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2. BEEERKLUEN

2.1. Long Term Prospects of Mitigation Strategies for Global

Climate Change: Technology Development and Role of
Universities
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Long Term Prospects of Mitigation
Strategies for Global Climate Change

Technology Development and Role of Universities

Itaru Yasui
Prof. Emeritus, University of Tokyo
VR Emeritus, United Nations University
CRDS/ JST

Toyako G8 Summit
July 7-9, Hokkaido, Japan

= We seek to share with all Parties to the UNFCCC the
vision of, and together with them to consider and
adopt in the UNFCCC negotiations, the goal of
achieving at least 50% reduction of global emissions
by 2050, recognizing that this global challenge can
only be met by a global response, in particular, by
the contributions from all major economies,
consistent with the principle of common but
differentiated responsibilities and respective
capabilities.
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Continued

= Substantial progress toward such a long-
term goal requires the acceleration of the
deployment of existing technologies and will
depend on the development and
deployment of low-carbon technologies.

P
CROS,

"~ Fukuda Vision & Low Carbon
Society Plan
= Long Term Plan = Halving GHG by 2050
= Medium Term Plan = to be announced
= Massive Introduction to Market

= Photo Voltaic Cells / Fuel Cells

= High Efficiency Coal Gasification Power
Generation / Carbon Capture & Storage

= Heat Pump with Higher Efficiency
= Low Carbon Partnership
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Total Emission of GHG (Global) Schematic Drawing up to 2050
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Impossible to Reach the Goal even Emission from OECD=0
Reduction in Developing Countries = Key Factor " 12
';;os Energy Consumption 'fn:ps;

Oil Equivalent Ton/Capita
CO2 Emission Ton/Capita

Norway
By Offset

Japan

osta Rica
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Fig.  Oil Burden and Price of Oil by IEA 2008
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Western Civilization: Grid Type

Electric Power Grid
Express Way
Bullet Train
Sewage System

Impossible to Realize this type of
Development in Whole World.

Too Expensive, Too Much Resources

P
cRDS

e

Alternative Type of Civilization ?

= Locally Self Sufficient but Connected by
Information System

= Food, Energy : Locally Supplied

= Basic Generic Products such as Steel,
Automobiles, Home Appliances : Transported
by Railroad Freight Train
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(ros s
rm— -
— A& =YDGDP(PPP)ET A ILEX—HE 2 (kgOE) Herman Da|y’s Definition
Provide "Tunneling Route to China, India etc." . .
g Steady State Economics since 1970s
kg
DU = Harvesting rates should not exceed
4300 ERXI Y o regeneration rates.
3300 @w«%@w'w \ = Waste emissions should not exceed the
2300 I ° renewable assimilative capacity of the
R fead local environment.
. ° . . . = Nonrenewable resources should be
o L depleted at a rate equal to the rate of
GPD per capital 2000 const. PPP creation of renewable substitutes.
21
(o Cos
S

Dilemma: Environment(Energy, CO2,
Pollution) and Economy(Population)

|

Trilemma: Environment(E., CO2, P.),
Economy(Pop) and Mineral Resources
—

Tetralemma: Environment(E., CO2, P.),
Economy(Pop), Mineral Resources and Water

|

Pentalemma: Environment(E., CO2, P.),
Economy(Pop), Mineral Resources, Water and
Land Use(Renewable Resources)

23

“~ Conclusions

= Limitations = Already No-doubt
= in Environment: Climate Change
= in Resource: Mineral, Energy, Water, Land
= Key components: to be Lead by Academia
= 1. Technology Development; Innovation
= 2. Technology Transfer Scheme

= 3. Creation of Different Civilizations other than
Western Style ? = Mindset and Lifestyle?

-

= It's time to consider “ultimate sustainability”.
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PRB’s World Population Data Sheet 2008

= Years

Start 2008
¢

Cap for each Advanced Country

Domestic /\@ )
Introduce Expensive Techs. By ODAs@Developing C. 2020

-No.1. High Efficiency Introduction of
-No!2! Renewable E} Not Expensive Techs.

-No.1. High Efficiency

*No.3. CCS

No.4. Atomic E. *No.2. Renewable E.
*No.3. CCS 2030
*No.4. Atomic E.

- High Grade Techs.

Credit from Dev. C.
v

2050
Reach the Goal
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Developing Countries: Important to Develop and to Change

sra—

Start
4
Cap for each Country

Introduction of

Not Expensive Techs.
-No.1. High Efficiency
*No.2. Renewable E.
-No.3. CCS Realize Development

*No.4. Atomic E.

Introduce Expensive Techs.
*No.1. High Efficiency
*No.2. Renewable E.

*No.3. CCS

*No.4. Atomic E.

|

Reach the Goal

Years
2017

2020

2030

2050
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2.2. Cost Reduction of Energy Efficiency Technologies and
Challenges of Technology Transfer

2E-=N"-
Lena Neij (llIEE #1%)

2 B

SURZEBOERRICEIT T, IRIVF—HABRMADHFEIAS NN FH U
KitiDEREFARICHNTIIIR FEIFINRBRESD, IR EIRICIE. #EREF
ENRELSE5T D, EiiDRBEFOHESNADRESRE U TESHREE LFE LIZkD
BICI T, BOEVEXEDEBENSDFEC IR ~DBIRIZRE L, MIRETNZ
KIRIT D, CORDIBFBNRERAILT IREDOZENUEZ TH D,

Role of Technologies and Universities in
Mitigating Climate Change
A joint symposium

Learning and Cost Reduction of
New Energy Technologies

Lena Neij
IIIEE, Lund University

The International Institute for Industrial Environmental Economics
Lund University, Sweden

Alternative energy futures

The International Institute for Industrial Environmental Economics
Lund University, Sweden

Why invest in new technology?

The International Institute for Industrial Environmental Economics
Lund University, Sweden

The cost to stabilize the atmosphere

Trillion USD/yr Global GDP

250

200

150 —8-Bau
—8-350 ppm
—8-450 ppm

. —0-550 ppm

50

0
90 2000 10 20 30 40 50 60 70 80 90 2100
Year

‘The International Institute for Industrial Environmental Economics
L N
Source Azar£"ScHNEREY2 P % ological Economics

CRDS-FY2008-WR-08

BROTAT B NFHABARELBEAE AR FE s > & —




BEEICEIIERD—IY 3 v T IURZENGICT I 2RIl CXZDRE |RES | 9

Learning curve /Experience curve

(1]
E

Cost per Unit

Cumulative Output

The International Institute for Industrial Environmental Economics The International Institute for Industrial Environmental Economics
Lund University, Sweden Lund University, Sweden
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Experience curve for wind turbines in Cost reduction patterns for
Denmark Danish wind turbines

Progress ratio wind turbines: 0.8-0.9
Progress ratio wind generated electricity: <0.8
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The International Institute for Industrial Environmental Economics The International Institute for Industrial Environmental Economics
Lund University, Sweden Lund University, Sweden
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Cost development of nuclear

Experience curves 1977-2000

Cumulative ethanol volume (1000m3)

US¥kW (PV,Wind, Gas Turhines)
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Cumulative Installed Capacity in MW (PV, Wind, Gas Turbines)

Source: (Griibler, 2005)

The International Institute for Industrial Environmental Economics The International Institute for Industrial Environmental Economics
Lund University, Sweden Lund University, Sweden
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Cost development of offshore wind
farms 1990-2006

Source: (lsles, 2006)

The International Institute for Industrial Environmental Economics
Lund University, Sweden

The price-cost cycle

(Boston Consulting Group, 1968)

The International Institute for Industrial Environmental Economics
Lund University, Sweden

Cost development of heat pumps in
Switzerland

45000 1~ CHF
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15000 1 @ Total cost HP System

10000

5000

0
1975 1980 1985 1990 1995 2000 2005

Estimated taal ast devdepment of HP systans using vatiail bordhde as a haut source (ec ample new single family
house,_induding dhilling and installation axts). Sowrez FW'S (2008).

