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Challenges to Low Carbon Asia
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Heinz Schandl

Prof Heinz Schandl holds a PhD in sociology and is an expert for environmental reporting,
natural resource management, resource efficiency and sustainable consumption and
production. His research links social theory, social metabolism and public policy. He leads
CSIRO’s research capability in SCP and the Green Economy, is lead-author of a report on
Resource Efficiency: Economics and Outlook in Asia and the Pacific commissioned by the
UNEP Office in Bangkok and has been a consultant for the OECD, the World Bank and the
Asian Development Bank for sustainable natural resource use and green economy. He is an

adjunct Professor at the Australian National University School of Sociology and a permanent
visiting Prof at the Institute of Environmental Studies at Nagoya University. He is a member
of UNEP’s International Resource Panel, a council member of the International Society of
Industrial Ecology (ISIE), chair of the Socio-Economic Metabolism section of the ISIE, editor
of the Journal of Industrial Ecology and editorial board member for the Journal of Material
Cycles and waste Management. He has extensive experience in science and project
leadership and in providing research that informs public policy in the domain of sustainable
natural resource use and sustainable development.

At the start of the 21st century, Asian economies are facing a changing economic context of rising
and more volatile natural resource prices. Pressure points of climate change, food and water security
and supply security for key natural resources including fossil fuels and metals are converging in an
unprecedented matter. The future prosperity and competitiveness of the Asia-Pacific region will depend
on well designed policies that guide a transition to sustainable consumption and production (SCP) to
allow for resource efficient, low carbon and inclusive growth in the region.

SCP and the green economy are policy domains characterised by complexity, contestation, and
uncertainty and will rely, in order to be effective and efficient, on the best available scientific evidence
about the quantity of natural resource and emissions that are fuelling economic growth and human
development in Asia and the Pacific. Such information will be required to inform the public and policy
debate, to help set targets for resource efficiency and emissions intensity and to measure progress
towards achieving inclusive green growth.

Over the last decade, the international research community jointly with the United Nations Environment
Program (UNEP) and the Organisation of Economic Cooperation and Development (OECD) have
developed a comprehensive knowledge base about the amount of natural resources that were used
globally and in the Asia-Pacific region and the amount of waste and emissions that have been the
backbone of economic and human development. Based on a comprehensive and robust historical record
about the relationship of economic growth, resource use and emissions scenarios of future natural
resource demands can be established.

In this talk the recent history of economic development, natural resource use and emissions will be
reviewed and scenarios about future demands will be presented. We will compare global trends with
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trends in the Asia-Pacific region and will discuss trends of important countries including Japan, China
and Australia.

During the last four decades, most of the growth in global resource use and emissions has come from
the Asia-Pacific region which has now become the largest user of natural resources globally. The
resource base has shifted from mainly biomass in the 1970’s to a mineral resource base of fossil fuels,
metals and construction materials. The main driver of growing resource use and emissions has been
consumption with population growth becoming less important. The region has increasingly become a net
importer of natural resources which exposes regional growth to the volatility of global natural resource
prices. Most importantly, the efficiency at which natural resource have been used in the Asia-Pacific
region have been declining since the turn of the century caused by a shift in production form more
efficient economies (such as Japan and South Korea) to less efficient ones (such as China and India).

Taking a footprint perspective on natural resource use allows us to attribute material use to final
consumption in countries and provides us with an additional perspective about the relationship of
economic development and resource use. From a material footprint perspective the landing point for
natural resource use based on current modes of consumption and production lies between 25tonnes per
capita (such as in Japan) and 35tonnes per-capita (such as in Australia). Multiplied by 9 billion people
who will live on the planet this would amount to 270 billion tonnes of natural resources globally or 4
times the level of today leading to unprecedented environmental impacts such as accelerating climate
change, depletion of some natural resources, increased degradation of soils and water bodies and fast
growing air pollution.

Scenarios will be presented that show the impact of a global carbon price of between 25%-50$ per
tonne and large investment into resource efficient technologies can assist a transition to a green
economy in Asia and the Pacific and globally without damaging economic growth or employment. The
empirical data presented shows that shifting investment from brown to green sectors and activities and
supported by appropriate macroeconomic settings (such as a green budget and tax reform and carbon
pricing) will be instrumental for the resilience of economic and human development of Asia and the
Pacific in the 21th century.
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Measuring Progress towards Green Growth and Low Carbon Development in Asia
Heinz Schandl, the Commonwealth Scientific and Industrial Research
Organisation (CSIRO), Australia
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Measuring Progress towards Green Growth and
Low Carbon Development in Asia

Keynote presentation at the ‘Challenges to Low Carbon Asia Symposium’ organised by the Ministry of the
Environment of Japan (MOEJ) and the National Institute for Environmental Studies (NIES)
17 October 2013, Tokyo, Japan

Heinz Schandl | Senior Science Leader

ECOSYSTEM SCIENCES DIVISION/CLIMATE ADAPTATION FLAGSHIP

What is the future going to be like?

.

Main messages

* Sustainable resource use and low carbon development will be
instrumental for Asia to ensure socio-economic development in a
world in which resources are more constrained and the absorptive
capacity of ecosystems is decreasing rapidly

* Challenge for public policy to achieve a transition to a Green
Economy enabled by resource efficiency and systems innovation

* Change will not occur spontaneously but will require well
designed policies

* Measuring progress more inclusively will provide an evidence
base to the policy and business community to steer a transition to
a resource efficient and green Asia

* The change required is achievable if we make the right decisions
now.

Broadening the Compass for Decision
Making

GDP
Employment rate
Inflation rate
Interest rate
Stock market

Drivers Pressure State Impact Response

Framework
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Policypsettings q Drivers
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t rt and consumption,
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Economy, human Material, Energy
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in Asia| Heinz Schand

SEEA and MEFA

System of Environmental Economic Accounts

Material and Energy Flow Accounts
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Natural Resources are Used and Waste and Emissions are
Generated at all Steps in the Production — Consumption Process

whole life-cycle
approach

Products and
Services, $

Stock Accumulation
Buildings,
infrastructure,
industrial and domestic
capital

Decoupling and Dematerialization

Figure 1. Two aspects of ‘decoupling
Human well-being
Economic activity (GDP)

Resource decoupling

Resource use

Impact decoupling

¢ Time

Environmental impact

Source: UNEP 2011.
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38 billion tonnes of natural resources use in 2008

Domestic Material Consumption (DMC) = waste equivalent

oo Asia-Pacific 70 billion
tonnes (2008)
70,000 - m=mRest of World
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Source: UNEP 2011, West and Schandl 2013.

