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Abstract 

The global energy transformation is more than a simple transformation of the energy sector – 

it is a multi-faceted transformation of our societies and economies. As such, the direction and 

future shape of a Paris Agreement compatible energy system will be determined by several 

inter-related factors, ranging from technologies to socio-economics, to institutional drivers 

and different forms of finance. The global energy system transformation can be realised much 

more cost-efficiently than previously thought due in part to the rapidly falling costs of 

renewable energy technologies. The analysis - part of International Renewable Energy 

Agency’s (IRENA) latest global energy transformation roadmap which details an energy 

transition pathway for the global energy-system to meet the Paris Agreement aim of “well-

below 2C. This paper explores the significant new investment in clean energy, in particular 

renewable energy technologies and energy efficiency measures along with enabling 

infrastructure will need to take place in order to meet the climate goals and achieve a full 

transformation of the global energy system, The transition towards a decarbonised global 

energy system will require scaling up investments in the energy sector by a further 16% (an 

additional USD 15 trillion by 2050) with a shift in the composition of investments away from 

the fossil fuel sector towards energy efficiency, renewables and enabling infrastructure. 

Overall, total investment in the energy system would need to reach USD 110 trillion by 2050, 

or around 2% of average annual gross domestic product (GDP) over the period.   While the 

savings from reduced externalities and avoided subsidies outweigh the additional energy 

system costs by a factor of three to seven, resulting in cumulative savings of USD 65 trillion 

to USD 160 trillion over the period to 2050.  
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