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Significance of Technology o

Roadmaps of METI

= Communication tools

— To build up common understanding on R&D
needs and development direction through
= sharing information,

= exchanging views among technology experts
and a government,

= integrating knowledge and strengthen
partnerships among industries, academia, and a
government
— Essential to promote coherent long-term
investment
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Significance of Technology o

Roadmaps in METI (cont'd)

= Project management tools to optimize R&D
investment by clarifying milestones and
objectives, monitoring progress, identifying
gaps and challenges to overcome

= Knowledge base to promote cooperation

across sectors, technology areas, and
industry-academia partnerships

= Tools to fulfill accountability to taxpayers by
clarifying pathways from R&D to
commercialization and the public benefit
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Key Elements of
METI Technology Roadmaps o
= Pathway to commercialization (Basic research,

applied research, demonstration, and
commercialization)

= Technical milestones (e.g. cost reduction),
required technical performance set along the
timeline

= Technical challenges, required elemental
technology

= Required policy and measures to promote
deployment and commercialization, other than
technology R&D investment (e.g. deployment

policy, standardization of technology)
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Roadmapping Process o

= By task forces in cooperation with NEDO,
AIST and other institutions,

— about 300 experts totally from academia, industry,
and public research institutions

— incorporating the best available information

= Developed roadmaps for 25 technology areas
including energy

= Undertake an annual reviewing process to
reflect the latest technological trends &
progress in R&D projects
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Recent Development in Energy S

Energy Technology Roadmapping

Tech. RM 2005
(20 areas)

Tech. RM 2006 Tech. RM 2007
(24 areas) (25 areas)

Energy Technology Vision
Oct. 2005

2100“

Energy Tech. RM 2006
Nov. 2006 [provisional]

Cool Earth -

Innovative

Energy
Technology

Sectoral Tech. RMs

»Energy Efficiency, Fuels, PV,

»Electricity and Gas, etc.

Program
Mar. 2008

Five Policy Goal

S

Apr. 2007

Energy Technology RM 2007 “

New National Energy Strategy
May 2006

Energy Basic Plan
Mar. 2007

Energy Demand and

Supply Outlook
May. 2008
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Development of

Energy Technology Roadmap

1. Definition of target(s)

2. Identification of energy sy in japanesel [_=reesn —wma- |
technologies and
enabling technologies or
sciences

3. Prioritization based on
technology assessment
in accordance with
policy goals =

4. Mapping of technologies I:>

5. Development of
technology portfolio

6. Developing technology
roadmaps

7. Supplementary scenario
analysis

OeaRBoRERRL 7 U — - HEHFIA

v vouERiTnea
THBRR g2 i o
. 2 VLT
@R THFIROREE L R Sawir et .
EOKRAMEL R DELEORR | veaws VAT DHMEE  EERTAOR
T VSR VOLPHARM®
‘ YRR e
NI—5BL- IRLMEA
Ry
Re )
VRIALSATL oA

| AR ONCELEEHRORS (VO ATIO)E, TOHN |
| MBS SRREMERT (V BATALE—NROR L, |
B L e

P, O:RF.

| CERNORERBEI— - HAHR). ;
| - HERABNOTSLRENEEDNSEMIOVTIL, |
| ZOBWSHXRVERERE, BRUOEF(VOXES)T |
[ RLERER e TS TRRLE, i

Technology Map

= Technology Inventory
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Technology Portfolio

Cool Earth - Innovative Energy Technology Program

Efficiency improvement Decarbonization
QOil LNG Coal Nuclear Power Biomass Solar Wind
; Efficient coal-fired CCSs Innovative solar power
Electric Power power plant . —
-+ Advanced nuclear
ek power
Efficient =
LNG-fired power plants Superconducting power transmission

Innovative materials/ i Steel making process
manufacturing process ’ with Hydrogen

Efficient Efficient Fuel Cell for
houses/buildings lighting @ residential use

< sEe';gﬁsoral >‘emand side ><Supply side >

Efficient Efficient IT HEMS/BEMS/Regional EMS
Heat pumps devices/networks
Hydrogen o
Power storage ; production/storage/
g Power electronics transport (restated)



Development of

Energy Technology Roadmap

1. Definition of target(s)

2. Identification of energy sy in japanesel [_=reesn —wma- |
technologies and
enabling technologies or
sciences

3. Prioritization based on
technology assessment
in accordance with
policy goals =

4. Mapping of technologies I:>

5. Development of
technology portfolio

6. Developing technology

roadmaps

Supplementary scenario

analysis
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Development of Technology Roadmaps

An image of our technology roadmap for innovative solar power generation
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Example of Technology Roadmap (CC

Cool Earth - Innovative Energy Technology Program

Expected time of

i commercialization
2000 2010| T€chnical |5554 2040 2050

I r—1 milestone r———— 1 I I

/_ @Separation and capture of CO2 Drastic Necessary

Capture cost 4,200 JPY/t-CO2  2,000s JPYA-CO2 1,000s JPY/t-CO2 (adoption of separation membrane on high-p technologies

1,500s JPY/t-CO2 )
[ addressed by practical ] - Chemical absorption, Physical absorption/adsorption, Membrane separation,

use of separation Utilization of unused low-grade exhaust heat to regenerate absor
- Size increase in separation membrane, Successive production — Technical

membrane
Challenges

@Geological storage of CO2 i
@Ocean sequestration of CO2 Leap in storage potential

I ———

Pilot study on geological storage Large-scale demonstration
Full-scale domestic implementation of underground storage
- Aquifer, Waste oil and gas field, Coal seam - Dissolution and dilution,
- Transportation technologies Deep-sea storage and sequestration, etc.

