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It’s widely accepted that climate change will have bigger negative impacts on poorer countries 
than wealthy ones. However, a new economic modeling study finds that the economic impacts 
on these poorer countries could be much larger than previous estimates. 

As a result, they suggest that we should be aiming to limit global warming to near, or perhaps 
even less than the international target of 2°C. This conclusion is in sharp contrast to current 
economic models, which generally conclude that the economically optimal pathway results in a 
global surface warming around 3–3.5°C. 

Current economic models mainly treat economic growth as an external factor. In these models, 
global warming and its impacts via climate change don’t significantly affect the rate at which the 
economy grows. However, several economic studies have concluded that this is an inaccurate 
assumption, with a 2012 paper by Melissa Dell and colleagues taking the first stab at quantifying 
the effects of climate damages on economic growth. 

The new study by Frances Moore and Delavane Diaz of Stanford University calibrates the 
climate ‘damage functions’ in one of these economic models (DICE, developed by William 
Nordhaus at Yale) using the results from the Dell paper. They grouped the world into rich and 
poor countries, finding that while the economies of rich countries continue to grow well in a 
warmer world, the economic growth of poor countries is significantly impaired. 

As a result, Moore and Diaz conclude that the economically optimal pathway could be very 
similar to the most aggressive scenario considered by the IPCC (called RCP2.6). In this 
scenario, human carbon emissions peak almost immediately and then decline until they reach 
zero around the year 2070. 

http://chimalaya.org/climate-change/
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Moore and Diaz find that if climate change does affect GDP growth in this way, then the best 
path for society would limit temperatures to between 1.6 and 2.8°C warming in 2100, with a best 
estimate of around 1.7°C warming. 

The study estimates the impact on economic growth in poor countries if we continue on a 
business-as-usual carbon pollution and rapid climate change path: 

The average annual growth rate in poor regions is cut from 3.2% to 2.6%, which means that by 
2100 per-capita GDP is 40% below reference. 

One challenge is that there are two factors that may contribute to the bigger impact of climate 
change on economic growth in poorer countries, and we don’t know which effect is bigger. 

As poor countries are, on average, hotter than rich countries, they are exposed more frequently 
to damaging temperatures and therefore show higher sensitivity to temperature. Under this 
mechanism, the sensitivity of rich countries would increase as they warm. Alternatively, higher 
temperatures may be more damaging in poor countries because their economies are reliant on 
climate-exposed sectors such as agriculture and natural resource extraction, or because risk 
management options such as insurance or air conditioning are not as widely available. In this 
case we would expect the sensitivity of poor regions to warming to decrease as per-capita GDP 
increases. 

In other words, poorer countries may have the resources to adapt to climate change as they 
become wealthier in the future. On the other hand, if their economic growth is sensitive to global 
warming mainly because they’re located in hotter parts of the planet, then their economies will 
struggle in a hotter future world. 

The ‘social cost of carbon’ is an estimate of the costs of carbon pollution to society via climate 
damages. It’s an important number in terms of setting federal policy. In May 2013, the US 
government revised its estimate of the social cost of carbon from $22 per ton of carbon dioxide 
emitted to $37 per ton, to great consternation from the Republican Party. The new figure was 
based in large part on the average of the estimates from current economic models. 

However, Moore and Diaz conclude that when accounting for climate impacts on economic 
growth, the social carbon cost rises to between about $70 and $400, with a best estimate of 
over $200 per ton. This suggests that even the new, higher US government estimate is too low. 
Frances Moore told me, 

Our estimate of $200 per ton includes the assumption that there will be fairly rapid and effective 
adaptation to climate change impacts. If there is no adaptation, then the social cost of carbon is 
substantially larger. So its not an either / or choice between adaptation and mitigation policy. 

The results of this study also suggest that estimates of the social cost of carbon to date have 
underestimated the already large uncertainty in its value. This suggests that climate policies 
should focus on risk management, as Delavane Diaz explains, 

Rather than attempt to identify a single exact value for the social cost of carbon, mitigation 
policy should be designed with the goal being to manage uncertain climate risks. 

http://chimalaya.org/climate-change/agriculture/
http://chimalaya.org/2014/11/14/climate-risks/


There’s another important take-away from this study. There have been a lot of arguments, 
based on current economic models, that the costs from climate damages won’t be so large, and 
that we should instead focus on other problems. By failing to account for the impacts of climate 
damages on economic growth, to date these models appear to have significantly 
underestimated their costs. 

When accounting for the full impacts of climate damages, there’s a strong economic case for 
immediate aggressive efforts to cut carbon pollution. 
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