Environmental Impacts of Economic Activities

[Problem ___ [ echanism ___[Presswres_|

Climate Change

Acidification

Eutrophication

Biodiversity loss

Soil erosion

Water protection

Waste problems

Depletion of natural

resources
Health risks
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Intensive agriculture and forestry

Agricultural and forestry practices

Industrial effluents and municipal
waste water

Manufacturing and households

Non-renewable and renewable

Toxic substances
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Energy consumption, land use,
material flows

Energy consumption, land use

Land use

Land use, material flows,
global trade

Land use

Land use, energy consumption

Material flows

Material flows, energy use and
land use

Biological activity

Economic growth and natural resource use in Asia

Transition to new materials
Increasing recycling and waste challenges
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Growing trade dependency

1,200
m Metal ores and industrial minerals
1,000 Fossil fuels
m Construction minerals
800 H Biomass
o
2
£ 600 -
2
5 "o
= 400
s nh .---- .ll--..l
200
0 '-F"F-F""llllllllllllll!IIII!IIIM |
1970 1975 1980 1985 1990 200 2

-200 -

INEP 2011, West and Schandl 2013.

wards Green Growth and Low Carbon Development in Asial Heinz

Reducing material efficiency
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Challenges and opportunities

* 3 billion additional middle class consumers by 2030

* 80% rise in steel and cement demand by 2030

* Price rises in food, energy, materials and water

* Cost of extraction of oil and metals doubling

* Recycling potential for many metals underutilised

» Converging pressure points of supply security and climate change
* Large investment in resource systems needed to satisfy demand
* Housing, transport, energy and food may deliver 75% of savings

* $2.9 trillion of savings in 2030 through capturing the resource
efficiency potential (3.7 trillion if carbon is priced at 30S a tonne)
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A changing economic context

Global commodity prices since 1900
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Economics and Outlook: Scenarios for growth,
employment and resource use in Asia
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Step Change in resource 255 global carbon price Integrated Global Economy
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sectors
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Decoupling in Asia Decoupling in Japan

Energy Footprint Asia ¢ Dematerialization Energy Footprint Japan Carbon Footprint Japan
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Decoupling in China GDP in Asia
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Per-capita resource use and economic growth in Asia Incremental and transformative policies

Per-capita Energy Footprint Asia Per-capita Carbon Footprint Asia

Policiesaimed at transforming current systems
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Policiesaimed at improving current behaviours within existing systems
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Transformative policies

* Green budget and tax reform — revenue neutrality

* Pricing and capping the use of natural resources and carbon
emissions at source

 Paying productivity gains in increased recreation time and not just
by rising incomes — to reduce rebound effect

* Replacing subsides on resources

* Investing in product service systems, eco industrial parks and eco-
cities, resource recycling and cascading

Institutions ‘naturally’ respond to sustainability
issues when the causes and consequences are
understood, when there is something that can be
done and when there is a social commitment to
do something.

Technologies are not the bottleneck — social choices are

* Economics to cover scale, ¢ Social science to
allocation and distribution  understand the social
of natural resources nature of production and
* Monetary and physical consumption
accounting * Agency of social actors is
« Based on the notion of constrained and enabled
socio-economic by natural and social
metabolism conditions that have to be
addressed in both material
and symbolic terms

24

Thank you

Ecosystem Sciences Division

Social and Economic Sciences Program
Heinz Schandl

Senior Science Leader

t +6126246 4345

e heinz.schandl@csiro.au

w

Adjunct Professor at the ANU School of Sociology

Visiting Professor at the Graduate School of Environmental
Studies, Nagoya University

Member of the UNEP International Resource Panel

ADD BUSINESS UNIT/FLAGSHIP NAME




25

Ty ar

&R - ZBEMNoHT-
BRIRTO7F

— ———
EAAREANARS-6 —MEMYLEUIL

BEHRL LR —RLBI A RIT A
FOTERFRHE~AODF YLD
FUTFRI—F IO CHREMASNEN?-

BaAERS 1A
FET ERE
FETRU-TIONITHREN

wisENATE  EEAT

25



26
Challenges to Low Carbon Asia
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“Decoupling” report by
UNEP International Resource Panel
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faire plus avec moins,
souligne le PNUE

N3 HER P
DL HE: FHARE

Humanity Can and Must
Do More with Less: UNEP

http://www.unep.org/resourcepanel/Publications/Decoupling/tabid/56048/Default.aspx
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Key Issues for Material Resources vs. LCS
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Demand for carbon-intensive material production (e.g. Steel, cement)

Possibility of consumer/importer-based accounting scheme to consider GHGs and
their reduction potential embodied in international trade of resource-intensive
commodities — An indicator for OECD’s Green Growth Strategy

Availability of critical metals for Low-Carbon Technologies (e.g. PGMs, Lithium,
Rare-earths, etc.)

Wise use of secondary resources as potential to reduce carbon emissions, e.g.,
— Scrap iron to EAF with low-carbon electricity
— Efficient cascading use of waste plastics
— Use of slag as substitute of limestone in cement production
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Journal of Industrial Ecology
Vol. 16, No.4. Special Issue (August 2012)
Greening Growing Giants

== Editorial

Greening Growing Giants :
A Major Challenge of Our Planet
(pages 459-466)

i

Seiji Hashimoto, Marina Fischer-Kowalski,
Sangwon Suh and Xuemei Bai

Result of MF modeling :Buildings (by SHI Feng et al.)

Short lifetime Medium lifetime Long lifetime
1500 -Elos (100 e¥igear) tock (1090) 59 1500 -Elow (10°ml tock (10° ) 5y509  Flow (10° mfyear) Stock (10°m) 5,
—— Construction i Copsimietion g
40 1200 — pemaliion 40200 4 pemofion o
30 900 | ——Consruction (Statisfa dg 20500 | —— Consmcrion Satisiflr dt 5
= Stock: —— Stock
< 20 600 20 600
£ 10 30 1030
z 3
0 o 00
£E528828¢2¢%¢% &
401200 TFlow (10° mTvear] 401200 i
—— Consruction —— Constructon —— Comtruction
0 { —— Demolition 30/900 { —— Demoliton 30 900 | - —— Demolition ot
—— Consimcion (Staifal day
0 20 600 20 600 Stock 20
= So 10300 0
s 300 10
=
&=
=)
2
20
s 15
g 10
é s
= s 2 g S g 2 = Sz 2f sz Tt
FE8E8858¢8¢2¢8 F$E23s:z8¢83¢% g g2
0 Eloty (16 mTyear) YR 0Fwf (5350 FoT(0TmTearT = T 2] ST
—— Construction 300 —— Comsruction 4 300 | — Consnucion
0 | —— Demolition 8 550§ === Demolition 250 | ——Demolition 8
Stock 6200 Stock 6 200 Stock 6
- 150
18 4150 s
b 100 100
0
= 2 2 2
£ 50 50 =
0 0.0 T—c— o0 93
A 88888z 8ggz EB3EggEziEis Ay ok g gk gk 3

34

s

L [ELDIT~ThyTIY T EEREE M~
2. TOTEBRRFHRIODIIMNIE T EERF—LOEE
3. BADERICEBLEEREBERFRBFHDO T
Contents
1. Introduction — Decoupling and resource productivity
2. The role of resources management subproject in the LCS Asia project
3. Analysis of resource consumption and carbon emission associated

with capital stock

Journal of Industrial Ecology
Vol. 16, No.4. Special Issue (August 2012) Greening
Growing Giants

Resource Use in Growing China : Past Trends, Influence Factors, and Future Demand
(pages 481-492)

Heming Wang, Seiji Hashimoto, Yuichi Moriguchi, Qiang Yue and Zhongwu Lu

Toward a Low Carbon—Dematerialization Society : Measuring the Materials Demand
and CO, Emissions of Building and Transport Infrastructure Construction in China
(pages 493-505)

Feng Shi, Tao Huang, Hiroki Tanikawa, Ji Han, Seiji Hashimoto and Yuichi Moriguchi

Paper and Paperboard Demand and Associated Carbon Dioxide Emissions in Asia
Through 2050 (pages 529-540)

Chihiro Kayo, Seiji Hashimoto and Yuichi Moriguchi

Result of MF modeling : MF with recycling

Materials input Materials output
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Result of MF modeling : CO, emission and raw material
consumption (by SHI Feng et al.)

