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The unequal exchange relationship among countries with different levels of 

development has led to uneven distribution of anthropogenic CO2 emissions. Previous studies 

have found a vertical flow of emissions from high-income countries (HICs) to middle and low-

income countries (MLICs). This study will make complement by identifying a completed loop of 

emissions flow: the decreasing emissions for HICs have been offset by the increasing emissions 

for MLICs. In this way, HICs can displace CO2 emissions associated with their high levels of 

consumption to MLICs. I include both production-based and consumption-based emissions as 

the outcome measures for a comprehensive and nuanced investigation. This is different from 

previous studies that only used the former measure that reflects emissions originating within a 

country but cannot reveal the extent to which the emissions have been outsourced abroad.  

 

I use the time-series cross-sectional Prais-Winsten regression with panel-corrected standard 

errors to analyze panel data for 89 countries, including 31 HICs and 58 MLICs, between 1990 

and 2015. The findings show that trade has led to more production-based emissions for MLICs 

and less consumption-based emissions for HICs. The findings highlight an asymmetrical 

exchange relationship, the disproportionate flow of damages (more CO2 emissions) to MLICs 

and disproportionate flow of benefits (less CO2 emissions) to HICs. HICs have used the 

advantageous positions in the world system to shift environmental harms beyond borders. 

Meanwhile, the emissions caused by primary sector resource extraction and energy-intensive raw 

materials and intermediate goods production at MLICs are increasingly driven by the demand 

and the consumer market of HICs.  

 

One policy implication we can draw from this study is to develop a feasible framework that 

clearly track the emissions and allocate the emissions to the final consumer. HICs need to take 

responsibilities of CO2 emissions that originated at MLICs, probably through paying carbon 

taxes. MLICs need to launch stricter regulations to reduce environmental problems offshored by 

HICs. Overall, the findings of this study contribute to the literature and also have implications 

for sustainable policies. It will fit well with the “Development and Climate Change” theme and 

the “Conflict, Security, and Development” theme of the conference.