The International Institute for Industrial Environmental Economics
Lund University, Sweden

Cost development of heat pumps

o0 0000
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S

[ Bedrock soll. lake - water __—=—3.06.0 W B 7,015 kW

Source: (Kiss el al., 2008)

The International Institute for Industrial Environmental Economics
Lund University, Sweden

Learning also relates to
implementation

Wind turbines Technology cost 75%

System cost 25%

Solar cells Technology cost 50%
System cost 50%

The International Institute for Industrial Environmental Economics
Lund University, Sweden

Alternative energy futures

e The introduction of new
technology and systems
does not have to cost more

e We need to invest in
learning processes
- Learning-by-searching
- Learning-by-doing
- Learning-by-using
- Learning-by-interacting

The International Institute for Industrial Environmental Economics
Lund University, Sweden
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Thank you!

Professor Lena Neij
International Institute for Industrial Environmental Economics (IIIEE)
Lund University
P.O. Box 196 (visiting address: Tegnérsplatsen 4)
SE-221 00 LUND

Phone: +46 46 222 02 68
Fax: +46 46 222 02 30
E-mail: Lena.Neij@iiiee.lu.se
Homepage:

The International Institute for Industrial Environmental Economics
Lund University, Sweden
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2.3. Industry Characteristics and Diffusion of Eco-innovation -
Cases of Nordic Countries

AE—-N"-—
BiE BTHRF (IEE E21)

2 B

IEERIBSEANIE T DIRERM DB CBEROIBEDITHDHERTOI T U HIC
BNT, &8, /LT -8R EFEFO IEBEXIRICT — AR T 1 &7 012,
RS, ERNDFP IR, MIBHAOD 3 DOEBRKRND'S 3 FREZLLE, UIZHER.
3EBECHEHUOMERIN SRFEES L. HHONTADA I R=Y3VICEBMUT
NDBEDRDONC, ERRCLEICHA IN—Y 3 VDIRREEREEHRER VMRS
MAINRENRA Y FELBITDICENEETH D,

Industry Characteristics and Background to the study

Diffusion of Environmental
Two policy goals: Environmental protection &

Innovations competitive knowledge economy
Lisbon process > Goteborg Council

Cases of Nordic countries Q

Environmental Technologies

Naoko Tojo, IIEE ¢ EU Environmental Technologies Action Plan (ETAP)

Role of Technologies and Universities in « Nordic Strategy for Sustainable Development
Mitigating Climate Change

2 December 2008, Copenhagen

The International Institute for Industrial Environmental Economics The International Institute for Industrial Environmental Economics
Lund University, Sweden Lund University, Sweden

Study overview Analytical framework

e Four Nordic partners
e May 2006- April 2008
e Three case industries

o What experiences do we have in developing
and diffusing env’l technologies?

e What are the effective policy interventions to
enhance them?

- Activities?
- Influencing factors?
- Environmental policy and Innovation policy?

The International Institute for Industrial Environmental Economics The International Institute for Industrial Environmental Economics
Lund University, Sweden Lund University, Sweden
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Case sectors

Mobile phones
Pulp and paper
Buildings

e Relevance to Nordic countries
Availability of existing information
e Possibility of cross-sectoral comparison

e Coverage of various types of env’l technologies
and innovations

Sector innovation characteristics

R&D Low, but cluster Low, but cluster High

expenditure

Type of Various Primarily process | Primarily products
innovation

Type of Complicated, long- | Simple but capital | Complicated,
products life, knowledge lock- | intensive, many components,

n

installation lock-in

rapid change

Industry actors,

Wide range, project-

Wide range,

Globally spread

relations based collaboration | vertical integration | supply chain
Relation w/ Rather weak w/ R&D,| Close relation w/ | Cooperative w/
non-ind. lack of direct link w/ | public education & |gov't, close
Actors consumers R&D relation with R&D

The International Institute for Industrial Environmental Economics
Lund University, Sweden

The International Institute for Industrial Environmental Economics
Lund University, Sweden

Key findings: knowledge

Knowledge creation:
e Multi-disciplinary/cross-sectoral/
business-non-business collaborations
Knowledge pool & transfer:
e Vertical integration (P) vs. fragmented value
chain (B, M)
¢ Broken knowledge loop (B)
- Project-based industry
- Economic down-cycle

The International Institute for Industrial Environmental Economics
Lund University, Sweden

Key findings: resources

Financial resources
e Importance of public funding

- Avoidance of installation capital lock-in (P)
and knowledge capital lock-in (B)

e Industry-own resources (M)
Human resources
e Close tie with education (P, M)
e Economic down-cycle (B)

The International Institute for Industrial Environmental Economics
Lund University, Sweden

Key findings: market

e Nature, users and scope of innovation
- Closeness to core business
- Number of users and information problems (B)
- Necessity of systemic changes (B)

e Discrepancy between risk bearer and beneficiary
(M, B)

e Influence of dominating actors (M)

e Demand on low cost

Reflections on policy interventions (1)

e Important to know the industry!
- Influential actors
— Value-chain and nature
e Standards needed/helpful

- In the fragmented value chain (facilitate
communication: B)

The International Institute for Industrial Environmental Economics
Lund University, Sweden

— To reduce uncertainty for new solutions (B, P)
— When innovation is not core business interest

e Stringent regulation may facilitate activities in
knowledge as well as commercialisation

The International Institute for Industrial Environmental Economics
Lund University, Sweden
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Reflections on policy interventions (2)

Education is the key.

Public funding criteria, a powerful tool for
knowledge activities

- Engagement of various actors/disciplines
- Direction of innovation

Timing of intervention

Lack of demand

- Information facility needed

- Use of economic instruments

The International Institute for Industrial Environmental Economics
Lund University, Sweden

For more
information...

www.norden.org/pub/sk/index.asp?subject=Milj%F8

The International Institute for Industrial Environmental Economics
Lund University, Sweden
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2.4. Economic Growth, Energy Consumption and CO2
Emissions in Sweden 1800-2000

AE-Nh- [1]
Astrid Kander (JUY R RZEBERZELERIR)

2 B
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EEBGEOZENESLTRD, ICTDBREY—EXBHIEOERICKO>TIR
IVF—BESORIEIIEFT TS D, Fo. IRIVF—HIEROZIEOREMNRITR
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Does time matter?

* Medium or long time perspective— does it

Economic growth and energy in matter for decoupling?

Sweden 1800-2000

* Decoupling: a pair drifts apart

Absolute decoupling
Relative decoupling

] i
f - //ﬂy ,
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"Energy kuznets’ curve”:
relative measures!

Energy intensities in Sweden

—— Energy mensiy (5)

— + — Energy nensiy exc nousehalds
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Figure 1: Swedish energy consumption

1800-2004, in PJ

0 Gross District Heating

m Nuclear (heat content)

@ Hydroelectr (heat content)
m Natural Gas

ooil

0 Coal

m Bio-fuel

B Feed for draught animals

Production structure, scale and technical change

GDP 1900 GDP 1950
ind
Agr
Agr
Ser
Energy
GDP
/ Ind
Agr Ind
[I Ser Aﬁr Ser I
| 1
1900 1950 time

Decomposing energy intensity changes in Sweden:

Production structural changes versus Technical change

Table 1. Impacts of structural shifis and changes within sectors on the annual

percentage change in energy intensity.

1800-1870 | 1870-1913 |1913-1970 |1970-1998
‘Annual change in energy intensity 061 048 074 6
OF which changes within sectors:

Agriculture 028 0.16 <001 0.0
Industry 032 041 042 EN}
Services 0.02 2007 <0.01 04
Transport 0.01 0.67 2086 20.07
Structural shifts <0.01 045 054 0.2

The "Energykuznets” curve and service
economy

Energy
intensity

ndustrialization
Transition to the
service economy

GDP/cap

CRDS-FY2008-WR-08
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The service transition

*Employment shares increase for the service
sector

*Share of GDP in current prices increases for the
service sector, but this is largely a price
dillusion (services become relatively more
expensive)

* Best assessment is to look at sector shares in
constant prices — that is as close to “actual”
physical production shares as we can get

Swedish sector shares
(constant prices)

If not service transition then what?