Short lifetime, Non-recycling Long lifetime, High-recycling
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The iron ore and limestone will continue increased until around 2030, which means China must
import more and more limestone and iron ore in the future and faces depletion under current
cement consumption in China.

Prolonging the lifetime of buildings, railway and roadways and strengthening materials
recycling obviously decreased demand for iron ore and limest and CO, emissi 2
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Challenges to Low Carbon Asia

PIPICHITDRRFERES AT LARBRDIZHDEREE
FE

BEBAFAYRBESHARENRE I8 PHERRECZYI—K
(S-6-5 F—LU—F—-) M Rid

RBEKREE), AV/NTRITAANDANY— T2 I TEEEHRR.

HRAXEFSZ (WCTRS) TR, MMEBAEZZ 77 /AT — BA4LXRFOEFEHER.
Transport Policy. Transportation Research D. Regional Science D&,/ Elff&E RS EEER
BY—=5F—"ZEHOH TS,

ITAZZHRNE. BIREE. #RABESIIVIVIELEERN 15 DEZEZE,

FFHREZIC TUrban Transport and The Environment | Elsevier,2004. [Transport Moving
to Climate Intelligence] Springer,2010. [&EHDTFHVUF+4 A~V ] BEEE ,2009 15&
& d.
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SH. PYPELEOREBBH TR, BERRICHED. E—FUE— 3V EEHMATO—IVARRICETU.
TBEHOAUERGEHHBICRT DA IIRENBEENL LU TV D, EEDREFRICEAITTZEDEH Tl
BRI DXBREICTUVERA VI SBB/ERTSUDCET, BEL2EHEFNAESISRCIBBRICHEDT
W, PIF7DELEETIE. EWEFINDDEHEN 4 BIRRICETDEREHD. BERERSE COEMEETHY
TV IIBHERBRBRRETFIVERVET CENBDERTRTH D,

MR T, ARBRICHDPIFDELETIE. SHECHEROMMIEELLBRLU TEERE - EMEZOREERN
ES<HEBIDERAFND, K. FIFPEHOENEXII QBN OEERENMTONLCEHD. BLEEDT
BN THDRERHFHETHD, UHU. BBEOERBAODNNEABE ESHEROEMICEKD. iEH - IR
ThIYIEZEARBLUTOD, —A. REH*(FE. LCC (Low Cost Carrier) ORRICKDEREIMERE
DBENRBULTLD, S JO-/)UURBRBDEREPZEFZ2ICHIFSD 2015 FD AEC (ASEAN
Economic Community) REIZICKD. COMEIGKDIEEICHDTHAD,

COFROIPERZEBEFZ. 2050 FOFIPERBEMZZERIRUDDEFNERED AT LARUEHEZ/ (W
DHECRT A VTP TO-FICKORRIDEEEIC. ECICEDZOOYU—TTOVIHMREZREIT ST
EHNSERSITROENTUVSD, ZTOIJITSTR PIPICHITDERRLBRBY AT LADETIVZERRU.
ZOERFEERAVELOIZBEEZLOE T SEME (AVOID #lg) (RREIZBFEICEIR T DHME (SHIFT #88).
BEIRIFHEBEWRENET D (IMPROVE i) O 3 DO¥REHEIESHT TREIT D,

BRRGEBHAZBY AT LADEIITEUT, I—AVABARZBECU T EXBDT I ITAI27D
E1BIFD, COERBEDHD AVOID #ig-U T, I2/\VT - TREMNSHLEEERE. SHIFT #isE LT —
LU ABBBHAHZES AT ADESE, IMPROVE i UTHBSEEGOERKRRIEEDROMBLZEITLN
HBHRREFDICAEZTBZENATESA TRAIA Ve BHRENDEEERERETDIDI. RENLEE
MRXBIATLERET D, BRZLHBHAZEBEY AT LG, TBICFDREESFHFHEFEBREIZNFH L. X
BOEBRRMECEEEZSDD, Fie. BROFNNERDCEFIC. PIFPELETE 2030 FEHNSSHE
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Tokyo

EHEANBITITDIEH. BE. EFUNOBBZEDZHRCICBRIELHHA I SDARYIEULTE. B
WELHFARBI AT LELTD, =BIC. PIFPOEBRAT—)VTCEB/BHNECHIFEZBED AT AEDESEE
=0, TORBEHANDEE - AOEBOULNANIVICHU TTNSDEEZRRICERT D EICKID T, EITHK
FULBWMERER CHGAELGHMRNZBY AT ADERASND.

—7h. BRIRGWFE[RBIATLAOETIITELUTIR. BREGAERBEC Y T« EMENIT TS A
FI—ZFBIFD, COFRIRDEEHD AVOID, SHIFTEEEE U T, #%8 - KEDORBmE#MEUZA I —E—
FIBY AT LERRL., EYSRBELBROEEI I R—FEERTDCET. EEBEEFNRITSS1 T
AFA)E BEDA INR—VIAVEFRIDELDE. HBRAT—)VTOEEXDO#RERREFHFE (FE3% ROD:
Rail Oriented Development) Z12%E 95, HIEH'S GMS (Greater Mekong Subregion) ICE 2 KEEFN T3,
REEEZMENOSRBEN. EMEXRZE STV IHDHE - KENGRTIMRNAESOLEEZOND, EF
EElF. M ETEBEEENRECEICEMLEZEDEmXIX~DERERAFN. ENE#HEULE
EERDEFSIND., F/iz. IMPROVE ilREC U T, BENE - izt - D ERRIEN DD, CNDODEEE
ERHICEMI D EICEKD. GMS EHEORBEDSRESOEHEIE. BELIFTHSETFEEHICLU
TERRRIZBEE THREIEN. REROEBRIBEFDEEXRRNS—EHURLE. A VI —E—FIVRBIXTAIC
FDEXEIDF—PERIND,

COFEOSBERREZBYRATLAOEIITVDBEMEICDOOVT. CO, HiHEEKIEICHIF T DZHDZEIED
MEROREMHZEENICANUR, BHRZBEY AT AICDOWTIE, #hiE, /\XSEE X X7/ (Bus Rapid
Transit : BRT). EC W\ DZEHHADEHRKTIEY AT LAZNRIC, PIPEHHOZEELN)V. AORER, A0
BEICHUT, BRECGIFHFHRZBY AT LAORKEZTL. CO, HHDOKIEHIRIC BEIRHFFODL NIV
ERUIE, FiE. KRBEGEH#RER METENAMREISND/ D ITICHEVT, [FRORZKBA 2 T SN\DREREE
BEERUCEDBEMMZESTULCHER. RER 500 FODHEREEBOBEERIRUIEIES. TORER
TERBEEMZITDXRD. CO, HiHBIHCHBEBOMBICEOLTEMMENSOC EHRSNE. =5IC,
SEOSRHERZBICHI DO TREEIREMBFSNDIVTIVOPELIIF I EVDERNMHICHSVTE.
BRT ZH/DEURRBRRZBY AT ADEARZEZEHHDRFEE CRFFURRUIE.

