
22 Summary for Policy Makers

GREENHOUSE GAS EMISSIONS

Wind, photovoltaic, concentrated solar-thermal, hydro and geothermal power can achieve life-cycle carbon emissions of less 
than 50 grams of CO2 per kilowatt hour (g/kWh), as shown in Figure 1. For comparison, coal power plants generate 800-
1000 g/kWh and natural gas combined cycle (NGCC) plants 600 g/kWh. With CO2 capture and storage (CCS), emissions 
from coal and gas power drop to 200 grams. This amounts to a reduction by up to 70 per cent in GHG emissions. Com-
bustion at the power plant itself is still the main source of GHG emissions even with CCS, given a capture efficiency of the 
gas stream of 90 per cent, and additional energy is required to run the capture process and to transport and inject the CO2. 

Future GHG emissions are likely to decline as a result of a combination of factors. On the one hand, technologies may 
improve. In particular, further efficiency gains, improved siting and operational reliability result in more kWh generated 
from similar equipment. On the other hand, the penetration of a cleaner electricity mix and other advances such as 
cleaner material production would reduce the emissions associated with producing the power generation equipment. 
The numbers for 2030 and 2050 displayed in Figure 1 reflect conditions of the IEA BLUE Map scenario. 

Figure 1: Life-cycle GHG emissions of different energy technologies, in gCO2e/kWh. 
The numbers for future years reflect a reduction of emissions expected due to technical progress and the reduced emissions in the 
production of equipment following the implementation of a mitigation scenario.
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