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Emergy Innovation.is crucial in

making{‘he Z'DS possible

Contribution of technology area to global cumulative CO2 reductions
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needs support and guidance to deliver on its promises = . .
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Energy innovation has already yielded solutions, but (/



Cléan energy is not rampingiup fast ETP
enough““despite some progress 2015

Renewable power

Nuclear power

Natural gas-fired power

Coal-fired power
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Industry

Fuel economy

Electric and Hybrid electric vehicles
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Energy Storage

Smart grids

Evidence shows that despite continued progress in many areas, for the iea’ Erey Agency
first time none of the technologies are in line with 2DS goals naie T




Technology innovation has delivered ETP

in the past...’ 2015

Cost of electricity generated and utility-scale PV capacity installations in Germany
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International

Thanks to 40 years of innovation efforts, solar PV generation is
an increasingly cost competitive option GB’
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Inflovation has also helped improve ETP

energy éfficiént technologies 2015

Average new Light-duty vehicle fuel economy evolution by country, 2005 to 2013
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Fuel economy is improving as policy increasingly drives
the deployment of more efficient vehicle technologie(i_e;; =h
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Energy RD&D funding now targets ETP

the right issues, but is not enohgh 2015

IEA government energy RD&D expenditure
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Source: ETP 2015

Energy RD&D spending should reflect the importance of energy

technology in meeting climate objectives (iea, Ery gy
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Supporting Energyilnnovation:

The righl/ p‘olic‘{/ at the right time

Competitive without support
Gas based DRI,
low “e" glazed windows, HEVs

4. Accelerate adoption by
addressing market barriers

CO, pricing, building codes,

information campaigns,
performance standards

Market deployment

Low-cost gap
Solar PV, onshore
wind, zero energy buildings

High-cost gap
CSP, offshore wind,
EVs, Naphtha
catalytic cracking

2. Initial technology-specific market creation
Feed-in tariffs, tax credits, loan guarantees

FCEVs, advanced biofuels,
integrated CCS power plants,
BF-TGR, cold-climate heat-pumps

Time

. ] Achieving
RED =l DeMONSstration me— Niche Markets se——] competitiveness ——p Deployment

The right support depends on the maturity of the

technology and the degree of market uptake Gg;
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Tb‘ “cost gap” needs to be closed, not ETP

just reduced "‘* “ ‘ 2015

Technical demonstration Sector-specific deployment , Wide-scale deployment
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During scale up, competitiveness rises due to cost
reductions and increased costs of not using CCS Ge/a’ s

© Together

© OECD/IEA 2015



Early stage supportiis key to improve ETP

future technology competitiveness PAVERS

Projected Levelised Cost of Electricity of coal Assumptions on Capture Cost and
power generation in Asia Performance in the 2DS
80%
CCGT w/CCS
CCGT
150 USCPC w/CCs 70% +\
160 \
\ 60%
N h -\ N
—~ 120 9
: 5 50% \ +
2 100 g- Capital Cost Increase
i © 40% Z
> g0 5 USCPC w/CC\
g &
S w0 < 30%
9
- %0 USCPC w/CCS
20% *—<—
20 T -a
B X
K- - —— - e\ — - - —
0 ' 10% s S 22
’L@? ’LQ')JQ q/o‘og ’L@? ’19"30 q’Q‘oQ CCGT w/CCS Efficiency Reduction
WCapital ~ MFixedO&M  MFuel  WTrans.&Store.  WCarbon % Capture Cost 0% ' ' '
) 2020 2030 2040 2050
. . . International
Aggressive cost reductions are needed in the near term to (iea,

make these projections a reality
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Innovation is essential for sustainable ETP

growth in'the industrial sector 2015

Annual energy-related direct CO2 emissions in the industrial sector in the 2DS
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Source: ETP 2015
The deployment of innovative technologies is crucial to (ieg) 5
making a 2DS scenario possible
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Role of public private partnershipsin ETP
catalysing innovation in industry 2015

PRIVATE SECTOR GOVERNMENT

Partnerships can accelerate innovation while increasing the (, —
chances that a technology will be adopted

eeeeeeeeeeeeeeeeeeeeeeeeeeeee



THere is'no “one-size fits all’4solution ETP

LA ) , R
that can meet all local requirements 2015

Regional technology shares in primary energy supply
2012 2050

World
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National circumstances and resources will drive e,
1ea

different technology portfolios and pathways ...



