditioning adoption to future energy use under global warmingò PNAS



Income and adoption of other appliances

Source: Auffhammer and Wolfram (2014) ñPowering up Chinaò AER P&P



And those who have AC will use electricity when it is hot

Source: Davis and Gertler(2016) ñContribution of air conditioning adoption to future energy use 
under global warmingò PNAS



Downside of adaptation through Air Conditionning é. Electricity use 

exploses

Å Until 2100, Middle cinome

country will use lots  more 

of electricity 

Å Depending how it is 

produced it can 

contribute to aggravate 

climate change problems



Other technologies

Better crops 

(Dar et al, 2013)

Irrigation

(Tarraz, 2017)

Crop diversification

(Auffhammer and 

Carleton, 2013)

New ways of planting

(Aker and Jack) 



How to increa se adoption of the adaptation 

technologies? 

Agronomic trials show RWH techniques restore degraded land, increase 

yields and increase resilience 

- Yet across the Sahel, adoption levels remain low

Zaï/Tassa Banquettes Demi -Lunes

25



Increasing adoption of rainwater harvesting in Niger

Agronomic trials show RWH techniques restore degraded land, increase 

yields and reduce crop failure 

- Yet across the Sahel, adoption levels remain low

Zaï/Tassa Banquettes Demi -Lunes

Photo: M. Nuradden Danjuma Photo: A. Mills Photo: J. Aker
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impacts and cost effectiveness

Result: Training alone resulted in widespread adoption (>95% 

take up), sustained for at least 3 years
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Step 2: Measure impacts and cost effectiveness

Year 3: Self-reported improvements in land quality

Other impacts: 

Å 12-14% increase in crop 

income

Å 2x as likely to bring land 

back into production 

Å 1/3 less likely to retire 

land from production
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Measure impacts and cost effectiveness

Training is most cost effective for increasing adoption

UCT-early is most cost effective for increasing production
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Scale up what works 

Take lessons from RCT and 

collaborate with govt. on scale up

ƍ Test how to streamline program 

for scale

ƍ Compare adoption of different 

RWH techniques

ƍ Learn more about why trainings 

are so effective

Timeline: Start in early 2023, timed with 

growing season

Researchers: Jenny Aker, Kelsey 
Jack, Malam Assane Maigari

Policy Partners: Ministry of 
Environment of Niger



So how do we adapt?

2. Change Activities



Rice and Water in Punjab

Production de riz (100% irrigué )

Groundwater get depleted 1.5 times faster than it fills up



Å Farmers get free 

electricity, but it is 

ratioonned

Å They donõt waste 

electricity statically: they 

need it! 



In addition they contribute to climate change and choke Delhi

Å What they need 

to do to adapt is 

to stop growing 

rice. Do they?

Å Social value of 

rice production 

<<0 (just from 

pollution)



Not in Punjab

Rice production in Punjab