WIHEBY AT AICDOVWTIE BTSAFI—DICHIFDEEIMICOVNT, NDDTTOFBHIASLER
ICFDEALEHNDI D ZR BB ED S F UL, BBERSEXDERRE - BIrZSHOERETOT
ACH1T3 CO, BFIHBEAMITDCET, UITSAFI—VDOERRREELRUIE. e, U TSAFI—2
DOMREEBRFCICDESZBRBE I TULHER. BEEREDNROCBEEXID S W X PHERX
HBUCTHDED. KEEREHHEHIRZEEIBICEETESICESVHEREEDAERDIVRETHDSCEHR
cNic, =bIc, AEE GMS Z#ESE - EMmAOSRHFEHDERES T I AU, TOEMBICLDIER
. BMRBRE. CO, IHENDZEZNMULECS. KiEd CO, HIRN g TEdEhRENIE,

RTF—VlE BEEXRZE. HAKRZE, BEEIAZ (HHARE). RRIFERZE. BIUXFE (RiRE08)
D5 D2DF—LDSBHRTND,
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The Environment Research and Technology Development Fund
S6), the Ministry of the Environment, Ja
Symposium “Challenges to Low Carbon Asia’ (13/10/17)

Strategies and Instruments for Low-Carbon Transport
Systems in Asia

Principal Investigator: Prof. Yoshitsugu Hayashi, Nagoya University

S-6-5(1): Prof. Y Hayashi (Nagoya Univ), Dr. H Kato, Dr. K Nakamura, K Ito, M Fujita
S-6-5(2): Prof. A Fukuda (Nihon Univ), Dr. T Ishizaka, Dr. H Ito

S-6-5(3): Dr. S Hanaoka (Tokyo Institute of Technology), Dr. K Nakamichi

S-6-5(4): Prof. F Nakamura (Yokohama National Univ), Prof. T Okamura (Toyo Univ)
S-6-5(5): Prof. T Okuda (Nanzan Univ)

School boy w4
at 4:30
in Suburb of

Bangkok Post
4 Sept 1993

Per Capita GHG Emission

Risk of rapid growth in CO:z emission in
developing countries in Asia

Developed
Countries

"ITIITIIEE

Photo by Hayashi(1993)
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Visioning Future Transport Systems with Key Indicators
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Visioning Future Society in Asia
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for Solution
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Policy/technology options (CUTE Matrix)

‘ AVOID SHIFT IMPROVE

+ Transport oriented
development (TOD)

+Railways and BRT
development

« Interchange improvement
among railway, BRT, bus and

«Pol il
ly

« Efficient freight distribution

Regulations + Land-use control

+ Telecommuting
Information +Online shopping

« Lifestyle change

« Subsidies and taxation to
Economy

location

Mass Rapid Transit Master Plal

Driving Forces of Society in Asia

10 lines, total

para-ti it modes

« Facilities for personal mobility
and pedestrians

+ Separation of bus/para-transit
trunk and feeder routes

+ Local circulating service

«+ Control on driving and parking

+ITS public transport operation

«Park & ride

+ Cooperative fare systems
among modes

o L

10 LatPhrao-sam
Rong (30.4 km)

distance 464 km

« Development of electric
vehicles

+ Development of biomass
fuel

«"Smart grid“ development

+ Emissions standards
«“Top-runner" approach

«"Eco-driving"

«ITS traffic-flow management

« Vehicle performance
labeling

« Fuel tax/carbon tax

« Subsidies and taxation to
low-emissions vehicles

nin 2020
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Source: UN World Population Prospects: The 2010 Revision

\ ®@Ageing in Thailand (2010-2050)
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The Framework of Backcasting Approach to
Developing Low-Carbon Systems (S6)

Economic . Technology
[ Growth ][ Ageing H Innovation ]
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Urban-megional ‘

PrOEOSinﬂ Vision: Hierarchicalli Connected ComEact City

= L

S g =~ L
Hierarchical Public Low-Carbon & Efficient

Transport System
S

Well-Connected
Hierarchical Urban Cores

Inclusion of the Low-Carbon Transport Vision in
Policies in Asian Developing Cities

Khon Kaen cit
AVOID,

SHIFT,

~IMPRQVE_ |
2

Transit Oriented Development (More
population along BRT corridors)
@ BRT Development (5 new routes)

More Low Emission Vehicle use
(30% of HV, 50% of EV motorcycle, 50 % of EV truck )

Road Transport System
e S
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Decomposing the Vision(Target) of Urban Transport Systems

into Low Carbon Strategies

Mitigation IMPROVE
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Steps of the Backcasting Approach
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Urban Policy Roadmap

Changes in MRT Networks and Urban Forms
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Interregional

on Urban Policy Roadmap
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, :
SR NEEES Targeting Necessary Rail Use

for Low-Carbon Interregional Development
(with / without)

| Case Study: Bangkok—Hanoi |
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 Optimal Modal Splits for reducing 40% CO, emission
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Conclusions
Findings
¢ Hierarchical Compact City and Mainstreaming Rail & Water
can meet diversifying passenger transport demand and
growing freight transport demand in GMS.
e 40-60% CO2 mitigation is achievable by early urban transit
development and HSR development in GMS.

Policy Implications

e Leap-frog is required to shift from high-carbon road-oriented
mobility and supply chain to transit-oriented urban lifestyle
and rail-oriented industrial development in Asia.

¢ Drastic reforms of life-style and production process should be
induced by transport reform.

X O
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The Roadmap for Low-Carbon Interregional
Transport Development in ASEAN and China

CO2-emission reduction
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Challenges to Low Carbon Asia
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Kejun Jiang

From 1993, Kejun Jiang began the research on climate change relative to energy policy analysis,
which focus on energy technology policy assessment, energy supply policy assessment, renewable
energy development and energy conservation. Started from 1994, have worked on Integrated
Assessment Model(IAM) development for energy and GHG emission scenarios, policies, focusing on
China and global analysis. At present He is mainly working on policy assessment for energy and
environment policy assessment by leading Integrated Policy Assessment Model for China(IPAC)
team. Major focus includes energy and emission scenarios, energy policy, energy system,. energy
market analysis, and climate change, local environment policies and international negotiation.
Started from 1997, worked with IPCC for Special Report on Emission Scenario and Working Group
IIl Third Assessment Report, leader author for IPCC WGIII AR4 Chapter 3, and leader author for
GEO-4 Chapter 2. Now he is CLA in WGIII of IPCC AR5, LA for IPCC AR5 Synthesis Report, and
author for UNEP Emission Gaps. His recent research projects include energy and emission scenarios
for 2030, low carbon emission scenarios up to 2050, assessment on energy tax and fuel tax,
potential for energy target in China, development of Integrated Policy Assessment model etc., He
got his Ph.D in Social Engineering Department of Tokyo Institute of Technology.