* Importing more energy intensive goods from
abroad?

e Third industrial revolution?

Foreign trade and energy
intensity decline 1970-2000

Net exported energy Net exported energy as
embodied in goods, PJ percentage of energy
consumption in industry; %
1970 167 299
1987 173 355
2000 157 29.0

Development blocks and industrial
revolutions

First Industrial Industrial Industrial
Revolution ca Revolution ca Revolution ca
1800 1890 1970

Wider Wider Wider
infrastructural infrastructural infrastructural
development development development

1840 1930 2010

The third industrial revolution?

* IT and biotechnology expanding branches

* Microprocessors used in traditional industry

* Less energy requirements at the point of
consumption for computors and cell phones

than for cars and cooking/washing/cleaning
machines

CRDS-FY2008-WR-08
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What will happen next? Gales, Kander, Malanima, Rubio (2007)
* Wider infrastructural developments around SR T
ICT and more integration with other emerging E i
technologies in for instance biotechnology, £ I
nano-technology, renewable energy and o A ki

energy saving technologies.

Nethertands.

Coal economies different COZ and COZ/GDP Sweden

Energy Intensity (MJ/S)

R

Source: Warde P (2007) Energy Consumption in England
and Wales 1560-2004

Is it simply getting worse? Relative importance of emission factors

Agriculture and Swedish greenhouse gas emissions over 200 years

Figure 1: Net emissions of non-energy related greenhouse gases in agriculture with
subsidiary activities 1800, 1870, 1930 and 2000, thousand tonnes of CO; equivalents

Kander, A (2007) EcHR

60000

*  Methane (CH,) from domesticated animals 50000
+  Nitrous oxide (N,0) from fertilisers .
*  Greenhouse gas emissions from agricultural 20000 e
peatlands 1 s
+  Carbon dioxide (CO,) from other agricultural land N
*  Carbon dioxide (CO,) emissions from forestry §Z§ZZ
(including draining of forest land) Comment: In 2000 the et total emission flow was only 83 thousand tonnes, and therefore not visible in

the graph.
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The N-curve

Figure 2: Non energy-related greenl gas emissions versus emissions from fossil
fuels in the Swedish economy, in thousand of tonnes of CO, equivalents.

60000

50000

40000

30000

20000

10000

0

-10000

@ Non-energy greenhouse ¢

emissions
from fossil fuel

Per capita greenhouse gases

Figure 3: Total greenhouse gases per capita, tonnes of carbondioxide equivalents

fE==¢

1800 1870 1030 2000
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2.5. Sustainable Buildings in Aqaba, Jordan

AE—-H—
Murat Mirata (IIIEE #35E)

2 8

SR ORESREICEETDTOY T R EIIIS VEPAINTER UL, fTHEET
"BoNncANHEZ& LECRIYD B DEHICIE. RO ZOIE D =R U,
FIEIRBDARICKT UTHDICEHBE U RRISEHH EIT D CEMETHD. TOI T
D@ U CGREABERIEENDERRZRBNT D.

History

SUStaI nable Bu Ild I ngs In ® |lIEE researchers conduct a Strategic

Environmental Development Exercise in
Aqgaba, Jordan Environme

® A major gap is identified, among others, in
building sector.

® Demonstrate economic & technical feasibility
in green building in a rapidly developing area

An M.Sc.

Implementation
Research P

® |lIEE researcher mobilised people and helped
secure resources

® |[nitiates the project with principles of:

Reduce net energy demand for cooling as first option
Use renewable energy sources as second option
Conserve / rationalize water use

Reduce transport and hazard content in materials

Remain as much as possible close to local style and
building traditions ( to maximize adoption)

CRDS-FY2008-WR-08 MNEATEGE NBHEREAIRELASRE WF 7R e kg > & —
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Design & planning Technology Aspects
[1]

£

—
N
—_—

Technology Aspects Monitoring

2
|
e
&
%
ot
#

& 0r %t

Computer Simulations DesignBuilder/EnergyPlus Energy

Actual Design

Actual Design

ventional HVAC:

With con
13% saving

Green B o
BU|Id|ng 24% saving
Certification
54% saving ﬁi
=10 LEED credits (maximum)
Baseline ASHRAE Baseline

ASHRAE Standard 90.1-2004
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Actual Design

C02 (k)

1000-
500-
o With conventional HVAC:
s RS « 13% saving
- =1 LEED credit
g .
g (1111 ASHRAE Baseline
1000
° Apr Jul Oct
Jan 2002 Month

Things have gone fundamentally
wrong

What is “not so right?”

o Quality: a subordinate to cost;

e Increasing concentration of power & production;
o Loss of flexibility;

o Loss of economic & cultural diversity;

e Distancing production & consumption;

e Ever increasing movement of goods;

The International Institute for Industrial Environmental Economics
Lund University, Sweden

.

.

New principles guiding
development

Re-distribution part of the production to the regions in the
form of small scale, flexible production units;

Concentrate on adding value to local resources

Gain currency by satisfying needs in novel ways.

Strengthen ties between products, production, & local quality of
life.

Establish a renewed balance between:
- Large- and small-scale production.
- Resource flows within and across regional boundaries

The International Institute for Industrial Environmental Economics
Lund University, Sweden

Rethinking...

e Industrial structure and scale;

o Better profit from flexibility, speed and
creativity;

e Economies of scale by networking smaller units;

e Bringing sustainability closer to the individual -
quality of life and place

The International Institute for Industrial Environmental Economics
Lund University, Sweden

Distributed Systems

w
\
N Statiol
ok "

(a) centralized (b) decentralized

(¢) digtributed
The International Institute for Industrial Environmental Economics
Lund University, Sweden

CRDS-FY2008-WR-08
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Technology - one of the key
enablers

* Energy availability and efficiency
« ICT
* Minuaturisation

The International Institute for Industrial Environmental Economics
Lund University, Sweden

Distributed production

Newspaper kiosks

The International Institute for Industrial Environmental Econom
Lund Universi

ics
nd University, Sweden

The Espresso Book Machine

The International Institute for Industrial Environmental Economics
Lund University, Sweden

Distributed precision

manufacturing
* Fab-labs.

The International Institute for Industrial Environmental Economics
Lund University, Sweden

The International Institute for Industrial Environmental

Economics
Lund University, Sweden

Shrinking size & miniaturisation

The International Institute for Industrial Envi
Lund University, Sweden

ronmental Economics
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Electric Arc Furnaces Urban Paper Mills

The International Institute for Industrial Environmental Economics
Lund University, Sweden

The International Institute for Industrial Environmental Economics
Lund University, Sweden

Local domestic
& commercial Heat
life 4—l

Mobile plants \

I Paper
Heat

Cardboard
v Products
v
Urban
Paper Mill
A
Wastewater
treatment Rejects Heat
—
treatment v Fermentation
Biogas plant
i sludge waste
Sanitary material 9 & Ethanol plant Biodiesel plant
v Heat |
Combined heat
& power plant Agricultural
Organic activities
fertiliser

___t

Wood for

biofules
Plantations for Animal
wastes

The International Institute for Industrial Environmental Economics
Biofuel production

Lund University, Sweden

Conventional Energy Systems

Regional Boundary

Energy Systems

National Boundary

The International Institute for Industrial Environmental Economics
Lund University, Sweden

The International Institute for Industrial Environmental Economics
Lund University, Sweden
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Distributed Bioenergy Systems W

| [1]
@ ‘\\‘ | Wood gasification: from o
| @' Finland to Italy {g

Industrial
waste

The International Institute for Industrial Environmental Economics
Lund University, Sweden

—
N
—

jﬂllll

o
o

Background: W Novacat

~ | MW electricity
~ 3 MW thermal heat

2
5
e
&
%
2
#

|
* VTT Finland: efficient wood gasifier "Novacat”,
suitable for small scale CHP

* Local change agent: perceived a potential, weak
local understanding & capacity

* IlIEE: shared professor w.VTT, experience in local
interaction & initial feasibility studies (3]

& M Mt

The Novacat gasifier What IlIEE did:

* Considered suitable: * Feasibility studies for:

— 4 municipal applications

— Lots of residual low-quality wood — | major herbal product company

— Agricultural changes — | major integrated farm 1
— High price for electricity and natural gas * Socio-economic studies: h
— Small-size operation — Mapping capacity & partners

« But: — Local policy-makers and influential parties ﬁ

) . * Introduced additional bio-energy solutions
— Local resistance (perceived as waste

incinerator) ¢ Concluded:

—Not common practice — Good potentials and economy

CRDS-FY2008-WR-08 BROAT B NRHABARELEAS AR FE s > & —
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What the Change Agent

Initiated an Italian agent for “Novacat”

Established bio-energy networks of
municipalities, local businesses, co-operatives &
large farms, etc.

