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The excessive use of fossil fuels has contributed to CO2 emissions and 
increased CO2 concentration in the atmosphere above a safe level. CO2 

emissions cause nearly 60% of global warming. The rising temperatures are 
as a result of increasing CO2 concentration in the atmosphere due to CO2 
emissions. Hence, there is need to limit, control and remove CO2 emissions 
from the atmosphere in order to keep the CO2 concentration at or below a 
safe level, reduce global warming and limit the global mean temperature rise 
to 2°C or less. Many studies have been conducted on the goal of limiting 
global mean temperature rise to 2°C or less compared with baseline pre-
industrial levels; however, meeting this goal is challenge because relatively 
few modelling studies have been produced. Our modelling approach is based 
on perfect foresight, assuming that costs and expansion rates of technologies 
are known and can be taken into account via linear programing optimization. 
This idealized approach provides consistent, economically efficient future 
scenarios of technology deployment and resource emissions over the time 
horizon. Carbon-neutral accounting was adopted for the BAU calculations, 
whereas the zero-emission scenarios considered both positive and negative 
emissions. The methodologies used, along with a detailed examination of the 
model simulation, are described.
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