Globally 2 degree target by 2100 was confirmed in the international negotiation process in recent years. The
remained question is whether this target is feasible or not by thinking slow progress in last decades even though
Kyoto Protocol set up targets by 2010. The IPCC called research teams on modeling to analyze the possible
pathway, policies options, and cost benefit analysis for GHG mitigation. China’'s CO, emission from energy and
cement process already accounts for nearly 24% of global emission, and the trend is expected to keep increasing.
The role of China in the global GHG mitigation is crucial. This paper presents the scenario analysis for China's Energy
System in the background of global 2 degree target, and discussed the feasibility for the lower CO, emission scenario
in China. The finding says it is possible for China to limit CO, emission, reach emission peak before 2025, which
make the global 2 degree target feasible, in Which energy system development is a key. And recent progress of key
technologies, availability for further investment on low carbon, policy implementation make it much big possibility for
China to go to low carbon emission development pathway.

Previous studies on emission scenario shows that it is possible for China to peak CO, emission by 2030 if strong
policies are adopted, and with a relatively high cost. Peaking CO, emission before 2025 is a very big challenge for
China. Modeling study by IPAC on the 2 degree target said it is also still possible for China to peak CO, emission
before 2025, but several pre-condition are needed, including optimazing economy development, further energy
efficiency improvement, enhanced renewable energy and nuclear development, CCS etc.

Rapid increase of energy intensive products output in last several years is major driving force for fast energy
demand growth. Energy intensive industry consumed more then 50% of energy in China, and accounts for more than
70% newly increased power output. Further trend of energy intensive industry is a key factor for energy and CO,
emission in China. Development of energy intensive industry should be limited. The quick change in the pattern of
economy development, means much high social energy conservation rate. Scenario analysis shows many energy
intensive products outputs will reach peak before 2020, with a much slower growth rate compared with that in the
11th Five Year Plan, and therefore will significantly change the pathway for energy demand and CO, emission. This
would happen ether through positive policy action to optimize economy structure change, or passively by market over
supply, we saw output of many raw material and final consumption good are around half of global output. Rate for
infrastructure increase is large enough to support economy development and residential demand in China even
though high GDP growth rate, income increase rate and urbanization rate. Export was one of the major driving force
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for energy increase, however we do see the large share of Chinese products in the global output, which shows limited
space for further increase of the share.

Energy efficiency should be further promoted. During 11th Five Year plan, energy efficiency has been improved
significantly. By reviewing what happened in energy efficiency in 11th Five Year Plan, comparing with energy
conservation effort in last several decades, and effort in other countries, China now is making an unprecedented
action on energy conservation. Energy conservation policy was set as one of national top policies. Energy intensity
target was one of key indicator for local government official. Frequency of policy making on energy saving is
extraordinary high, which could be seen from policies announced by national government from middle of 2006 to
middle of 2008, with a rate one policy per week. A policy framework was well established in 11th Five Year Plan on
energy conservation. Such kind of policy circumstance provide well basis for energy efficiency improvement in 12th
Five Year Plan and after. Much more specified policy and action on energy efficiency could be implemented such as
quick moved higher energy efficiency standard, market based mechanisms, higher building energy code etc. Target is
to make China’'s energy efficiency in major sectors to be one of the best by 2050 to 2030.

China is a now a leading country in new energy and renewable energy. By 2011, installed wind power capacity is
62.7GW, with an increase of 18GW in 2011 which is two third of global newly installed capacity in 2011, and annual
growth rate from 2008 to 2011 is higher than 60%. Based on the planning in China, by 2020 renewable energy will
take 15% of total primary energy, which include renewable energy not included in national statistics of energy.

In the global 2 degree scenario, power generation from renewable energy could reach 48% of total power
generation, leave only 17% for coal fired power generation. Installed capacity for wind solar and hydro is 930GW,
1040GW, 520GW respectively by 2050.

And another key factors is increasing of natural gas use in China. In the enhanced low carbon scenario, natural gas
use will be 350BCM by 2030, and 450BCM by 2050. In the 2 degree scenario, natural gas would be around
480BCM by 2030, and 590BCM by 2050. Together with renewable energy, leave coal use in China by 2050 to be
lower than 1billion ton.

For CO, emission, Carbon capture and storage could further contribute CO, emission reduction.China has to use
CCS in the case of large amount of coal use for next several decades. Even with the enhanced low carbon scenario,
there will be around 1.8 billion ton coal used by 2050. CCS is essential for China to go to deep cut after 2030. Even
though CCS is not yet get into commercial market, and still high cost. However based on the study IPAC team
involved for CCS implementation in China, in the Enhanced low carbon scenario(ELC) adopted CCS as one of key
mitigation options.

Technology progress is a key assumption for low carbon future in China. The cost leaning curve for wind and solar
and many other technologies is much stronger than model used. For example, cost for wind power generation has
decrease more than 40% in last two years.. And now in the coastal area, power generation cost for some wind farm
already can compete with coal fired power plants.

The progress for end use technologies also move faster than model assumption. Electric appliance such as LED TV,
higher efficiency air conditioner, high efficiency car etc., already have higher penetration rate by 2011 then model
assumed If policy is right, lower energy demand in the 2 degree scenario much feasible by 2020 and after.

In the meantime, rapid GDP growth rate provide strong support for low carbon development in China. In 11th Five
Year Plan period(2006-2011), annual GDP growth rate is 11.2%. But it is 16.7% annual growth rate if calculated
based on current value. It is expected by 2015, GDP in China could reach 75trillion Yuan(in current value. The
investment need in all modeling study is much small compared with GDP, normally it is smaller than 2 to 4%. If think
about the investment in China, new and renewable energy is one of key sector to be promoted in China inside
government policies and planning, there could be much more investment on renewable energy in future, even though
China already is the biggest country in the world for renewable energy investment in 201 1.

It could be concluded there is big potential for China to go to low carbon future, and it is feasible for China to reach

peak of CO, emission before 2025. Technology progress, large amount investment on renewable energy, strong
policies with extension from that in 11th Five Year Plan, could provide key support factors.
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Energy Transition in China towards 2°C Global Target
Kejun Jiang, Energy Research Institute(ERI), National Development and
Reform Commission, China
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Framework of Integrated Policy Model for China (IPAC)
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/hat’s the future o
Transformatio

* Economic structure optimization policies
* Energy efficiency policies

* Renewable energy/nuclear power generation oriented policies [EEDiese
* CCS Ethonal

* Low carbon consumption/ lifestyle : H Biomass

* Land use emission reduction policies: so far relatively poor = S8

* Climate change target: China is key part of that Bwing

» Can we pay for it? Cost and benefit mhuclear

Primary Energy Demand, Enhanced Low Carban Scenarlo

Hyd
) OHydro

200 2005 2010 20200 2030 2040 2050 OM.Gas
Fi5 =oil

Transformation: Power generation __ L.
Transformati

Power Generation Capacity ccs future
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SO2 Emission NOx Emission in China, ELC scenario

160

1 % 140

4\-% o woner . ) '
T = powergenerton » We are in a rapid change period, energy system need to

response right now.
» But it is difficult to make change due to inertia. It could happen
in decades in other countries, but maybe 5 to 10 years in China
* Coal peak before 2015? Coal fired power plant peak by 2013?
* Much more natural gas demand
o . * Energy pricing should be higher, and need public to
accept(public education)
* There are still more space for new policies
* It could be a big movement in China’s energy system, all
aspects

Challenges for short term energy system in China

Black Carbon Emission in China PM2.5 Emission

Mercury Emission
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Transformation: Air pollutio
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The expected big changes in energy s

» Coal consumption start to decrease, coal industry should be
ready for it, and make own long-term strategy: local
manufacture, export/import, security, clean coal use.

