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Abstract: 
COP 21 led to a historic global agreement to limit the earth's rising temperature to less than 2  C. This will require countries to act upon 
climate change and achieve a significant reduction in their greenhouse gas emissions which will play a pivotal role in shaping future 
energy systems. The work presented shows an optimisation study to understand how an oil producing country can meet its CO2 
reduction targets to achieve the deep reduction in power generation and transport sectors, while looking into Saudi Arabia as a case 
study. For the power generation sector, it was found that the implementation of energy efficiency measures is necessary to enable 
meeting the 80% target, and it would also lower costs of transition to low carbon energy system while maintaining cleaner use of 
hydrocarbons with CCS. For the transport sector, it was found that it is possible, albeit costly, to achieve 50% reduction in CO2 
emissions in 2050 compared with emissions in 2015 when using synthetic fuels. Feasible implementation of synthetic fuels was also 
found to be dependent on the targeted cuts in CO2 emissions, management of fuel demand, penetration of public transport, and 
economic growth. The breakeven price of crude oil needed to make CCS economically viable was determined under varying scenarios. 
Feasible implementation of synthetic fuels was also found to be dependent on the targeted cuts in CO2 emissions, management of fuel 
demand, penetration of public transport, and economic growth. 
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