Capacity building: local bio-energy education,
connecting relevant universities

Outreach activities to politicians and interest
groups

What happened:

* Raised awareness in the region
* Overcome the mental resistance

* Fueled interest in the diffusion of technology in
Italy

.

Difficulties

Reconstruction of the Finnish innovation
company (lack of financial resources)

All arrangement for the Novacat gasifier in Italy
postponed/stalled/ruined

Economic recession in Italy: investments on hold

Yet: not the end of the story...to be continued.

Bioenergy inReguengos
de Monsaraz,
Portugal

A rural, agricultural
region

M.Sc.Thesis

® Concentrating on
interorganisational
cooperation for effective
bio-energy development

CRDS-FY2008-WR-08

BROTAT B NRHABARELBEAE AFJER FE s+ > & —




REGEICEIDERD—IY 3 v T IKURZENGICT I DRI ERZDRE |ES | 27

Results
(1]
® A local consortia if formed @
® |n the process of sourcing a biomass gasifier £
and a CHP plant; =

® [ncreasing the parter base of the project

® Improving both technical and economic
feasibility.
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2.6. Swedish Experience of Biogas as a Vehicle Fuel

AE=-h—
Jaehyun Jang (llIEE 855 8)

2 8

AT =T Y TRINA AAZAD GEBEBMB E LA B R UBBRASNTL)
D TNICIE. NA ZAZDRBNEBE THDC EOMRH - HiHlFICKDIERAEE
EN'FS5LT\D, BETENAZHRAODEANDIRTNE T >THD. RERIR
BEEFBCSNEIERITDIIREMD DD,

JAEHYUN(DAUL) JANG, SOUTH 40 Students

KOREA 25 different
A candidate for M.Sc. in MESPOM program countries
(B.A. in Economics, M.A. in International Politics) with different
jangjaehyun@gmail.com background.
MESPOM is an Erasmus Mundus Masters course in

Environmental Sciences, Policy and

Management operated by four leading European
Universities and supported by the European Commission.

Univ. of the
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SWEDISH EXPERIENCE OF
BIOGAS AS A VEHICLE FUEL

DAUL JANG
MESPOM

~ 7T

: Masters Course in Environmental Sciences,
-~ L Policy and Management programme

A -

Biogas typically refers to a gas produced
by the biological breakdown of organic
matter in an anaerobic environment

Biogas is typically composed of 55-70 %
methane, 30-45 % carbon dioxide and
various other gases (hydrogen sulfide,
ammonia, etc)

Source: NSCA. (2006). Biogas as a road transport fuel

Source: Sven-Goéran Sjoholm, Swedish Biogas International

Source: Swedish Energy Agency, Produktion och anvéandning av biogas ar 2005
(Production and use of biogas in 2005); ER 2007:05.
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Source: Swedish Energy Agency, Produktion och anvandning av biogas ar 2005
(Production and use of biogas in 2005); ER 2007:05.

42008, the Associations fo}

Gas, Waste Management and
Water recalculated previous
estimates of the potential for
biogas from waste.

- From waste is 10,6 TWh
- From forestry waste is
estimated at 59 TWh.

total energy for
road transport in
Sweden(100

Source: M. Linng, O. Jénsson, Sammanstéllning och analys K j

av potentialen for produktion av fornyelsebar metan
(biogas och SNG) i Sverige (Summary and analysis of the
potential production of renewable methane (biogas and
SNG)) BioMil, Swedish Gas Centre, 2004.

Source: Swedish Gas Association, 2007

BIOGAS WEST IN GOTEBORG USE OF NGVS IN GOTEBORG

Data Source: Eric Zinn, Géteborg Energi
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GOTEBORG?’S VISION FOR BIOGAS
Capacity
20% replacement of fossil fuel

Biogas

Natural Gas

Town Gas

Time

f Today

Source: Eric Zinn, Goteborg Energi

GHGS EMISSION REDUCTION FROM BIOGAS USE

Methane
Gas for
NGVs
In 2007

“
o

DRIVING FORCES

4 '
1) A surplus of gas from existing biogas plants

2) A low electricity price
. J

1) Zero taxes on biofuels and lower taxes on CNG

2) Increased prices for petrol and diesel

3) State subsidies for vehicles, fuelling stations
production plants

4) Reduction of income tax for company car users (40%)

5) Free parking and no congestion charges

6) Governmental organizations - 75 % clean vehicles

7) Municipalities change policies for fleets

\ J

BIOGAS: BEST ENERGY EFFICIENCY From BIOMASS

How many km will a car run with the fuel produced on 1 ha?

Source: Osterreichische Energieagentur, October 2006

ADVANTAGES OF BIOGAS AS A VEHICLE FUEL

NEGATVE GREEN ENVT & HEALTH

HOUSE EFFECT SUSTAINABLE
SYSTE FOR
WASTE _MGMT

BIOGAS

LOCAL & SECURITY
ENERGY SUPPLY,

ONE STEP

1 1 TOWARDS

transport  fuel

LESS DEP. ON OIL

IMPROVE
AR QUALITY

HYDROGEN
TECHNOLOGY

WASTE, AGRI & FOREST
FEED STOCKS

CONCLUSION

@Weden is in the forefront of upgrading \
biogas to use as a vehicle fuel and the
conditions for technology export are good
(SBI from Linkoping = Michigan and CA in

the US, S. Korea).

- Biogas will most likely be an important part
of the transfer to a sustainable energy

ksystem in Sweden. /
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COMPOSITION OF PRIMARY ENERGY IN S. KOREA
(From 1970 to 2006)

Dependence
On Overseas
Energy

Source: Korea Energy Economics Insmute(KEEI) Major Energy Indicators, Composition of Primary
Energy, http://211.35.39.27 CreateD

REFINERY CAPACITY, NET EXPORTERS
AND NET IMPORTERS OF OIL*

Source: Key World Energy Statistics 2007, IEA

TOP 10 COUNTRIES WITH HIGH CO2 EMISSIONS
(FROM THE CONSUMPTION AND FLARING OF FOSSIL FUELS)

azes (G (2t (sos1 [tow (204 [t amer [ oz

Corma ) 2 20 s D ) (555 ) k) (i) (e (o)
o 1sa om0 [E) owk e ama vis ek s | o
o sa s [§) aeh im0 | am o6 | (@ [
o o7 s [ A (v (o |44 | o) | | oo
O e e oons ([ (5w o) (o i i (2 | 230
o oo zmss [ 2w | ow | e ke 2wn | 504
(o) oo woe oos [ aow [om (o (58 o [z | ami
Camma) o0 56 s @) o s (1o (s oo i o0k
R

‘capita, Constant 2000 International US§ (Bm Sowce: Vo o k)
qu;md couniies. Annex | Partes, Non-highlighted contries
Russian

P mi:un metric tons, Per Capita(PC) - metric tons (Data Source: Energy Information Administration in the US)
: Non—A
and German fgures of €, emission in 1930 are from 1992(RU) ol mucz] figures respectively.

