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Lectures 12 and 13:

In hot water



Welcome! 

COP26 China Greta Thunberg

California fires US leadership? Worldwide equity

Rising Sea Levels Gilets Jaunes Droughts and Floods



A new urgency on 

climate change? 



The pandemic 

progress on 

emissions were short 

lived



1. Emissions



Emission location Annual total CO2 emissions by world region



Historical emissions Cumulative CO2 emissions, 2019



Production, historical production, and consumption 

CO2e emissions based 

on consumption of 

their citizen 

But production is not consumption! What if we attributed 

the CO2e to the consumption that is helps fuel? 

Piketty and Chancel compute income elasticity of  

consumption-based emission with respect to income: 0.9



The “10-50 rule”



Sharing the burden 

of adaptation 

by country

Who should contribute to climate adaptation funds?



2. Costs



Poorer countries tend to be in warmer places



In the next 20 years they will add many more very hot days 

(>32 degrees)



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

%20Shot%202020-09-

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

And even more so by 2050



Poor countries suffer 

more from same heat

More agriculture 

More work outside

Less mitigating technology 

(AC and others)

Source: Adhvaryu et al. 

LED mitigates the impact of heat on 

productivity in Indian textile manufacturers 



Impact of temperature on 

growth in poor countries…
and in Rich countries



The human cost of a 

given hot day is larger 

in poor countries

Impact of daily temperature log all-age 

mortality rates in India and the United States



Historical relationship 

in the US



Mortality costs,  next 20 years



Mortality costs, by mid-century



The dilemma of 

technology

The Kigali agreement planned for phasing out 

HFC in 2019 in rich countries, 2024 in China and 

100 other developing countries, and 2026 in 

India and Pakistan

Life saving technology now 

could make the problem 

much work in the future…

Photo: Slawomir Kowalewski | Shutterstock.com



3. Act Now



We don’t seem to 

take the idea of a 

global public good 

too seriously

When faced with a serious 

crisis, it is every country for 

themselves….

So we need to get ahead of it.



A technological 

free lunch? 

Initial investment can create 

a market size effects

Old technologies would 

become unprofitable 

And everyone will switch

Excitement around new 

technological solution that would 

have seemed pie in the sky 

before: carbone capture, sum 

dimming, etc. 



The issue with 

technology

Randomized experiment on a 

weatherization program in the US

1. Demand was low

2. Impact on energy where 

much lower than expected 

even among those who 

took up

3. Energy gains were twice 

the money spent on the 

weatherization

Source: Greenstone et al. 



Backfiring effects

In India, free energy audits 

coupled with credit program 

to buy new more efficient 

equipment led to an 

increase in energy demand

Source: Ryan, et al. 

Treatment effect on consumption in event time



4. Policy Efforts



Pricing carbon

• Economists love carbon taxes

• A very natural idea: CO2 

emissions impose a negative 

externality

• By pricing it at the right level 

(the “social cost of carbon”), 

we would restore incentives 

for people to behave well

• And it is always better to use 

prices than quantities…



Rewarding conservation

RCT in Uganda where people were paid to not cut their trees

Source: Jayachandran et al. 



Think beyond Carbon taxes: 

Changing preferences is possible 

While we over-estimate the 

miracles of technology, we 

underestimate the 

capacity of the human 

being for change. 

Remember what we learnt 

about preferences

• Unclear : perhaps we care 

about future generations 

and people in Bangladesh? 

• Changeable

• Affected by the social 

environment

• Susceptible to habits 

That means that 

government mandates 

and policies can work too.

Remember cigarette bans 

in Italy.  



Smart electricity plans 

in Sacramento

People show a lot of inertia 

when opting in the plan…

Or opting out 

Fowlie et al



Reduced form impact 

of opt in and opt out
Treatment effect of 

the smart plan



Short and long run 

effects of o-power 

experiments  

Source: Hunt Alcott



The power of habits

Photo: Shutterstock.com

Our tastes are to some extent a 

matter of habits

For example Indians like the food 

that was historically grown in their 

part of India

And migrants continue to like the 

food they grew up eating

So it seems hard to change…but it 

is possible! We need an impetus 

(Policy, incitation,  price change) 

and then we will be fine



6. Redistribution



Great discontent 

around carbon taxes



Punjab govt’s move to stop free 

power to farmers ‘midsummer 

madness’: Sukhbir

Shiromani Akali Dal core committee meet in Chandigarh 

on May 30 to consider party’s strategy on congress govt’s 

decision to replace it with direct benefit transfer subsidy



Pollution and 

the difficulty of 

collective action

Pollution kills

And reduces productivity 

TODAY 

Photo: Saurav022 | Shutterstock.com



Figure 1

Pollution in China and the Huai River/Qinling Mountain Range

Notes : The cities shown are the locations of the Disease Surveillance Points. Cities north of the 

solid line were covered by the home heating policy. The figure coloring is generated by interpolating 