Supporting and related technologies

- Enhanced oil recovery (EOR) @ Integrated coal gasification fuel ¢ i )
- CO2 behavior analysis technologies ®Integrated coal gasification combined cycle (IGCC) Otherrelated

- Monitoring technologies ®High-efficiency natural gas fired power generation technologies

Introduction/diffusion scenario

| Separation and capture | | Cost reduction of CO2 capture > Other pOllcy & measures
| System | Large-scale system demonstration > Successive application makino s+ for S mOOth
| Environmental impact evaluation and public acceptance (including monitoring for protocol post closure ) com merC|a||Zat|0 n

|I Establishment of domestic laws, international rules, etc.
| Others

|.Evaluation of storage potential

VUV @
\ /

k | Reinforcement of international cooperation >
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Utilization of

Technology Inventory

Tech. RM 2005 Tech. RM 2006
(20 areas) (24 areas)

Tech. RM 2007
(25 areas)

H Energy Technology Vision 2100 H TFnthenn(il)org/y |
— Cool Earth -
Energy Tech. RM 2006 Technology [\nOvatIVe
. Nov. 2006 [provisional] Inventery ENErgy
| i/ Technolo
Technology Sectoral Tech. RMs oro oy
Inventory »Energy Efficiency, Fuels, PV, g
>Electricity and Gas, etc. Mar. 2008
Policy Goals Energy Technology RM 2007
Apr. 2007
' Technology
New National Energy Strategy I
May 2006 nventor

Energy Basic Plan
Mar. 2007

13

Energy Demand and

Supply Outlook
May. 2008
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ETV 2100 to Cool Earth Program

Process — Energy Technology RM o

Utilization of well prepared technology inventory
= Energy Technology Vision 2100

— 18 months’ discussion through:
= Workshops (5),
= Steering committee meetings (8) and WG meetings (48),
= Core group meetings (>50),
= E-mails (>3000)

— > 100 experts involved
= Energy Technology Roadmap 2007
— 6 months’ discussion in SC and WG meetings
= Cool Earth - Innovative Energy Tech. Program

— 7 months’ discussion in Advisory Panel and WG

meetings
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Implementing Roadmaps

Project Management Cycle
« ldentify technology needs

C:> Road mapping « Having a big-picture and

& long-term perspective

Budget request « Plan projects and request
(projects proposal prioritized based on roadmaps) budget

PI’OjeCt imp|ementati0n e Set technical targets
(Project targets linked with milestones set in roadmaps)

I

« Monitor progress by
Periodical evaluation of project progress milestones set in the
roadmaps

-1

Reflect new Identify gaps
technical trends | I
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Scenario Development

Utilization of Technology Roadmag o

= Important "Gedunken Experiment”
based on accurate and correct insights
into:

— Technologies, Enabling technologies, and
Science
= Energy efficiency, renewables, nuclear, CCS ...

— Technology assessment
— Socio-economic development

= Supplemented by technology road-
mapping
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Development of
educational package
by NEDO

— Target audiences:

= Junior high school or
high school students

Interpretation of
roadmaps to depict

an image of future
life
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Utilization of Technology Roadmag
Development of Search Tool
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= Development of “"Search Tool” desighed
specifically to METI's Technology Roadmap
by AIST
— Natural language

— Interactive
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Feedbacks on METI’'s Roadmaps

How do you/will you use METI roadmaps?

Technology
projection

~

R . . N\\
/7 Communication’s,
)

tool among )
researchers ./
-

-

-
——————————

Reference in
making project
proposal

|dentifying
technical needs Promotion of
cross-sectoral
R&D
, R&D Review/evaluate
prioritization oroject progress
Reference for Reference for
role-sharing in own
R&D roadmapping
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Role of technology roadmaps

Inquiry to the Private Sector

, -
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Challenges in Developing/
Roadmaps

= Difficulty to predict technology progress & address
“off-road” technologies, especially technologies in
boundary areas

= Technology push vs. demand pull
= Optimal technical targets/milestones setting
= Flexible/continuous revision of roadmaps

= Commitment from industry and research institutions
to implement roadmaps/engagement of industry

= Linkage with financial resources
= Continuous monitoring

Importance of “roadmapping” rather than roadmaps themselves
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Scenario Development/Roadmap
by Backcasting

Exploratory (opportunity-oriented):
= what futures are likely to happen? = Forecasting

— starts from today’s assured basis of knowledge and is
oriented towards the future

Normative (goal-oriented):

= how micght be attained? =
Backcasting

— first assesses , heeds, desires, missions, etc. and
works backward to the present

Clement K. Wang &Paul D. Guild

Need for "POLITICAL WILL”

— Especially in the case of government lead exercise
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Political Will and S&T o

= Political Will as a key driver

— To set desirable target for the future
— To develop roadmaps
— To promote R&D activities

~ Implementation of Roadmaps

— To desigh and promote socio-economic
system to challenge policy goals such as
energy security, climate change, etc.

= Available science and technologies, coupled

with proper assessments, to drive Policies
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______ )

Thank you!
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