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IEA: the global energy authority

Founded in 1974 to co-ordinate a response to oil supply disruptions
2015: IEA Modernisation grounded on three main pillars

* global energy security

e energy cooperation and global dialogue

e promoting an environmentally sustainable energy future

-

Build on a decade of analysis on ENERGY 2\ world
what we need to do to keep TECHNOLOGY O\ ) ey

temperature increase below 2°C FEREPLECTIVEY. ¢ ~0Io

Now developing analysis on faster
and deeper energy-sector
decarbonisation
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Energy innovation has already yielded solutions,
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Contribution of technology area to global cumulative CO, reductions
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Energy innovation has already yielded solutions, but needs
support and guidance to deliver on its promises
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Energy- and process-related CO, emissions by sector in the 2DS

45
W Agriculture 2%
40
35 " Buildings 8%
30
M Industry 33%
o 25
bt
© 20 M Transport 24%
15
Other transformation 4%
10
5 M Power 29%
0
2013 2020 2030 2040 2050

Industry and transport account for 75% of the
remaining emissions in the 2DS in 2050.
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= Re-endorsed at G7 Energy Ministerial Meeting in May 2016 (Kitakyushu)

“Building on the substantive outcome of the first phase of the IEA’s Energy Technology
Roadmaps programme, which was initiated by the G8 Hokkaido Toyako Leaders Summit in
2008 and resulted in 21 roadmaps, we welcome the launch of the second phase of IEA
Technology Roadmaps focusmg on viable and high lmpact technologies, and ask the IEA to

report to us on its progress”. G7 Klta kV“Shu

Energy Ministerial Meeting

e -

= 22 Technology Roadmaps and How2Guides, 33 publications

2009 2010 2011 2012 2013 2014 2015 2016
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More Catalyse
regional action
relevance (implement)

Seek
partnerships
/ collabo-
rations

Relevant
metrics and
tracking
Near-term
policy
priorities Solve key
energy
problems,
not single
solutions

and trade-
offs
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A new cycle of roadmaps for a

stronger bridge to implementation

= Criteria to selecting priority technologies and roadmapping
opportunities:

Support
Relevance
Innovation gap
Funding
Resources

= Tentative titles 2017-2018:

UPDATES

Smart Energy Systems (Q3 2017)
Bioenergy (Q3 2017)
Heating and Cooling in Buildings

Cement

NEW TITLES

° |ron & Steel
e Efficient Freight



Smart Energy Systems

& =_E = www.iea.org
b

74

2011 2015

()
I,

Smart Grids have the
potential to provide
a contribution to all

energy needs and
play a very
important role in
low-carbon energy
scenarios in each
sector

A

11 Oct 2016: IEA-
ISGAN joint
workshop on
“flexibility in future
energy systems”
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SMART TRANSMISSION SMART DISTRIBUTION SMART CONSUMPTION

Ageing transmission Integration of distributed Smart meter
infrastructure in OECD power, renewables, local deployment, big data
countries storage

Electrification of
Need for large-scale Micro-grids for energy transport and heat,
transmission infrastructure in security demand response,
fast-growing economies power-to-X

CURRENT OPPORTUNITEIS
AND
CHALLENGES

Vision for High voltage AC/DC Vision for changing role of Vision for integration of
interconnections in different distribution network end consumption in
contexts owners and operators energy systems

FUTURE
TECHNOLOGY
VISION

ISGAN; HTS ISGAN; PVPS ISGAN; DSM; HEV

ENERGY
TECHNOLOGY
NETWORK

Bidirectional flow of power

< Bidirectional flow of data >

© OECD/IEA 2017
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2011 2012

Global biofuels production and medium-term forecast compared
with IEA 2DS scenario requirements

WHAT HAS CHANGED?

Structural challenges in the US / policy uncertainty in the EU / good growth in Asia

Increased attention to the overall carbon savings and sustainability issues relating
to bioenergy, including ILUC and food competition

Slow technology progress

Increasing competition from both fossil fuels (at current low prices), other clean
technologies (including renewable electricity)

More focus on the broader role of bio-based materials as feedstocks for non-
energy products

| L Liaiivi vivaivatl AdTanvid viidiivi AU TANLLEY  diLakl

A significant advanced biofuels contribution, alongside improved fuel economy
and EV roll-out, is central to decarbonisation of the transport sector.

© OECD/IEA 2017



http://www.iea.org/publications/freepublications/publication/Biofuels_Roadmap_WEB.pdf
http://www.iea.org/publications/freepublications/publication/Biofuels_Roadmap_WEB.pdf
http://www.iea.org/publications/freepublications/publication/2012_Bioenergy_Roadmap_2nd_Edition_WEB.pdf
http://www.iea.org/publications/freepublications/publication/2012_Bioenergy_Roadmap_2nd_Edition_WEB.pdf

jea) "™ How2Guide for Bioenergy
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IEA Technology Roadmaps
B Where do we need to go?
B Where are we today?

B Global vision and guidance on
deployment pathways

IEA How2Guides

B Provide practical information
for policy makers and HOW/GUIDE
planners to establish a =
national or regional | G
technology-specific roadmap ey =2 oo oepnen

(A Food and Agriculture
#'Y) Organization of the
United Nations

- © OECD/IEA 2017
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Why are we doing this?