By Daul, MESPOM

ENERGY INDICATORS IN SELECTED COUNTRIES

Elec.Cons. /| C02,

CO, C0s,

TPES TPES, TPES,
Pop S R = Pop  TPES P GDP(PPP)
(toe, (toe, (toe/ DO (kWh/|  (c02/]  (tcoz/| (kg COy (kg COy,
capita) 000 2000§) 2000§ PPP, capita, toe) capita 2000! 2000% PPP
WORLD 178 0.32 021 296 231 42 075 050
OECD 4.74 N 043
o443 0 02 7779 210

Japan 415 0.41 0.15 8233 229 0.35
us 7.89 21 0.21 249 X X 053
Canada 843 0.33 0.27 17307 202 17.00 067 0.55
Australio 5.96 026 0.20 11439 309 184 080 0.61
New Zealand 412 0.27 0.18 9733 2,06 851 056 0.37
Austria 447 0,16 0,14 7889 225 938 037 0.31
Belgium 5.41 023 049 8515 1.97 10.67 045 0.38
Denmark 362 .11 042 6659 242 8.77 028 0.29
Finlond 6.67 025 0.23 16123 199 1056 040 0.36
France 4.40 0.18 0.16 7707 141 6.19 027 0.23
Germany 418 0.18 0.16 711 2.36 9.87 04 0.37
Greece 2.79 Q.17 011 5242 3.09 8.62 053 0.34
Italy 316 Q.16 0.12 5676 245 1.76 040 0.30
Netherlands 502 020 0,17 6989 224 121 045 0.38
Norwoy 6.95 a7 0.8 25145 115 801 020 021
Portugal 258 0,23 0.14 4663 232 597 054 0.32
Spain 335 0.21 0,15 6147 2.3 181 050 0.34
Sweden 578 0.19 0.19 15430 0.98 5.64 0.19 0.19
Switzerland 3.62 a0 0.42 8235 1.66 6.00 0147 0.19
UK 3.88 Q.14 0.4 6254 221 8.80 0.33 0.31
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POSITION OF S. KOREA IN THE KYOTO PROTOCOL

Source: Zsuzsanna lvanyi, The Regional Environmental Center

INTERESTING COMPARISON

INTERESTING COMPARISON

OCEAN DUMPING IN S. KOREA
KStcrted in 1988 \

o protect rivers and the coast &
to decrease the burden of waste mgmt
in land.

~ Amount increased 10 times

100 M m3(1990) = 993 M m3(2005)
— High level of heavy metals & 2003 scandal
- London protocol put into force in 2006

- 2 to 10 times cheaper than WM in land

Q\'H be prohibited by 2012 /

OCEAN DUMPING IN S. KOREA

Livestock Manure
Waste Water from Livestock
M Waste Water
M Food Waste
W Waste Water Sludge
Sewage Sludge
M Earth & Sand from Dredging

KOREA Byung
200km
Yellow Sea
Byung 63,

m

East Sea
Jeong

ANNUAL DUMPED AMOUNT
IOCEAN DUMPING IN ROK o OF WASTE

Unit: 1000m3
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FAVORABLE CONDITIONS

~N

(- High Energy Dependency > Energy Security
~ Ocean dumping
~ One of strategies to meet the Post-Kyoto Mechanism
— Decentralization & Local development
— CDM opportunities
— Alternative to declining agriculture industry
— Existing national NG grid
- Car manufacturing ability
— A great amount of food waste, WW, livestack waste
~ Positive experience from CNG buses
— Increasing interests in municipalities
— National Plan toward Green Economy
— Bus—centered transportation system
- Strike of freight truck drivers in summer

Source: Sven-Géran Sjéholm, Swedish Biogas International

Source: Eco-Motors, http://ecomotorsut.com/about_us.html

Source: Sven-Goran Sjcholm, Swedish Biogas International

BIOGAS PLANT IN GRYAAB WWTP

A FUELLING STATION

CRDS-FY2008-WR-08
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A NG/BIOGAS COMPRESSOR

NGVS IN GOTEBORG

NGV DRIVER

NG/BIOGAS TAXI

NG/BIOGAS GARBAGE TRUCK

BIOGAS TRAIN IN LINKOPING
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FUELLING STATION FOR BUS IN LINKOPING
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2.7. GIES - Global Innovation EcoSystem: A Proposal of A
Framework for Technology Transfer

AE=h— (1]
B D (STHZREESE LYY -2 T0—) i
#

z = =

JO=/)Nb - A IR=Y3Y - TIYRT A (GIES) &I HMEKIREDRIEAR
REFMURBHEEZRITEI DCHICUBERY AT A THD, BIFEAMOXHEICE
DNEA INR=Y3VEZNERIRI DY RAT LAZSENSHEA, S5[CIEER
NEBKURITNIETZRSR, ERICIE GIES TOFRDFEAEZRBEFINTE>T
NBBIDZ DN SREACHIFIDIZDICIE, REVEPINK DIEBBIIC GIES [CSh0 L.
RIBRMOBER TDA /NRN—Y 3V ER EENDEMSI ZieE T SNEN'D D,

—
N
—
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1. Global Problems and Science-based Innovation

GIES-Global Innovation EcoSystem: 2. Why is GIES?

A Proposal of a Framework for Technology Transfer

3. Japan’s Efforts for Resolving Global Problems

Kayano Fukuda

(3]
Center for Research and Development Strategies
Japan Science and Technology Agency i
1 2 w
1. Global Problems and Science-based Innovation SL (Step & Loop) Model _—
. Modified of Branscomb’s model by JST/CRDS. Growth
Facing many global problems
* Global warming, ~ ____ Developmen
+ Climate change, S
i Prototype “ZImpl tati
+ Shortage of water and food... o e FieldTest o
Discovery c ! '
Scientific chesht 1.‘-.1-
Knowledge
The Most powerful tool is 3
Science-based Innovation ‘ ESTD] .
By v o
A} Wy
Sea efivdeas
: Y

CRDS-FY2008-WR-08 BOATBE NBH A HA IR BB B FE R S8 & > & —



38 | RERSEICEETIERD —DY 3 v T ISBRZIIFICH T DKM EAZDORE RES

Innovation Ecosystem

27

o
Input & “Ba” 3 Output
Knowledge § Int tion Field % Value
Creation 3 nieraction Fie 2 Creation

[0}

T

Ajgeutelsns JOD/IBYSM PUE JoId

Funding

Public Acceptance for New Things

Education, Human Resource Training, Mobility ‘

International Competition & Collaboration

Innovation Ecosystem

Input ‘Ba’ Output
Knowledge Interaction Field Value
Creation Creation

Human Networks
Networks of Technologies
Networks of Funds
Regional Clusters

Industry-Academia
Collaborations

IP/Standard
Regulation/Deregulation

Vision 5 5
Policy/Strategy Innovation-friendly

Markets

University/Enterpris

Research Public Procurement

sadAjojoid

jdeouo) 4o joold
Ajligeurelsns JO0/IBYEM PUE Jjoid

Funding

Human Resources/Education: nurture talents, brain circulation

Public Acceptance: consensus, consumer education, cultural issues

International Competition & Collaboration

Global Innovation Ecosystem

[ Sustainable Development: Resolution of Global Problems }
—

‘ Social Value | Socioeconomic Value F Economic Value ‘

Global Innovation Ecosystem

Regional Innovation Ecosystem

National Innovation
Ecosystem

Talent, Infrastructure, Capital

{ International Collaboration Framework } 7

Public Sectors Private Sectors

2. Why is GIES?

To Resolve Global Problems

* Global Vision For a Longer
Term and From a Broader
Perspective

* Work together toward the
Common Goals

» Simultaneously Achieve
Economic Growth and
Sustainability

PV Industry Facts

22500 Japan

W

s
22000 Others « The largest producer of solar
< cells in the world since 1999
E 1500 Japan « Accounted for roughly 50 % of
= the global shipment in 2004
g
2 100 China and other countries are
2 Europe rapidly increasing their production.
5 s us
e Fig.
Z gl=a= \‘: 2.5 ﬁ E Trends in World Production of Solar Cells
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 (1995-2006). Source: NEDO, PV News
700 635
S 00 Germany
Germany
* Increasing PV installation
dramatically

* Passed Japan in 2004 as the
most installed country
Fig.
Trends in Installed PV Power (1995-2005).

