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Assesment of Energy Options  
for CO2 Emission Reduction

Since the 1992 Earth Summit in Rio de Janeiro, global anthropogenic CO2 
emissions grew by 52% which caused an increase in of 10.8% in the CO2 
concentration in the atmosphere, and it tipped the 400 ppm mark in May 
2013 . The Fifth Assessment Report on climate impacts from the Intergov-
ernmental Panel on Climate Change (IPCC) confirmed earlier warnings 
that climate change is already stressing human communities, agriculture, 
and natural ecosystems, and the effects are likely to increase in the future. 
While European Union has long been committed to lowering carbon 

emissions, this places additional pressure on current EU goals for energy sector that include significant 
reduction of CO2 emissions. Current EU commitment has been formalized in so-called “20-20-20” plan, 
reducing carbon emissions, increasing energy efficiency and increasing energy production from renewa-
bles by 20% by 2020. Some EU member states are even more ambitious, like United Kingdom, planning 
to reduce carbon emissions by 80% by 2050. Bulk of carbon reduction will have to be achieved in energy 
sector.
In the power industry, most popular solution is use of solar and wind power. Since their production var-
ies significantly during the day, for the purpose of base-load production they can be paired with gas-fired 
power plant. Other possible CO2-free solution is nuclear power plant. In this invited lecture, predicted 
cost of energy production for newly built nuclear power plant and newly built combination of wind or 
solar and gas-fired power plant are compared. Comparison was done using Levelized Unit of Energy Cost 
(LUEC). Calculations were performed using the Monte Carlo method. For input parameters that have 
biggest uncertainty (gas cost, CO2 emission fee) those uncertainties were addressed not only through 
probability distribution around predicted value, but also through different scenarios.
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