Building innovation. capacity iskeyto ETP
successful technology deployment 2015

Information and awareness
Knowledge diffusion (guidance, best practices)

Technology incubators
Public-private partnerships
International collaboration

Education and training

Source: ETP 2015
Cooperation between industrial and emerging economies (@, i
could be a win-win solution

© OECD/IEA 2015




China is taking action to reap the ETP

benefits of a strong innovation system 2015

China’s total R&D spending and OECD projections

Gross domestic R&D expenditure As percentage of GDP
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China is poised to become the global leader in R&D spending (/
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Solutions exist to China’s daunting ETP

energy challenge " 2015

Long-term scenarios of China’s 2030 emissions peak
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China can make the 2Ds possible with strong
policies encouraging energy technology innovationGEa,

Energy Agency
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ETH

Patent and high-tech'exportsin China 555

Global solar PV and LEDs exports China's patents and exports
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China’s global export share by value of solar and LEDs has
grown significantly to roughly 40%, with its share of patents (/ —
doubling between 2005 and 2010. =
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Better understanding innovation can ETP

o O . - o g
increase confidence in its outcomes 2015

Linear model of innovation process Understanding
innovation
Research Development Demonstration Diffusion S o this

Systematic representation of innovation with chain-linked model of innovation process

Contextual factors
e.g. macroeconomic environment
e.g. geography and climate

Innovation system

---------------------------------------------------------

Development

Demonstration ‘ fothis

-------------

In order to accelerate technological progress in low-
carbon technologies, innovation policies should be (/ N—
systemic .

re
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) Demational ETP 2016: Building Sustainable

1€a

Cecore « Sustainable < Together Urban Energx sttems -

Global Urban Population
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Source: UN DESA, 2012

Global urban populations are growing rapidly,
and with them demand for energy in cities
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ptermatonl ETP 2016: Building Sustainable
Urban Energy Systems

/ '\.,,‘.\f~ www.iea.org

iea
= Part 1: Setting the Scene
* Global Outlook
* Tracking Clean Energy Progress
= Part 2: Building Sustainable Urban Energy Systems
* The Urban Energy Challenge
* Low-Carbon Buildings in the Urban Environment
e Sustainable Urban Mobility
e Urban Energy Supply and System Integration

* Innovative policy and finance frameworks to
accelerate urban energy transitions

* Building a sustainable urban energy transition in
Mexico



ETP 2016: integrating local and
national energy policies

NATIONAL
________ > BEHAVIORALTRENDS _ -
URBA(I:\IHI;EI\II-Ié\élSIORAL NATIONAL
SUSTAINABLE ENERGY
TRANSITIONS
_________ NATIONAL
INFRASTRUCTURE
NATIONAL | LOCAL
ENERGY ENERGY URBAN URBAN
. POLICIES DEVELOPMENT SUSTAINABLE
ENERGY
NATIONAL TRANSITIONS
TECHNOLOGY
_______ X\_ _ | DEPLOYMENT
N DIFFUSION OF

SUSTAINABLE ENERGY
TECHNOLOGIES IN CITIES
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iea/ "™ ETP 2016: Sustainable buildings
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www.iea.org
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Roof/attic

Air leakage/ventilation

Walls
Windows and doors

Floor/basement

Sustainable urban buildings incorporate building envelope solutions
adapted to denser built environment; district heating

© OECD/IEA 2015



intermationa ETP 2016: Sustainable buildings and

° Energy Agency
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Source: Helsinki Energy (2012)

low-carbon heat supply

www.iea.org

|

DISTRICT COO‘.;NG

more s DICE A0

| Data center
e Waste heat

Purified (warm) waste water

Meeting thermal comfort demand in dense urban areas in a sustainable way
requires informed planning decisions from policy-makers