Source: [EA Photovoltaic Power Systems Programme

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

PV Industry in GIES

[ Sustainable Development: Resolution of Global Problems }

N \\ Econ

BoIEss Wil \

Glahal mgyaliain Eossystem

omic values

Regional Innovati

e

Japan

Public sectors

[ International Collaboration Framework } 10
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Japan initiated science-based innovation

[ Sustainable Development: Resolution of Global Problems }
— -

‘ Social values 4 Socioeconomic values ‘% Economic values ‘

Global Innovation Ecosystem

Regioral Innovation Ecosystem
INSUARS S

Tedlationat)aovatio

. National Projects on Alternative Energy to
Qil (1974-2000)

. Japan Solar Energy Corporation (1975)
. Incentives for Installation of PV systems
(1994-)

Public sectors Private sectors

{ International Collaboration Framework J 11

Germany created the PV market

[ Sustainable Development: Resolution of Global Problems }
—

‘ Social values <H Socioeconomic values PEconomic values ‘

. Venture Business (1990s-)
2. Incentives for Installation of
PV systems (1999-)
3. Priority Federal Funding

Talent, Infrastructure & Capital

[ International Collaboration Framework } 12

Public sectors Private sectors

China entered the global PV market

[ Sustainable Development: Resolution of Global Problems }

——
‘ Social values «‘7§pcioengr‘\gmi5 values JV Economic values ‘
{ =] fYorv LU

E Wl has:
jal indovation Ecos

Regional Innovation Ecosystem

Priority Government Funding 'I

2%
e, C
%, o
%, ¢
&

Public sectors Private sectors

[ International Collaboration Framework } 13

3D GIES Model

[ Sustainable Development: Resolution of Global Problems ]
—

[ Social Value 4 Socioeconomic Value | Economic Value J
—a—
Science & Technology Market / Society

eveloped Countrie ; eveloped Countries

veloping Countries Developing Countrig¢s

£ Undeveloped Countries ‘Undeveloped Countries

Interaction Field

Global

National

‘ Talent, Infrastructure, Capital ‘

Public sectors

Private sectors
International Collaboration Framework

3. Japan’s Efforts for Resolving Global Problems

Collaboration Across Borders

» Cooperation with Developing
Countries

» Engagement Across Offices
and Ministries

* Integration of Knowledge,
Skills, and Tools

Joint Research with Public Funds

» Science and Technology Research Partnership
for Sustainable Development (RPSD)

Research
Research Institutions in
Partnership Developing
Countries

Research
Institutions
in Japan

MEXT: Ministry of Education, Culture, Sports, Science and Technology ~ MOFA: Ministry of Foreign Affairs 1
JST: Japan Science and Technology Agency JICA: Japan International Cooperation Agency
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RPSD Programs

Research Areas
» Environment and Energy
— Adaptation to or Mitigation of Climate Change
— Conservation and Sustainable Utilization of Bio-resources
* Natural Disaster Prevention
* Infectious Diseases Control

Countries
* Asia
— Indonesia, Thailand, Bhutan
* Africa
— Egypt, Gabonese, Zambia
» Others
— Brazil, Croatia, Tuvalu

Effective Utilization of Environmental Technology

Toward Mitigating Climate Change

[ Sustainable Development: Resolution of Global Problems ]
—

[ Social Value «‘ Socioeconomic Value —  Economic Value J
Science & Technology

==——
Investment “Ra”
Interaction Field Market / Society

Global

eloped Coun

o T Networks of Technology
Te hnologyLTransfer Networks of Funds
Regional Clusters

veloping Countries Regional Developing Countrigs

Human Networks
Industry-Academia Technolog
Collaborations

{' Adapt: ltion

National

71 developed Countril

‘ Talent, Infrastructure, Capital ‘

Public sectors Private sectors
International Collaboration Framework Joint Research

References

« New Energy and Industrial Technology Development Organization
* PV News

< |EA Photovoltaic Power Systems Programme

« Agency for Natural Resources and Energy

« Graduate School of Commerce and Management, Hitotsubashi
University (1993)

« JFE Techno-Research Corporation (2001)

« Central Research Institute of Electric Power Industry (2006)
« Development Bank of Japan (2006)

* The Chunichi Shimbun (2007)

+ Nikkei Shimbun (2007)

« Invest in Germany Magazine (2006)

« JST RSPD HP; http://www.jst.go.jp/global/english/index.html
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2.8. Adaptation Strategies for Global Climate Change:
Capacity Building and Role of Universities in Advanced

Countries
[1]
2AE—H— I{?é]
Srikantha Herath (B\& KEZMBEE) g
2 B

JURZENDBEMIEZDIFIK D ERMEEEZSE L TL\D, BICEEELEE
[FRELCKFLINDHZENS L &% - *I%@%fﬁﬁﬂ'ﬂ%ﬁ@[l‘cﬂD"C’fuﬁgiﬂl:@
MY DCHDIRSITENRBHE CHD. SE - HEORENFERERIET DICH. i

< N — 2
%7Dy10rém@35c HO, ZORBEMRICEET BEHCUBHEERD =
FREHELRINEBRSRN, FT. AMBERDOWETHD. FHBEDHEED =
IABSE l@&ﬁ@Lﬁ%@Aét@é s
&
&
g N [0}
=
#
Adaptation Strategies for Global Outline
Climate Change: * Background
Capacity Building and Role of » Adaptation to climate change is complex
. e . . — In comparison mitigation is easy to understand and
Universities in Advanced Countries: implement
— Adaptation is multifaceted and multi-dimensional
Srikantha Herath « Science: Climate change discussion is Model
Senior Academic Programme Officer based [3]
Environment and Sustainable Development Programme . .
United Nations University - Cllmat'e h weather.— impacts o
December 2, 2009 » Adaptation Strategies and their impacts (beyond E3
adaptation) &
* Implementation > Mainstreaming &
* Higher education
Background Cumulative Co2 emissions and
Development level
» Climate change is environmental as well as a political Covermiade
challenge o
+ Sr. David King (UK Government’s Chief Scientific Adviser and Node
Head of the Government Office of Science from October 2000 to
31 December 2007) Climate change is a far greater threat to
the world's stability than international terrorism (2004). 1+
» April 2007, UN Sec. Council on climate change. Bank
* Yoweri Musevini (2007, AUS) President of Uganda,
Climate change is an act of aggression by the developed Analogy 43
world against the developing world. Demanded 5

compensation for the damage global warming would
cause African nations.

» Kaire Mbuede (2007) Namibian representative to the
United Nations, “developing countries, in particular, had
been subjected to what could be described as “low (total emissions since 1950, billions of tons) — from Micheal Glantz, NCAR

% intensity biological or chemical warfare”. 4
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Issues for developing countries

» Developing countries are the most affected from
CC, although they have the least contribution to
GH gas emissions.

* Most countries depend heavily on agriculture and
the poorest depend on it. Agriculture will be the
most affected by CC.

» Currently available financial support mechanism
related to mitigation is not much useful.

seriously considered.