B To scale-up IEA capabilities to provide support to countries for
national / regional bioenergy roadmap development

B To enhance the impact of the IEA’s technology roadmap programme

Is this only for IEA Members?

B Not at all — key Partner countries and other emerging economies are
key How2Guides contributors and audience

B Countries that already have bioenergy roadmaps can use it as a tool
for internal revision and to accelerate technology deployment

Collaboration with FAO and IRENA

B Southern Africa (6 countries): workshop on biogas and waste to
energy

B South East Asia (7 ASEAN countries incl. Thailand and Indonesia +
China): workshop on biomass sustainability

B South America: workshop in Brazil on biofuels

© OECD/IEA 2017
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B Provides tools and steps for decision makers to
implement a strategic technology roll-out

Phase 1: Phase 2: Phase 3: Phase 4: roadmap
planning and preparation visioning roadmap development implementation,
monitoring and revision

Establish Steering Conduct expert
Committee Conduct senior- Conduct expert EATEE: workshop(s) to re-
Expert Determine scope level vision y;orligfl'\og(s)_to roadmap assess priorities
judgment and boundarie? N workshop to _'.' edn 'y _at_rrlers ded document and timelines as
and identify long- ?gchﬁgﬁargligf neede progress is made and
COnsensus Select term goals and policies and ’ . new trends emerge
stakeholders objectives timelines e
and experts ime review and Update roadmap
A A consultation + *
: i I with key Track changes in
Develop energy I : : Assess potential ] stakeholders energy, environmental
agriculture, s Analyse future I contributions of : and economic factors
Data and environmental ﬂl scenarios for I'.E technologies to - as roadmap is
analysis and economic data |} energy and i 4 future energy, g = Refine and implemented
to conduct ! environment - ; environmental ] Rl ) .
baseline research ] 1 5 and economic goals | Monitor progress in
. ] ; [ roadmap implementing roadmap

INTERNATIONAL
LOW-CARBON ENERGY

lea TECHNOLOGY PLATFORM

© OECD/IEA 2017
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Assessing biomass potential and resources

Residues and waste Forestry

Crops and fast-growing grasses

© OECD/IEA 2017
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Sustainability

Economic Social Environmental

B A range of environmental, social and economic factors may influence the
final performance of the bioenergy supply chain.

B This will result in the identification of the preferable biomass types,
feedstock sourcing patterns and bioenergy technology options that can
deliver the desired forms of energy in the country or region

© OECD/IEA 2017
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Global vision of biomass for electricity generation
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B Determine long-term goals and objectives through stakeholder involvement

B Clarify drivers and consider project types that can meet national and regional
needs

B Define desired outcomes and course of actions for reaching them

B Establish a mission statement taking into account objectives, national
considerations and long-term strategies

© OECD/IEA 2017
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Identify barriers to and Prepare the draft
action options for roadmap document
bioenergy deployment (including timeline,

Conduct a review of the
draft roadmap, refine
and launch the

(resources, technology milestones and e

policies, timelines) responsible actors)

B Assess the technology deployment in terms of holistic energy,
environmental and economic strategies

B |dentify potential barriers and correlated response actions
B Determine priority technologies that can meet objectives

B Develop a roadmap with stakeholder consultation, setting
timeline and milestones

© OECD/IEA 2017
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Certification schemes
Capital grants/subsidies
Tradable green certificates
Carbon pricing

Auction schemes

Soft loans

Barrier
Lack of or inadequate market for
bioenergy heat

High upfront investment costs
High real (or perceived) investment
risk

Lack of private investors
Cost-competitiveness of bioenergy
and biofuels projects

Competition with other
socio-economic activities

Environmental concerns
Inadequate supply of feedstock/high
cost of feedstock

© OECD/IEA 2017
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monitoring and revision

© Total energy consumption
© Total GHG emissions

Level 1: “ Primary energy supply mix

Aggregated
© Total bioenergy installed capacity

W Biomass heat generation (capacity
and share of total heat supply)

H Biomass power generation (capacity

Level 2: and share of total power supply)

Disaggregated m Biofuels production (volume and
share) of transport fuels

H Bioenergy penetration by end-use
sector (buildings, industry, transport)

® Bioenergy generated by
technology (e.g. biomass-fired
power plants, co-firing, co-
generation, biomass stoves for

Level 3: heating and cooking)

Technology, feedstock and process

B Bioenergy and biofuels generated
by feedstock(oil crops, sugar crops,
residues, etc)

© OECD/IEA 2017
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Ge/a Supporting Energy Innovation
Throughout the Entire Cycle

IEA Technology Roadmaps and
Technology Collaboration Programmes

aaaressing marxket p=:

Building codr
standards, inforn

Market deployment

Time

Technology development ) Achieving
— Niche markets — —— competitiveness —fp  Mass market

and demonstration
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http://www.iea.org/publications/freepublications/publication/Biofuels_Roadmap_WEB.pdf
http://www.iea.org/publications/freepublications/publication/Biofuels_Roadmap_WEB.pdf
http://www.iea.org/publications/freepublications/publication/2012_Bioenergy_Roadmap_2nd_Edition_WEB.pdf
http://www.iea.org/publications/freepublications/publication/2012_Bioenergy_Roadmap_2nd_Edition_WEB.pdf

Thank you for your attention
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