* Much more natural gas demand, need to work out for the
supply

» Much faster progress on renewable energy, both centralized
and distributed

* Grid should be reconstructed to support the system

* Energy price increase, to cover energy environment externality.

* Large scale of nuclear in
» Much lower growth rate for energy demand in China

Transformation: Technologies

Technology learning curve

By 20207 Wind 200GW to S$18000(Beijing), no need to apply number f y
250GW, Solar 50WG Oct. 2012, 1.1 million people apply for 20000number

R&D Expenditures in China

US R&D expenditures in 2008

1078 Yuan

2000 2005 2006 2007 2008 2009 2010 2011 2015 2017 2020

Renewable Energy

Renewable Energy Planning 2006: wind 30GW, Solar by
2020

2009 Energy Bureau: Wind 80WG

2010 Energy Planning: Wind 150 ar 20GW by 2020
2013, the 12t Five Year Plan: 20GW of solar PV by 20
150GW wind

February 2013, 35GW PV by 2015

Now: Wind 200GW to 300GW, Solar 50WG to 120 GW
Based on the conclusion from Chinese Academy for

Engineering, grid in China could adopt these renewable ener
power generation in short term.

The New Five Year Plan on Air Pollution Control

* From 2013 to 2017

» Target: 30% improvement of air pollution

* A package of policies

* In which: reducing coal use in key areas including Beijing-
Tianjin-Hebei region, Yangtze Delta Regions, Pearl River

Delta Region

» Clean oil supply for vehicle, upgrade emission standard and oil
quality

» Regulation on diffusion on high efficiency cars

GDP in China, current price
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Investment in Energy Industry in China

Energy Expenditures in China
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Challenges to Low Carbon Asia
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Challenges to Low Carbon Asia

Background and Purpose of the Symposium

The aftermath of the economic recession, instability in employment, political instability in
the Middle East, and a widening gap between the rich and the poor pose many challenges.
These uncertainties combine with the availability of new sources of energy, such as shale
gas, and the impacts of the nuclear accident at Fukushima. At the same time, measures
to address climate change have become increasingly urgent as a result of intensifying
concerns about extreme weather events and the medium- to long-term impacts of climate
change. At the COP16 meeting held in Cancin in 2010, it was agreed that future global
warming should be limited to below 2.0 °C relative to the pre-industrial level. The meeting
explicitly referred to the importance of a paradigm shift towards building a low-carbon
society that offers substantial opportunities and ensures continued high growth and

sustainable development.

What kinds of initiatives are needed in order to make the low-carbon society a reality? At
the Low Carbon Asia Research Project (S-6) funded by the Environment Research and
Technology Development Fund of the Ministry of the Environment, Japan, we have been
focusing on the continuously growing Asian region, and exploring how the path of energy-
and resources-intensive development can be avoided, and how the region can move to
a low-carbon emission and low-consumption society while at the same time improving
people’s lifestyles through development. As concretemeasures towards the achievement of
a low-carbon society, we have suggested (1) improving resource productivity and cutting
the consumption of resources themselves, (2) building transport systems that emit less
CO,, (3) working on the development and dissemination of sustainable energy systems,
and other measures. We have conducted researches on what we can do to realize these
ideas, and considered what would be needed in terms of technology, financing and

governance systems.

Combining these elements, we have jointly developed with researchers and policy makers
in various nations a set of ten actions and roadmaps to meet the 2°C target and illustrated
that it would be possible to realize the low-carbon society in Asia. This symposium
presents the research outputs over the past five years and two lectures from overseas

experts followed by discussions on LCS challenges.

Low Carbon Asia Research Project (S-6)
http://2050.nies.go.jp/
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Program

Opening Remarks
Soichiro Seki
13:00 -13:10 Director General, Global Environment Bureau, Ministry of the Environment, Japan
Akimasa Sumi
President, National Institute for Environmental Studies (NIES)

Progress of Low Carbon Asia Research Project

13:10 -13:25 N )
Mikiko Kainuma, NIES

Keynote Speech1
13:25 -13:45 Measuring Progress towards Green Growth and Low Carbon Development in Asia
’ ’ Heinz Schandl, the Commonwealth Scientific and Industrial Research Organisation

(CSIRO), Australia

Session1 : Low Carbon Resource Management and Transport Systems

[Chair] Norichika Kanie, Tokyo Institute of Technology

Presentation 1 Resource Productivity toward Low Carbon Society
Yuichi Moriguchi, the University of Tokyo

Presentation 2 Strategies and Instruments for Low Carbon Transport Sysmtes in

Asia
13:45 -15:00 , . . .

Yoshitsugu Hayashi, Nagoya University

[Commentators)
Ryokichi Hirono, Seikei Universty
Masahiro Kawai, Asian Development Bank Institute
Werner Rothengatter, Karlsruhe Institute of Technology, Germany

Heinz Schandl, CSIRO, Australia
15:00 -15:20 Break

Keynote Speech?2
15:20 -15:40 Energy Transition in China towards 2°C Global Target
. - Kejun Jiang, Energy Research Institute (ERI), National Development and Reform

Commission, China

Session2 : Asia Low Carbon Society Scenario
[Chair] Mikiko Kainuma, NIES
Presentation 1 Asia Low Carbon Society Scenario Development
Toshihiko Masui, NIES
Presentation 2 Research Activities for Realizing Low Carbon Societies in Asia
15:40 -16:55 Yuzuru Matsuoka, Kyoto University
[Commentators]
Kejun Jiang, ERI, China
Yasuko Kameyama, NIES
Li Zhidong, Nagaoka University of Technology
Shuzo Nishioka, Institute for Global Environmental Strategies

16:55-17:00 Closing Remarks
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Progress of Low Carbon Asia Research Project

Mikiko Kainuma
Fellow Center for Social and Environmental Systems Research
National Institute for Environmental Studies (NIES), Japan

J—

Dr. Kainuma received her B.S., M.S., and Ph.D. degrees in Applied Mathematics and
Physics from Kyoto University in Kyoto, Japan.

She joined NIES in 1977, and has, since 1990, been engaged with the development of
the Asia-Pacific Integrated Model (AIM), which assesses policy options for stabilizing the
global climate, particularly in the Asian-Pacific region, with the objectives of reducing
greenhouse gas emissions and preventing and mitigating the impacts of climate change.
From 2006 to March 2011, she was head of the Climate Policy Assessment Research
' - Section at the Center for Global Environmental Research at NIES. Currently she is a Fellow
at the Center for Social and Environmental Systems Research in NIES, and serves as an
adjunct professor at Japan Advanced Institute of Science and Technology.

She is a Lead Author of the Intergovernmental Panel on Climate Change (IPCC) Fourth and
Fifth Assessment Report (Working Group Ill: Mitigation of Climate Change).