» Capacity development may be one of the most
s appropriate adaptation support mechanisms

» Measures for adaptation financing need to be '

How do we respond to CC
Mitigation Vs. Adaptation

» Mitigation was the early focus on managing climate
change

« Aim: By reducing the production and use of Green House
Gasses (GHG) reduce the rate of climate change and
finally halted.
— Easy to understand and implement.
— Measures can be quantified in terms CO2 reductions
— Local actions have global benefit : Anyone can contribute
— Potential to trade mitigation impacts: CDM

« Contribution to mitigation based on ability to pay and past
use - bank analogy - Prof. Kirk Smith, published by UNU
more than a decade ago '

How do we respond to CC
Mitigation Vs. Adaptation

» Spatial scale
— Benefits are local
— Measures can be Local, regional, national
» Competing Sectors
— Water supply, Agriculture, Transportation
» Type of intervention options
— Physical, Technological, Investment, Regulatory, Market
» Responsible entity for funding and implementing

— Government (national/local), International funds, Development
agencies, private sector, NGO, community, individual)

» Measures differ for different Climatic Zones '
— Artic, floodplains, dry lands, tropical
+ Different Strategies for Economic zones

— Least-developed countries, middle income countries, developed
countries

ABC Impacts — Sri Lanka
An example of issues

Srii Lanka —
Kotmale Basin

In 2002 UNU has installed a set of high resolution and started rainfall
measurement in the central parts of the country in collaboration with

Peradeniya University of Sri Lanka

20)
o
10
off -4
1ol -
l-aot .

Annual Trends South Western Monsoon

Rainfall

change in

F || | r | ull A
B Ir _‘n
: the last 3

North Eastern Monsoon First Inter-Monsoon

decades in
the central
part of Sri
Lanka

December to February

The inter-monsoons have changed. .

I| I' ML This has caused uncertainties in the second
cultivation in the hill country

Station Links with ABC?

October to November
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Atmospheric Brown Cloud

@ The Indian Ocean Experiment INDOEX
identified a thick layer of haze in dry season,
from December to April.

{9 Due to Biomass burning (gas), fossil fuel and bio
mass (aerosol)

Impacts
@ Less radiation

@ Induce surface cooling « The radiation scheme was changed to = =
.Reducg total me:an evaporation :arl1d thus rainfall accommodate scattering and —: O ?: O :
'E;dtﬁggf’sr; of agriculture productivity (less photo absorption of radiation — Impact of ABC =, = 1 lt t
+ Scenarios with and without haze - A
effects were generated. i- '3 IDI‘_
12 B S
i — T

Better explanation of ABC impacts
on climate

« We used local area atmospheric model,
WREF, to down scale climatic variables
for Sri Lanka for a period of 6 months,
using 3 level nested scheme producing
climatic data at 5 km grid resolution.

Result 2: Reduction of Rainfall

Results of a six months period simulation over southern part of Sri Lanka.

* For large rainfalls the % effect is small
(for 100mm/day ~ 4%)

 For small rainfalls % effect is large
(for 1-2mm/day ~ 40%) 4

How do we prioritize intervention?

* Allocating resources: Identify most
vulnerable/critical
— Action Impact Matrix - development and climate
change
— Sustainable development assessment through
consideration of efficiency, effectiveness, equity and
legitimacy dimensions to response actions

Action Impact Matrix to Prioritize
Policies considering economic,
environmental and social aspects.

MIND (Mohan Institute for National Development) study

* Two types of matrices

- Water Using Sectors Vulnerability, Impacts and Adaptation and
effects on development (WED)

- Development Effects on Water Using Sectors Vulnerability,
Impacts and Adaptation (DEW)

+ WED-AIM = Effect A + Impact C
* DEW-AIM = Effect B + Impact D

Climate
Goals /
Policies

Effect of water using sectors on Development

Vulnerability, Impacts &
Adaptation (VIA) in Water
Using Sector

mle|o|e

Risks: In a predominantly
small holder system,

KNI L agriculture is the finest
instrument for PA.

cuture
Row Totals
(With CC)

| = [aari
=| e [Hyaro power

501 _[status o GG impaci”
(51) [Status -5 impacts =

RBP4 2

o [Foers v EEE 1* Disturbance of rainfall

r e A1 patterns adversely affect the

©_[roces oo —t rainfed and Chena farmers, the
BRE E] poorest among the farming
-1)-5| -5

community. Loss of crops due
to floods and droughts saps the
farmers of the meager savings
and leads them to abject
poverty.
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Effect of water using sectors on Development

Vulnerability, Impacts &
Adaptation (VIA) in Water
ing Sectors

ole|ef®

(-3) Risks: Primary food security
comes from locally grown foods such
as rice. 70-80% of total rice production
comes from major and minor irrgation
schemes. Non staples such as yams and
legumes are grown in rainfed highlands.
Changing patterns of rainfall
distribution negatively affects food
security. ABC reduces both inter-
monsoonal rainfall and solar radiation,
each of which will reduce crop yields.
CC impacts are compounded by the
ABC effect, making management of
Yala and Maha seasonal cropping more
difficult, and leading to lower
production and food security.

(59)_[status (o GG impacts)”
1s1)_[status (v

Yield Change due to ABC
— Without ABC — With ABC

@ 15000 + “Maha” (October
@© — March) season
£ 40000 1 rice yield

R ] reduces from

o 9000 5573 kg/ha to

2 0 ‘ 4599 kg/ha [ 17%

reduction]

100 « studies in India
— 15% reduction
(Ramanathan et.

Need different rice varieties, water Al)
management facilities and other supporting

\ policies to overcome this deficit.

50
Days after Planting

Challenges

* In the study area two major crops, rice and tea are
cultivated.

» They both are affected by climate change in different
ways:

— Rice production reduces due to radiation reduction.

— Loss of inter-monsoon rain require shifting rice planting dates

— Tea is affected by temperature variability, moisture gradients
as well as rain intensity.

» Social tensions may escalate as traditionally the
cultivation is practiced by different ethnic groups (rice by
Sinhalese farmers and tea by Tamil factory workers) due
to competition for jobs.

+ Itis extremely difficult to prescribe appropriate
adaptation strategies from outside - they must be '
developed locally.

Mainstreaming adaptation

* Itis important to develop local capacity
— To downscale climate change forecasts to local scale
— To assess impacts

— To study alternate strategies and their appropriateness
(beyond adaptation)

* Mainstreaming adaptation strategies in to
development planning, also has many challenges.
— Inadequacy of qualified researchers

— Lack of dialog between research and implementation
communities

Human Resources in R&D

North-South Scientific Gap

« High income countries have a much higher share of
their populations studying science and technology at
the tertiary level.

« Developed vs Developing countries
Number of scientists — 3.8 vs 0.4 per 1000 people
R&D as a percent of GDP — 2% vs 0.5% or less

The number of publication and citation on research in Science (%)

% of publications % of citations

1981 1995 | 1985 | 1995

Low and middle income 16 14 8 5
High income 84 86 95 95
(Source) ISI
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Brain-Drain Which sectors receive the most investment
% of emigrants who completed tertiary education as a percentage
of the total emigrants [1 ]
@
(Source) Adams, 2003 \
Especially, Asian and African countries
experience severe Brain-Drain.

—
N
—

p
2
(=]
2
Key challenges UNU example project i
* A number of catastrophic floods or near misses v
highlighted the danger of catastrophic disasters =i
striking a major urban center. ¥
» UNU convened an expert meeting in 2003 from 15
. countries
¢ Enablmg ﬂOW from research to — Bangladesh, Cambodia, China, Fiji, India, Indonesia, Lao PDR,
i i Malaysia, Nepal, Pakistan, Philippines, Singapore, Sri Lanka,
|mp|ementat|0n Thai]an andp\/ietnam P s
» Enhancing capacity of higher * which recommended a joint action programme,
. - focusing on assessing extreme flood risks and
education sector supporting developing response plans
climate change adaptation *+  Building on case studies a trainin? program-
comprising of the modules rainfall downscaling,
GIS and inundation modeling have been
developed. [3]
» Training trainers --> Country training --> M.Eng.
Program
x 9 %
&
&
First session 5 countries - 2007 Viet Nam
+ Organized by UNU (1.5 months in two sessions) f\geﬁgjﬁﬁelof Hydrology and
— Resources from: UNESCO-IHE, Monash University, Australia, . Meteorology
Nippon Koei Co., Ltd., AIT, Thailand Do e gomen ™ Controt and
* Participants - Faculty from a University and
professionals from the organization responsible for
flood control - training of trainers
— China: Tsinhua University, Beijing 1
Municipality
— Nepal: Institute of Engineering, Department
of Hydrology and Meteorology Event: 10-16 November, 2007 high flood occurred in Central
_ Phlllpplnes University of Phlllpplnes, (?f\./ie(nam (include Thua Thien — Hue Province). ﬁ
PAGASA (Hyd ro meteorological Agency) E::I:l.]:::r(]gerfume) River is the largest river of Thua Thien-
— Sri Lanka: University of Peradeniya, Hue province located in the Central Coastal Area of
Irrigation Department Vietnam. The catchment area of the Huong River is about
_ Viet Nam: Institute Of Hydrology and 2700 km2, occupying 52% the total area of the province
Meteorology, Department of Storm Control
and Dyke Management 28
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« Time of simulation : 2007 NOV 11 - 14

