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A country’s development pathway can be characterized by considering its economic 

development, income inequality, and environmental impacts. Using a proxy for each factor, one 

area of interest is to understand how a country’s GDP growth and GINI index affect its per capita 

CO2 emissions. A number of studies have examined the two Kuznets related hypotheses here: 

the inverted U-curve hypothesis on the relation between economic growth and income inequality 

and a similar Environmental Kuznets Curve (EKC) hypothesis on the relationship between 

economic growth and the environment. These studies have come up with significantly different 

results depending on which sample of countries or time periods is selected and the parametric 

specification of the underlying econometric model. Advances in data analytics offer alternative 

tools to address some of these ambiguities and unravel the underlying complexities. Using data 

on the three variables from 70 countries in the pre-recession (1990-2008) and post-recession 

(2008-2014) period, we apply a non-parametric classification tree technique to identify clusters 

of countries that share similar evolution pathways. Our study identifies ten such clusters and 

finds the level of GDP growth in the post-recession period to be the most important predictor of 

per capita CO2 emissions. For countries that grew at a slower pace post-recession, the emissions 

level was either decreasing or stabilizing, regardless of how the other factors manifested. Over 

25 countries belong to this pathway including developed countries such as USA, UK, and Japan 

as well as developing countries such as Venezuela, Jordan, and South Africa. The second most 

important variable is the growth of carbon emissions in the pre-recession period. For countries 

that were on the path of stabilizing their CO2 emission level before 2008 and becoming a more 

equal society, emissions level continued to decrease despite high economic growth. This 

particular pathway is exemplified by countries such as Sweden and Switzerland. The results 

reveal sets of multiple conditions that distinguish and characterize how varied development 

pathways impact the environment. By illustrating the insights provided by data-mining tools, the 

study can enhance our capability to perform informed analysis of the complexity of factors 

contributing to sustainable development pathways.


