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Climate change and the synergies with
other social and environmental problems



Cities and climate change
• Cities account for about 1% of the world’s 

surface

• More than 50% of global population; 70% by 
2050

• Produce about 80% of global GDP

• Demand about 60-80% of global energy; 70% 
of carbon emissions

• High demand for goods and services, high 
pressure on natural resources and ecosystems, 
strong social inequality

• Convergence of diverse socioenvironmental 
risks, which tend to scale with city size

https://land8.com/how-landscape-architecture-mitigates-the-urban-heat-island-effect/



Urban heat island effect

4 8/12/21 Add a footer

SUHI Maximum temperature risk index
Mexico City’s Risk Atlas

Microclimate classification
(14 variables)



Synergies between local and global 
warming

• 1,692 most populated cities of the world
• A large fraction of gobal population has been experiencing a much

larger warming
• Damages are at least 2.6 times larger compared with GCC alone
• Local actions to mitigate UHI are needed to manage climate change

impacts
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Urban adaptation and risk reduction actions
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• Policy A, 50% change of total roof area to cool roofs (liquid applied coating) and 100% change 
of the paved area to cool pavement (hot mix asphalt with light aggregate); 

• Policy B, 20% change to cool roofs and 50% to cool pavement; 

• Policy C, 10% change to green roofs, 25% change to cool roofs and 50% change to cool 
pavement; 

• Policy D, 10% change to green roofs, 10% to cool roofs and 20% to cool pavement.

Estrada F., Botzen W.J.W., Tol R.S.J., 2017. A global economic assessment of city policies to reduce 
climate change impacts. Nature Climate Change 7, 403–406. doi:10.1038/nclimate3301.



CLIMRISK: a model for estimating 
the economic costs and risks of 
climate change
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Estrada F., Botzen W.J.W., 2021. Economic impacts and 
risks of climate change under failure and success of the Paris 
Agreement. Ann. N.Y. Acad. Sci.
https://doi.org/10.1111/nyas.14652



Cities and regional/global damages
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Median total discounted economic costs of climate change over 
this century expressed as a percentage of a region’s current GDP 
and in billions US$2005 under the RCP8.5 and SSP5 scenarios

Region Without urban warming With urban warming 
USA 45% (23%, 71%) 

$5947 [$2990, $9382] 
90% (52%, 133%)  
$11844 [$6819, $17476] 

EU 47% (24%, 74%) 
$6968 [$3501, $10998] 

102% (60%, 148%) 
$15164 [$8921, $22131] 

AFRICA 581% (330%, 862%) 
$15988 [$9073, $23736] 

830 (482, 1219) 
$22857 [$13272, $33560] 
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When would we start “feeling” the climate
change impacts on the economy?

• ToEI: Identifies the initial moment when the climate change impact signal 
exceeds a previously defined threshold of past economic output shocks in a 
given geographic area.
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