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* Where is the world heading?

* Where do we need to go?

= How do we get there
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http://www.iea.org/w/bookshop/480-Medium-Term_Renewable_Energy_Market_Report_2014
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2011 2020 2030 2040 2050
Nuclear 7% and fuel switching 2%

R wables 30%
@ d=use-fuel.and.electricityefficiency 38%

and bedroactive.



iea i’;;i“;f llnvestment in our future pays off...

Additional investment
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USD trillion

..and it is cost effective




4 oo Tracking Clean Energy Progress
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eneration and district heating and cooling
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bhe political will to make meghingful progress ata ETP

global scale has yet tefbe demonstrated 2014



Electricity Generation:

Energy
163/ 1974.20 a share reversal

Global electricity generation by technology

2011 2020 2030 2040 2050
W Hydro Variable renewables Non-variable renewables
M Natural gas M Natural gas with CCS m Oil
Nuclear Coal M Coal with CCS

eneration today: * Gegeration 2DS 2050: s+ ¢

* Fossil fuels 68% Renewables 65/
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Cost reductions and performance improvements must
be considered when deciding on future actions
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Non-OECD OECD

Deployment rates will exceed any recent trends, and will
take place in new environments



4 s Also Nneed to innovate on
lea 19742014 Energy D " nd

Direct industrial CO2 emission reductions between 6@@& and 2DS by technology
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Industrial innovative low-carbon processes become
critical to achieve long-term emission reductions
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Non-OECD countries will need capacity to deploy large
amounts of new technologies and processes
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\iea/ 1572011 Highly complex and uncertain

Price/quantity
mechanisms

Direct energy
R&D spending
Education

—

R&D

Non-energy R&D

*Capturing R&D benefi *Capturing benefits of *Uncertain costs *Capturing current/future
*Spillovers demonstration *Uncertain future markets
*High risk/Uncertainty *Spillovers *Risk (technology/policy)

*Long lead times ngh nsk/uncer’[alnty

Other *Longlé
technology ——
push policies

D H H HY '

ifficult to align push and pull policies:
Prevent untimely lock-in
Interfaces among actors
Stimulate physical & knowledge infrastructure
Create conditions for learning and experimenting

*Finance
*Information

*Non-cost barriers
*Behaviour

Carbon pricing

A complex system where inputs and outputs are difficult to measure.
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Market deployment
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erey Innovation:
'at the right time

. Mature technology
4. Accelerate adoption by Energy efficiency,
addressing market barriers industrial co-generation

Building codes, efficiency
standards, information campaigns

Low cost gap

Solar PV, onshore wind,
biomass power in some markets

3. Technology-neutral
but declining support

Green certificates, GHG trading

High cost gap

CSP, offshore wind,
plug-in hybrid vehicles

2. Stable, technology-specific incentives

nd . Feed-in tariffs, tax credits, loan guarantees
Fuel cells, 2" generation

biofuels, EV, CCS

Time

Achievi
Technology development — Niche markets — ——— chieving el Mass market

and demonstration

competitiveness
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at the right time
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1. National energy
strategy and
priority setting

5. Monitoring and evaluation 6. Co-ordinated governance

2. Public
support for
energy RDD&D

4. International
collaboration

3. Public-private
partnerships
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2012 2013

2009

Technology Roadmap
Energy storsge
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~ . |2015
*Hydrogen
*Smart Grids
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http://www.iea.org/publications/freepublications/publication/TechnologyRoadmapEnergyEfficientBuildingEnvelopes.pdf
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= Goal to achieve N
= Milestones to be met
= Gaps to be filled

= Actions to overcome Gaps and barriers
gaps and barriers

Milestones

Action items

= What and when things
need to be achieved Priorities and

timelines

Low-Carbon Technology Roadmaps
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universities, energy companies, industries, businesses, 1€a
consultants Energy)Technalogy
z Over 1,400 projects completed to date | .-




International f X
J Energy Agency aal

1ea 19742014

1ergy Security

mic Growth
nent Worldwide

www.iea.org



41ea ige;iy‘?g“ ETP Publication Programme

TS o N

ETP 2014 ETP 2015 ~ ETP 2016

Part 1. Setting the Scene
Global Outlook, Tracking Clean Energy Progress

Part 2. Driving ange (ThematieFocus)

Energy Technology and
Innovation impacts on
Climate change mitigation

Partner Countr

The age of
electrification

;Urban Energy
/Systems

India China Mexico