<Awards>

2011  Academic Award by the Society of Environmental Science, Japan

2010 Remarkable Contribution to Science and Technology 2010:NIce STEP
Scientists by the National Institute of Science and Technology Policy (NISTEP)

1994  Nikkei Global Environmental Technology Award

<Publication> “Climate Policy Assessment”, Springer, 2003

Greenhouse gas (GHG) emissions from the Asian region accounted for approximately 36% of global
emissions in 2005. Considering the rapid economic growth expected in the coming decades, the share
of emissions from the Asian region is projected to rise even further if efforts are not made toward Low
Carbon Societies (LCSs). The reduction of emissions in Asia is imperative for the transition by 2050 to
LCS worldwide that has halved GHG emissions. Furthermore, taking measures toward the realization of
an LCS may also lead to the resolving of other challenges such as improving energy access, reducing
local pollution, and eradicating poverty.

LCS transition by Asia is not an easy task. In order to realize the transition, it is vital that stakeholders
including central and local governments, private-sector enterprises, NGOs and NPOs, citizens and the
international community, tackle this with a fixed vision from a long-term perspective of the society they
wish to achieve, while cooperating with each otherand being aware of the roles they need to play.
Depending on the country or region in Asia, the level of development, amount of resources, territorial
area, culture and other factors differ. Therefore, the actions that are effective may vary accordingly.

The aim of this project is to provide policy options and roadmaps for each country and region so as to
help it develop effective leapfrogging strategies to realize an LCS.

Main results of this project:

- A family of scenario development models and tools has been developed to analyze policy options to
reduce GHG emissions.
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- These models and tools have been applied to various countries and regions such as China, India,
Indonesia, Thailand, Ahmedabad city in India, Guang Zhou city in China, and Gyeonggi Province in
Korea, and have shown the feasibility of significant GHG emission reductions.

- Ten actions have been proposed to provide guideline to plan and implement the strategies for an LCS
in Asia. These actions focus on urban transport, interregional transport, resource and materials,
buildings, biomass, energy system, agriculture and livestock, forestry and land use, technology and
finance, and governance.The roadmaps to implement these actions are presented and contribution of
these actions to GHG emission reductions has been quantified.

- Three main actions proposed to achieve low-carbon urban transport are: compact cities with well-
connected hierarchical urban centers, a seamless and hierarchical transport system, and low carbon
vehicles. Three main actions to achieve low-carbon interregional transport are: spatial development
driven by a low carbon interregional transport system, a rail/water-oriented intermodal passenger/
freight transport system, and low carbon automobile/airplane technologies. The roadmaps to achieve
theseactions have also been detailed.

- Three main actions proposed in the domain of sustainable resource use are: production that drastically
reduces the use of resources, use of products in ways that extend their lifespan, and development of
systems for the reuse of resources.The corresponding roadmaps have been outlined.

- Institutions and governance need to function effectively to implement the proposed actions by utilizing
physical, economic and human resources. Transparent and fair governance that supports low carbon
Asia is proposed to support their implementation.

Future Task

The project has proposed actions and roadmaps to realize LCSs. Many of these actions are in the
nature of leapfrogging.However, the practicalimplementation of the actions depends on a number of
more specific conditions: sufficient financemust be mobilized; behavioural, institutional and other barriers
to the adoption of low-carbon technologiesmust be overcome;and patterns of international, national, and
sub-nationalcooperation must be established. Establishment of an education system to enhance
understanding of the necessity of LCSis also a challenge to realize LCSs.
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Challenges toward Low-Carbon Socie r
—Can Asia change the world through leapfrogging?

Progress of
Low Carbon Asia Research Project

Mikiko Kainuma
National Institute for Environmental Studles z I

United Nations University
17 October 2013

Co-organizer

Organizer
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Without climate policies, the annual average temperature will
increase more than 10 degrees Celsius in some regions in a
worst scenario.

RCP2.6

The global average
surface temperature
increase 0.3 °C to 1.7 °C
in 2100

RCP8.5

The global average
surface temperature
increase 2.6 °C t0 4.8 °C
in 2100 and about 8 °C
by 2300.
[~ eI E—e—— ]
2 -15 -1 =05 0 05 1 15 2 3 4 5 7 @8 ™M
Average surface temperature change (average between 2081 and 2100)
compared to the average temperature between 1986 and 2005.
Source: Fig. SPM.7 in Summary for Policy Makers, AR5, IPCC ARS
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Why are early actions required ?

+Whatever pathways are followed, GHG emissions should be reduced to zero in the
long run. Later the actions become, larger the amounts of reduction become.
Temperature will increase as long as GHG emissions are positive.

*GHG emissions should be below zero to decrease temperature. It takes long time.

-t is very difficult to reduce GHG emissions once they are increased because of
several reasons, such as the lock-in high carbon infrastructure.

+As climate impacts may be irreversible, it may not be recovered even if GHG

emissions are decreased. NE
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CO, emissions pathways in four Representative Concentration Pathways
(RCPs) used for IPCC 5" Assessment Report IPCC (left) and corresponding
increase in radiative forcing (right). 2

This project explored the pathways toward a low-
carbon society where GHG emissions will be halved.

*Whatever pathways are followed, GHG emissions should be reduced to zero in the long run.
Later the actions become, larger the amounts of reduction become.

Temperature will increase as long as GHG emissions are positive.

*GHG emissions should be below zero to decrease temperature. It takes long time.

-Itis very difficult to reduce GHG emissions once they are increased because of several reasons, such as the
lock-in high carbon infrastructure.

-As climate impacts may be irreversible, it may not be recovered even if GHG emissions are decreased.
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(RCPs) used for IPCC 5" Assessment Report IPCC (left) and corresponding
increase in radiative forcing (right). .

Key Questions

1) How much will GHG emissions increase by 2050 in the
Reference Scenario ? How much is the share of the
emissions from Asia?

2) How much will GHG emissions from Asia need to be
reduced to halve global emissions by 20507
What are key actions?
—What are effective actions from the points of resource
productivity? (Session1:S-6-4: Yuichi Moriguchi)
—What are strategies and instruments for low carbon transport
systems in Asia? (Session1: S-6-5: Yoshitsugu Hayashi)
—What are effective strategies to reduce CO, emissions from
energy system, buildings, agriculture and livestock, and
forest and landuse?  (Session2: S-6-1: Toshihiko Masui)
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Key Questions (Continued)

4) What kinds of institutions and governance need to be
introduced to achieve Low-Carbon Society?

(S-6-3: Norichika Kanie)
5) How to approach to promote research collaboration

with researchers/organizations in Asia to develop low-
carbon scenarios?

(Session2: S-6-1: Yuzuru Matsuoka)

6) How to promote collaboration with other projects and
research networks to implement low-carbon
scenarios?

