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ETP 2012 – Choice of 3 Futures

To achieve the 2DS, energy-related C02
emissions must be halved until 2050.

6DS
where the world is 
now heading with 
potentially 
devastating results

4DS
reflecting pledges 
by countries to cut 
emissions and 
boost energy 
efficiency

2DS
a vision of a 
sustainable energy 
system of reduced 
Greenhouse Gas 
(GHG) and CO2 
emissions
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The Global Energy system today
Dominated by fossil fuels in all sectors
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The future low-carbon energy system
The 2DS in 2050 shows a dramatic shift in energy sources 

and demands
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All technologies have a role to play
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Technology contributions to reaching the 2DS
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Centralised fuel production,
power and storage

A smart, sustainable energy system
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A sustainable energy system is a smarter, 
more unified and integrated energy system

Centralised fuel production,
power and storage

Renewable energy resources

EV

Co-generation

Smart energy
system control

Distributed
energy resources

Surplus heat

H  vehicle2
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Low-carbon electricity: a clean core
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Renewables will generate more than half the world’s 
electricity in 2050 in the 2DS

TW
h

Global electricity generation in the 2DS
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n Where is technology today?
• GW installed capacity/kWh of savings
• Leading countries/regions
• Cost, efficiency

n What is the deployment pathway needed to achieve 2050 goals?
• Use IEA Energy Technology Perspectives 2DS scenario

n What are the priority near-term actions?
• R&D gaps and how to fill them
• Identify barriers and obstacles and how to overcome
• Market requirements and policy needs
• Technology diffusion/transfer and international collaboration needs

Technology roadmaps provide 
answers…
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n Goal to achieve
n Milestones to be met
n Gaps to be filled
n Actions to overcome gaps 

and barriers
n What and when things 

need to be achieved

…through a common understanding 
among all stakeholders
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Energy technology roadmaps

Impact of Fuel Economy measures
• Fuel economy represent the bigger

source of potential energy use reduction
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Energy technology roadmaps

Vision for Hydropower Roadmap

Hydropower generation will double by 2050 to 7 000 TWh
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Energy technology roadmaps

Chemical Roadmap

§ Catalyst and related improvements could save 13 
EJ and 1 Gt of CO2 eqCO2-eq per year by 2050. 
§ Deeper energy & emissions cuts will require 

emerging technologies that exceed the capacity of 
current BPTs. 
§ Hydrogen and sustainable biomass are potential 

“Game changer” technologies
§ Long-term investment and support for R&D is 

needed to continue advances in new 
technologies. 
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Energy storage can help to better integrate 
our electricity and heat systems
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Storage can help to integrate higher levels of 
variable renewables
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2DS vision for storage in the electricity 
systems
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Sharp Declines in Costs Needed
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Thank you

Cecilia.tam@iea.org