PM10 levels at the 12 nearest pollution monitoring stations to create a high resolution grid of 

pollution throughout China (.1 degree latitude cell width). Areas are left in white which are not 

within acceptable range of a station.Source: Almond et al .

Pollution in China and the Huai River/Qinling Mountain Range



Figure 2

Particulate Matter Levels (PM10) South and North of the Huai River Boundary

Notes : Each observation (circle) is generated by averaging PM10 across the Disease 

Surveillance Point locations within a 1 degree latitude range, weighted by the population at each 

location. The size of the circle is in proportion to the total population at DSP locations within the 

1 degree latitude range. The plotted line reports a local linear regression plot estimated 

separately on on each side of the Huai River. 
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PM10 in South PM10 in North Local Linear Regression

The estimated change in 

PM10 (and height of the 

brace) just north of the Huai 

River is 41.6 µg/m3 and is 

statistically significant 

(95% CI: 11.6, 71.6)

Source: Almond et al .

Particulate Matter Levels (PM10) South and North 

of the Huai River Boundary



Figure 3

Life Expectancy South and North of the Huai River Boundary

Notes : Each observation (circle) is generated by averaging life expectancy across the Disease 

Surveillance Point locations within a 1 degree latitude range, weighted by the population at each location. 

The size of the circle is in proportion to the total population at DSP locations within the 1 degree latitude 

range. The plotted line reports a local linear regression plot estimated separately on on each side of the 

Huai River. 
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The estimated change in Life 

Expectancy (and height of 

the brace) just north of the 

Huai River is -3.1 years and 

is statistically significant 

(95% CI: -5.0, -1.3)

Source: Almond et al .

Life Expectancy South and North of the Huai River Boundary



Success in China

Source: Greenstone et al . 



Success in China

Source: Greenstone et al . 



Pollution and 

the difficulty of 

collective action

Not one silver bullets

But many silver pellets

That could reduce the Dellhi

problem drastically

Yet, no progress: difficulty to 

make it an agenda and to 

share the gains

Photo: Saurav022 | Shutterstock.com



A green new deal? Climate change is unequal, 

solutions must be equitable

Carbon tax is OK! But it must be 

progressive. Unless financing is clearly 

linked to redistribution, it will be seen 

as a anti-poor program and have no 

change to succeed. 

Belief and preferences: easy to think that 

climate change does not exist. But also 

that GDP is not the only thing that matters

Inequality in the cost and causes of 

climate change tightly linked to inequality 

in resources and income

Yet all solutions involve some short run 

costs that may hit the poor harder



Regulations must be enforced
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Policy need to 

be coordinated
The Nutella Tax

Can Europe fight Palm Oil production 

with Tariffs?

If EU decides to fight palm oil extraction with higher 

tariffs but does it alone, the gains will be really limited 
Palm oil is becoming a major Co2 emitters… 

and Indonesia is a weak enforcer Photo: Shutterstock.com



Conclusion



Conclusion: The COVID-19 crisis is a big  

opportunity and a big risk 



An opportunity

It reminds us that some times, 

nature is just stronger than us. 

Some times, dire warnings by 

experts do come to pass…

It taught us to redistribute

It shows us that some times, we 

do need government to steer 

collective action 

And it shows us that we can 

change our lifestyle without 

being so unhappy about it! 
Photo: Shutterstock.com



An opportunity 

and a risk

For fairly little money, the rich 

world  could do what it take 

take to  vaccinate  the world

It would do a lot to establish a 

common agenda and credibility 

And encourage them to 

participate 

But it does not seem to be 

rushing doing so 

Photo: Valeriya Anufriyeva| Shutterstock.com


