
The effects of climate change on developing countries versus 
developed countries

Introduction

Climate change has an ethical impact. The countries that will suffer most from the change in climate 
are not necessarily those countries that are responsible. This paper explores the effects on climate 
using the AR5 Climate Model Mapper on both developing and developed countries. 

Note that the terms 'developed' and 'developing' are used for their historical meaning in an economic 
context and do not involve any moral judgment.

Method

By using the AR5 Climate Model Mapper1 the impact on developing versus developed countries is 
investigated. Data is collected for the effects at country level: Surface Temperature, Precipitation and 
Soil Moisture. The others were not considered as they were less specific for each country and 
therefore too general. The GCM model applied was CCSM4. The data collected concerned the 
anomalies from 2100 versus 2000.

Developing countries are defined by the Worldbank as having a Gross National Income (GNI) per 
capita per year of less than 12.615,00 USD2.

Historical CO2 emissions3 are collected for 1990 and 2010 per country. Though this dataset is limited 
by only having the 1990 data as the earliest, it will correlate with the historical emitters of CO2 

because  the economic shift only happened later. It is therefore reasonable to assume that the 
countries with big emissions in 1990 are in fact responsible for the majority of CO2  in the atmosphere.

The effects collected from the AR5 Climate Model Mapper are per country compared with the GNI 
and the CO2 emissions. 

Countries were chosen because of their relevance on one or more of the following dimensions: land 
surface, population, CO2 emissions, geographical location. Around half of the selected countries are 
considered developing.

1 http://climatemodels.uchicago.edu/maps/   
2 http://data.worldbank.org/about/country-classifications   with complete dataset at http://wdi.worldbank.org/table/1.1# 
3 http://wdi.worldbank.org/table/3.8   
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http://data.worldbank.org/about/country-classifications


Result

Mapping the effect to the GNI per capita (in USD) with the 1990 CO2 emissions as bubble sizes 
(thousand metric tons) allows us to see both the effect and the contribution of each country. 
Developing countries were marked red, developed countries blue.

Surface Temperature Anomaly

The anomalies in surface temperature impact all countries regardless their economic development. It 
is clear that the big emitters impact every country. Countries with few historical CO2 emissions also 
suffer from an increase in surface temperatures.



Precipitation Anomaly

The anomalies in precipitation are more outspoken. For the developed countries, there is on average 
not a lot of impact. Most developing countries will suffer from less precipitation. 

Note however that there can be big local variations, specifically around the equator.



Soil Moisture Anomaly

The soil moisture anomaly analysis learns us that there's no clear indication that developing countries 
(red) will suffer more than developed countries (blue). Though the original big CO2 emitters might 
encounter a less extreme impact, they are also impacted in both negative or positive ways. 



Conclusion

There is no indication that overall developing countries will suffer more from climate change than the 
developed countries. All countries will suffer more or less depending on their geographical location 
and topography. The big CO2 emitters that are responsible are mainly developed countries, but do also 
include for instance China (before the economic boom). 

Working with the data it becomes clear that the climate impact is not bound to countries. Within 
countries impacts might vary enormously (cfr soil moisture in Australia). A further refinement would 
therefore be to split countries into more or less homogeneous areas for a specific effect.

Some assumptions would require further confirmation: 

• It needs to be confirmed that the historical CO2 emissions are indeed correlated with the 1990 
CO2 emissions. 

• Other GCM models need to be investigated to confirm the CCSM4 findings. Candidates are the 
BCC-CSM1-1 (China), GISS-E2-H (NASA), MIROC5 (Japan), NorESM1-M (Norway).

• The measurement for the climate impact effects were sampled from the AR5 model map. A 
more rigorous approach would be a statistical average per country/area. Access to the 
underlying data from the anomaly calculation would be required.
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