© OECD/IEA 2015
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" Logistics

Baseline

M Plane
High-speed rail

M Train/bus
Personal cars

B 2-wheelers

M Urban public
transport

M Bicycle
B Walk

10 100 1000 1000
Trip distance (km) Trip distance (km)

A significant portion of travel can be avoided or substituted
by more efficient modes and lower carbon options

© OECD/IEA 2015


http://www.dinalog.nl/en/projects/r_d_projects/4c4d__city_distribution/
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ETP2016: Urban mobility technologies

www.iea.org

Motorcycles Passenger cars Buses Trucks Rail
Lead Li-ion PHEV Small Large Urban Rural LCV MFT HFT Passenger Freight

acid BEV  BEV Urban Intercity EV CITY CASEBOOK
charging + +

inducton + + + + + +

Dynamic

induction

Catenary n.a n.a n.a na n.a. - - +
.......................................................................................................................................................................................................................................................................... s ;
Economic potential positive negative

Technological maturity developed ® moderate nascent

Motes: it is not only the vehicle itself that determines the potential/maturity, but also the application in which it is used. Bicycles, for example, have
different results if considered individually or within the context of bike sharing. Abbreviations: Li-ion - lithium ion battery. PHEV - Plug-in hybrid
electric vehicle. LCV = Light commercial vehicle. MFT = Medium freight truck. HFT = Heavy freight truck. n.a. = not available.

Stakeholders plan to increase the global market share of
electric vehicles in cities to reach at least 30% by 2030.

© OECD/IEA 2015
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4
Urban energy supply options

www.iea.org
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Urban energy supply options can be optimally integrated with
sources located in the proximity of urban areas

Biofuels

© OECD/IEA 2015
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ETP 2016: System integration

www.iea.org

Sedl-sufficient of electricity, usage of
waste heal within the low temperature

High temparature
Heat grid

[ Low haat demand
PV= heat pumps-= systems ! = District beating flaw pipe
for surplus energy buldings

= District heating redurm pipe
Source: Fraunhofer IBP/IEA-EBC Annex 64 (2015)

Urban areas offer a significant potential for integrating
different energy grids

© OECD/IEA 2015



ww o Building a sustainable urban energy
transition in Mexico ...
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Source: CIA World Factbook

Mexican cities can play a very important role to make
national energy policy objectives feasible
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FISCAL
INSTRUMENTS

REGULATORY
LEVERS

Policy and finance mechanisms for
urban energy transitions .......

Green
Property Taxes

Green urban
utility tariffs

Building
construction
permit fees

Building
regulations
and codes

Standard and
mandates

SUSTAINABLE/
INTEGRATED
PLANNING

DIRECT
INVESTMENTS/

GREEN
PROCUREMENT

Land Value
Capture

Property Clean FINANCIAL

Energy INSTRUMENTS
Assessment

(PACE)

Sustainable
Energy Utility
(SEU)

Information
and promotion

LOCAL CAPACITY

Training
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current status

= Internal kick-off workshop held in April
= Chapter outlines submitted by lead authors
= Data collection and analysis being finalized

= Analytical partnership with the World Resources
Institute

= Planned launch in May 2016
= Dissemination Roadshow

« CEM?

« Habitat 37



Internation
° Energy Age

1€a

Secure ¢ Sustainable ¢ Toge

-

)57
“ § ransition 1o 4
Sustainable Buildings
S v P oo

y

Energy Technolg;
Perspectives 2014

Harnessing Electricity’s Potential

Energy Technology
Perspectives 2015

Modilising Inmovation to Accelerate Ohmate Action

Thank you

www.iea.org
T
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Investment inourfuture pays off.. 5.ic
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Additional investment
Additional :
investment M Power
; M Industry
Fuel savings Transport
M Residential
_ M Services
¢, Undiscounted
C H
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...and it is cost effective to make the transition
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