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To achieve the 2DS, energy-related CO,
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 CO,
emission
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The Global Energy system today

Dominated by fossil fuels in all sectors

Renewables

and waste Industry
68 EJ 127 EJ
Other end-
use 23 EJ
Buildings
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Fossil fuels Refineries
411E and other
transformation
Transport
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Nuclear
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Own use, conversion
and distribution losses 149 EJ
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The future low-carbon energy system

The 2DS in 2050 shows a dramatic shift in energy sources
and demands

Renewables Industry
and waste 190 EJ
289 EJ
Other end-
use41E)
Buildings
130EJ
Refineries
. and other
Fogséllzfgjels transformation
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Transport
105 EJ
Nuclear
86 EJ

Own use, conversion
and distribution losses 233 EJ

M Renewables and waste M Fossil fuels I Nuclear I 0il products M Electricity B commercial heat B Hydrogen ¢ oeconensone
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All technologies have a role to play

Technology contributions to reaching the 2DS
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M Power generation 42% W Industry 18%
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A smart, sustainable energy system
Co- generatlon .. enewable energy resources
w 20

Centralised fuel production,
power and storage

Smart energy
system control

H, vehicle

Surplus heat .

A sustainable energy system is a smarter,
more unified and integrated energy system
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Low-carbon electricity: a clean core

Global electricity generation in the 2DS
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Renewables will generate more than half the world’s
electricity in 2050 in the 2DS
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Technology roadmaps provide
answers...

B Where is technology today?
* GW installed capacity/kWh of savings
* Leading countries/regions

* Cost, efficiency

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

B 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

Low-carbon energy technology roadmaps




...through a common understanding
among all stakeholders

B Goal to achieve N
B Milestones to be met
B Gaps to be filled

B Actions to overcome gaps
and barriers

B What and when things
need to be achieved

Milestones

Gaps and barriers

Action items

Priorities and
timelines

Low-carbon energy technology roadmaps iea




Impact of Fuel Economy measures

Technology Roadmap
Fuel Economy of Road Vehicles

* Fuel economy represent the bigger

Savings from:

B Trucks and buses:
high baseline

[ ] Trucks and buses:
efficient baseline

B Lightduty vehicles (LDVs)
n Cutting on-road gap

Alternative fuels and
modal shift

= 2DS resulting road
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Noe:

two-wheelers’ energy savings do not show up, as the savings are too small to be visible.

transport energy use

|

Energy technology roadmaps
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Asean
Other Asia Pacific

Russia

Other LAM+MeX|

N | North America Canada

2009 2015 2020 2025 2030 2035 2040 2045 20 2050

Energy technology roadmaps iea
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Chemical Roadmap

Catalyst and related improvements could save 13
EJ and 1 Gt of CO2 eqCO,-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 R iyl

Chemical industry via Catalybc Procassas

needed to continue advances in new " SEE Moo
technologies.

Energy technology roadmaps iea
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Energy storage can help to better integrate

our electricity and heat systems
M =

Pumped storage
hydropower

Thermal storage

Supply

Transmission and distribution

Demand

lce storage and hot water
heaters with storage

Underground thermal
energy storage

Cold water storage
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Storage can help to integrate higher levels of
variable renewables

Share of variable renewables in
g
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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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Current cost range =mu=2DS cost target —o=Breakthrough cost target
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Thank you

Cecilia.tam@iea.org