«  Grid spacing : 45-15-5km for domain 1-2-3
« Meteorological data: Every 6h from NCAR
+ Time step : 270s

Simulation result for 48h

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

AT Pl

Setting up a national Capacity
Development training program on
extreme floods

* Intensive traning
program for
professionals to rapidly
develop local capacity

¢ Organized jointly with
the university and
relevant government
agency

e Supported with
HIGHER EDUCATION

Meeting In
programs Colombo, Sri Lanka
On Program
o A NEW TYPE OF
HIGHER EDUCATION May, 2008
PROGRAM IS '
NEEDED 36 senior officials

A UNU proposal for new type of graduate
programs to support global needs

Universities
In Developed
Countries
Finishing years
3-6-12 months
1 year
Universities
In Developing
Countries

1ll. Sandwich post-graduate studies in local
universities and the UNU

Characteristics of Post Graduate
Research on adaptation

» Research Topics: Specific research topics are
developed in consultation with national universities,
implementation agencies and international
organizations.

* Multi-disciplinary teamwork: The research programs
utilize existing linkages and contacts with government
and national organizations of UNU and partner
organizations to promote holistic research programs
covering a wide range of diciplines, from natural, social
and economic standpoints.

» Multi-stakeholder involvement: Establish strong
linkages between global and local issues, technical
solutions and policies, and academia and UN system
through the joint supervision of graduate students.

Summarizing:
Issues for developing countries

* Itis necessary to create new opportunities and
provide an enabling environment in which the
communities affected by climate change can
define their own programs based on traditional
knowledge or social harmony

+ Ability to understand future changes, potential
impacts is very important to design appropriate
adaptation strategies.
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Role of Universities in advanced
countries

* Help developing counties to customize global
knowledge
— Modifying and calibrating models
— Setting up observations and verification methodologies

+ Jointly develop “Adaptation Science” : what are the
principles?
— Target to preserve: output, jobs, ecological services
— Prioritizing
— Impacts of adaptation

35

Concluding Remarks

« Enhancing capacity of higher education sector in the

developing countries offer best hope to successfully
address climate change challenges

» The support of developed country is extremely important

to rapidly develop the higher education sector in
developing countries and also develop capacity of
professionals through joint training programs

« Joint degree programs can harness best of human

resources, facilities and existing knowledge to address
pressing global problems related to climate change and
adaptation.

37
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3. &Y

[URZEZHHEIT DEHICIE. TRIVF—DNEXRG OB EDRM DR EZ
DERDARYRTH D, ZDIEHICIE, EEREARFZNMBRICHD - EEL. AR
R EZOREDOMAZHE URTNIERSR, T2, [URZEINDBEMITE L
BICE->TRE - HEDFHHNEREZLE I DAEIRREE R > TCND, S - ib
FBOFUECH U T, RERRERMELLSERT DLHDIARZRICIIE UET
FRDCENMEBETH D,

=233y TJTOFRIBEEERZTE L C. [URZBIDINEIEZNADBEIC
INETR 5 DDF——F TIIEE] AESNTZ.

Integrate

EFBEZNZNOEEDME O ICRFORMEMRE T D E

Interact

ERDMADET. TA, iE, EBXOEORN - EEERET DL
Innovate

ME M - EEZB U T, FACRRBO O RMEZRIEIDCE
Ensure

URZBNDINHI CBMICAITIZERNSTTEI ZERICHET DI C
Enjoy

SURZEDINHI CBNICITIZEHADOE N ZERE LB E

I RIRZETEOERICRIT TEHR THEINST 4 DDEERIEE CRDS
NEASDCEDIZ,

Cooperation for adaptation to climate change
SURZENN DB DTZ O DFFEHEE

Relations among developed and developing countries
FEECER FEEDOBR

Demand for a new type of civilization
CNFETLERESDIICIINE - £TEDER

Strategy for global and local environments
TIHERBVIRIE & MITIRIB(CXT T DS
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fHgx 1. JOTSA

Role of Technologies and Universities in Mitigating Climate Change

- A joint symposium between the Centre for Research and Development Strategies, Japan Science and

Technology Agency and the International Institute for Industrial Environmental Economics at Lund University -

2 December 2008, 08h45-17h00
Aula, International Institute for Industrial Environmental Economics (llIEE) at Lund University

Tegnérsplatsen 4, Lund, Sweden

Chair person: Hakan Rodhe, Assoc. Prof, IlIEE

08.45

09.00

09.20

09.40

10.15

10.45

11.10

11.30

12.00

13.30

13.50

14.25

14.50

15.25
15.55

16.45

Registration and coffee

Welcome & Introduction of the Theme: Prof. Lena Neij, IlIEE

“Climate Change Initiative” at Lund University: Prof. Per Warfvinge, Lund University
of Technology

Long Term Prospects of Mitigation Strategies for Global Climate Change :
Technology Development and Role of Universities: Prof. Itaru Yasui, Principal
Fellow, JST/Center for Research and Development Strategies

Coffee

Cost reduction of Energy Efficiency Technologies and Challenges of Technology
Transfer: Prof. Lena Neij, IlIEE

Industry characteristics and Diffusion of Eco-innovation cases of Nordic Countries:
Assoc. Prof. Naoko Tojo, IIIEE

Q&A and discussion

Lunch

Economic growth, energy consumption and CO2 emissions in Sweden 1800-2000:
Assoc. Prof. Astrid Kander, Department of Economic History

Cases of Clean Technology Transfer and Roles of Education: researchers at llIEE
GIES-Global Innovation EcoSystem: A Proposal of A Framework for Technology
Transfer: Dr. Kayano Fukuda, Fellow, JST/Center for Research and Development
Strategies

Adaptation Strategies for Global Climate Change: Capacity Building and Role of
Universities in Advanced Countries: Dr. Srikantha Herath, United Nations University
Coffee break

Roundtable discussion: Role of technology and universities in mitigating climate
change

Wrap up and closing remark: Assoc. Prof. Hadkan Rodhe, IIIEE
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fyix2. LESE

Last name First name Affiliation
Bernardo Ricardo Energy and Building Design, LU
Emtairah Tareq IEE, LU
Fukuda Kayano JST/CRDS
Hansson Lars lIEE, LU
Harnnarong Faikham IIEE, LU
Jang Jaehyun lIEE, LU
Kander Astrid Dept of Economic History/CIRCLE, LU
Kiss Bernadett IIEE, LU
Kiva Olena IEE, LU
Kohler Andreas lIEE, LU
Manomaivibool Panate IIEE, LU
Mendoza Paola IIEE, LU
Mirata Murat IEE, LU
Marino Angelica IIEE, LU
Neijj Lena IIEE, LU
Paulavets Katsiaryna IEE, LU
Plepys Andrius lIIEE, LU
Rampersaud Preeya lIEE, LU
Rantanen Jyri llIEE, LU
Rodhe Hékan IIEE, LU
Sarasini Steven Research Policy Inst., LU
Strahl Joe Dept of Urban Studies, Malmé Univ.
Strupeit Lars lIEE, LU
Tojo Naoko IIEE, LU
Viswanathan Samira lIEE, LU
Wang Yutao Ecology Institute, Shandong Univ.
Warfvinge Per LTH, LU
Yasui Itaru JST/CRDS
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