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Fueling the Demand for Energy 

Change in global energy demand, 2017-2040

The increase in demand would be twice as large without continued improvements in energy efficiency, a 
powerful tool to address energy security and sustainability concerns.



Flexibility: the Cornerstone of Tomorrow’s 
Power Systems

Higher shares of variable renewables raise flexibility needs and call for reforms to deliver investment in 
power plants, grids, and energy storage, and unlock demand-side response
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Two Directions for Nuclear Power

The contribution of nuclear power could decline substantially in leading markets, while large growth is 
coming, as China takes first position within a decade



What if the future is electric?

Increased electrification leads to a peak in oil demand, avoids 2 million air pollution-related premature 
deaths, but does not necessarily lead to large CO2 emissions reductions



Can we Unlock a Different Energy Future?

Coal plants make up one-third of CO2 emissions today and half are less than 15 years old; policies are 
needed to support CCUS, efficient operations and technology innovation
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Conclusions

• The links between energy & geopolitics are strengthening & becoming more complex, a 

major factor in the outlook for energy security 

• A mismatch between robust oil demand in the near term & a shortfall in new projects risks 

a sharp tightening of oil markets in the 2020s 

• The rapid growth of electricity brings huge opportunities; but market designs need to 

deliver both electricity and flexibility to keep the lights on 

• There is no single solution to turn emissions around: renewables, efficiency & a host of 

innovative technologies, including storage, CCUS & hydrogen, are all required 

• The future pathway for energy is open: governments will determine where our energy 

destiny lies



Transitioning Towards a Cleaner and More 
Secure Energy System

There is no single solution to our energy challenges: while efficiency and renewables account 
for the bulk of abatement, a host of other technologies including nuclear, CCUS, hydrogen and 

storage are also required



World Energy Efficiency Improvements are 
Slowing

2018 saw a worrying slowdown in energy efficiency progress despite IEA analysis showing huge untapped 
potential remaining in all sectors. Stronger action on efficiency is imperative.



2018 Renewable Capacity Growth Stalled

Some 300 GW of renewable capacity additions are needed each year to be on track for a 
sustainable energy future; achieving this requires increased policy certainty to reduce investment 

risk and a strong focus on system integration.



Tracking Clean Energy Progress 2019

IEA’s latest tracking of clean energy technologies show 7 are on track, 23 need improvement, and 15 are off track



Conclusions

• There is a growing disconnect between climate ambitions and real-world energy trends

• Only 7 of 45 clean energy technologies are on track for what is required to reach a 

sustainable energy future 

• Governments have a key role to play in shaping investment decisions necessary for clean 

energy transitions

• There is no single solution to our energy challenges: renewables, nuclear, efficiency, and 

host of innovative technologies, including storage, CCUS, and hydrogen are all required

• The IEA will continue to focus on “all fuels and all technologies” to provide CEM 

stakeholders with the world’s best energy data, independent and rigorous analysis and 

real-world solutions



Total investment across low-carbon energy – including supply and efficiency 
– has stalled in recent years and need a rapid boost to keep Paris in sight



Speed of Energy Transition



Hydrogen – A common element of our energy 
future?

• Momentum currently behind hydrogen is unprecedented, with more and more 
policies, projects, and plans by governments and companies in all parts of the 
world

• Hydrogen can help overcome many difficult energy challenges

• Integrate more renewables, including by enhancing storage options and tapping their 
full potential

• Decarbonise hard-to-abate sectors – steel, chemicals, trucks, ships, and planes

• Enhance energy security by diversifying the fuel mix and providing flexibility to balance 
grids

• But there are challenges: costs need to fall; infrastructure needs to be 
developed; cleaner hydrogen is needed; and regulatory barriers persist.

Source: IEA



Hydrogen is Already Part of the Energy Mix

Dedicated hydrogen production is concentrated in very few sectors today, and virtually all of it is 
produced using fossil fuels, as a result of favourable economics.

Source: IEA



Hydrogen Production with CO2  Capture is 
Coming Online

Low-carbon hydrogen from fossil fuels is produced at commercial scale today, with more plants 
planned. It is an opportunity to reduce emissions from refining and industry. 

Source: IEA



Renewables Hydrogen Costs are Set to 
Decline

The declining costs of solar PV and wind could make them a low-cost source for hydrogen production 
in regions with favourable resource conditions. 

Source: IEA



The Challenge to 2030: Expand Hydrogen 
Beyond Existing Applications

Dependable demand from current industrial applications can be used to boost clean 
hydrogen production; policies and industry targets suggest increasing use in other sectors, 

but ambition needs to increase.
Source: IEA



Four Key Opportunities for Scaling up 
Hydrogen to 2030

Source: IEA





European Hydrogen Backbone