Ten Actions towards Low Carbon Asia are proposed

@E X LTI N Urban Transport Action 6
ma Structured Compact City

Low carbon energy system with

local resources
Mainstreaming trains and

& P-X {1\ WA Agriculture & Livestock
water transportation

%2 Spread of high yields and low
emission agricultural
technologies

P
Action 3 EEREXR A VELLEIN g XS (1o R Forest & Landuse

NG

\

v,

i, | Smart materia}l use that realizes Sustainable forest
the full potential of resources management

ﬁr\ Technology and finance to

Smart buildings that
facilitate achievement of LCS

utilize natural systems
Action 10
Transparent and Fair
Governance that Supports LCS

Asia

&

Local production and local
consumption of biomass

& Action 5

9

S-6-1:Yuzuru Matsuoka
Collaboration with researchers/ organizations in Asia

Up to now, we applied our LCS research approach to 8
nations and 12 regions in Asia regions

Putrajaya
Cyberjaya
Iskandar Kyoto
Malaysia Shiga
[ india ]
[ india ] Guan Zhou
Bhopal Dalian
Ahmedabad ~ *
Thailand
) i
[ Vietnam ] 2 Ratchaburi
Bangladesh . KhonKaen
& :
Cambodia e « Kyonggi-do
o ~
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S-6-1:Toshihiko Masui
Change in GHG emissions with 10 actions in Asia

*  The global emissions will become 1.8 times larger compared to the
2005 level and emissions in Asia will be doubled under the reference
scenario.

« ltis feasible to reduce GHG emissions in Asia by 69% by introducing
ten actions and Others (CH, and N,O emissions from other than
agriculture and livestock) appropriately compared to the reference
scenario in 2050. .

Reductions by

=== Action1: Urban Transport
Action2: Interregional Transport

m== Action3: Resources & Materials

Action4: Buildings

Action5: Biomass

Action6: Energy System

« Action7: Agriculture and Livestock
=== Action8: Forest & Landuse
Others (CH, and N,O emissions from
other than agriculture and livestock
GHG Emissions in
222228 == Asia (LCS)
wenns the world (LCS)
— the world (Reference)

80

GHG emissions (GtCO2e/year)

s oow 3
58888

S-6-3: Norichika Kanie
Proposal from the Governance team

Action 9: Technology and Finance for a Low-Carbon Society

» Promote private-sector R&D for LCS

» Establish adequate funding to support R&D and
technology diffusion,

» Foster environmentally conscious

consumers who choose low carbon | e st parannga
products. i Srvakopey coa \ ——
Action 10: Transparent q e | 1
and Fair Governance that \ [
Supports Low Carbon  fmemsiien ey, DM Taion
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Challenges to scenario implementation and
expansion of research collaboration

Strengthening the collaboration with researches in Asian

countries such as China, India, Indonesia and Thailand

Collaboration with other projects

— SATREPS project: Collaboration with University of
Technology, Malaysia and Iskandar development
agency

— Policy NAMA development project

- Neuw training center by
TGO/MICA in Thailand

- East Asia Knowledge
Platform for Low Carbop*/
Growth f

- Carbon Asia Network
(LoCARNEet)

The 2" LoCARNet Annual Meeting, Yokohama,
24-25 Julv 2013 11
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Findings, proposals and challenges

1) Global GHG emissions are estimated to increase from 42 GtCO2e
in 2005 to 75 GtCO2e, about 1.8 times larger than that in 2005.
The emissions in Asia will be doubled from 16 GtCO2e in 2005 to
32 GtCO2e in 2050. The share of Asian emission in the global one
was 35% in 2005, and it is estimated to grow 43% in 2050.

2) In order to reduce the global emission by half by 2050, the
emissions from Asia needs to be reduced by 69% from the
reference scenario. It is bout 62% of GHG emissions in 2005.

3) Ten actions are proposed to reduce GHG emissions in Asia by
69% by 2050. They are actions on urban transport, interregional
transport, resources & materials, buildings, biomass, energy
system, agriculture & livestock, forestry & land use, Technology &
finance and governance. The contribution to GHG reduction of
each action is quantified by CGE model.

Thank you very much! PO

http://2050.nies.go.jp/s6

The Low-Carbon Asia Research project is supported by the Environment Research and
Technology Development Fund (S-6) of the Ministry of Environment, Japan
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Findings, proposals and challenges

Continued

4) Low-carbon scenarios for 8 nations and 12 regions in Asia have
been developed with the collaboration with
researchers/organizations in Asia.

5) Considering the need of the Asian countries to address a
number of environmental and development concern in parallel,
it is necessary to identify leapfrogging development pathways
and co-benefits to enable a shift to low carbon emissions and
low-resource consumption societies, while simultaneously
improving the economic standards of living.

6) Implementing low carbon scenarios, it is vital to collaborate with
other projects and networks working on low carbon societies.
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Measuring Progress towards Green Growth and Low
Carbon Development in Asia

Heinz Schandl
the Commonwealth Scientific and Industrial Research Organisation (CSIRO), Australia

Prof Heinz Schandl holds a PhD in sociology and is an expert for environmental reporting,
natural resource management, resource efficiency and sustainable consumption and
production. His research links social theory, social metabolism and public policy. He leads
CSIRO’s research capability in SCP and the Green Economy, is lead-author of a report on
Resource Efficiency: Economics and Outlook in Asia and the Pacific commissioned by the
UNEP Office in Bangkok and has been a consultant for the OECD, the World Bank and the

Asian Development Bank for sustainable natural resource use and green economy. He is an

adjunct Professor at the Australian National University School of Sociology and a permanent
visiting Prof at the Institute of Environmental Studies at Nagoya University. He is a member
of UNEP’s International Resource Panel, a council member of the International Society of
Industrial Ecology (ISIE), chair of the Socio-Economic Metabolism section of the ISIE, editor
of the Journal of Industrial Ecology and editorial board member for the Journal of Material
Cycles and waste Management. He has extensive experience in science and project
leadership and in providing research that informs public policy in the domain of sustainable

natural resource use and sustainable development.

At the start of the 21 century, Asian economies are facing a changing economic context of rising and
more volatile natural resource prices. Pressure points of climate change, food and water security and
supply security for key natural resources including fossil fuels and metals are converging in an
unprecedented matter. The future prosperity and competitiveness of the Asia-Pacific region will depend
on well designed policies that guide a transition to sustainable consumption and production (SCP) to
allow for resource efficient, low carbon and inclusive growth in the region.

SCP and the green economy are policy domains characterised by complexity, contestation, and
uncertainty and will rely, in order to be effective and efficient, on the best available scientific evidence
about the quantity of natural resource and emissions that are fuelling economic growth and human
development in Asia and the Pacific. Such information will be required to inform the public and policy
debate, to help set targets for resource efficiency and emissions intensity and to measure progress
towards achieving inclusive green growth.

Over the last decade, the international research community jointly with the United Nations Environment
Program (UNEP) and the Organisation of Economic Cooperation and Development (OECD) have
developed a comprehensive knowledge base about the amount of natural resources that were used
globally and in the Asia-Pacific region and the amount of waste and emissions that have been the
backbone of economic and human development. Based on a comprehensive and robust historical record
about the relationship of economic growth, resource use and emissions scenarios of future natural
resource demands can be established.

In this talk the recent history of economic development, natural resource use and emissions will be
reviewed and scenarios about future demands will be presented. We will compare global trends with
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trends in the Asia-Pacific region and will discuss trends of important countries including Japan, China
and Australia.

During the last four decades, most of the growth in global resource use and emissions has come from
the Asia-Pacific region which has now become the largest user of natural resources globally. The
resource base has shifted from mainly biomass in the 1970’s to a mineral resource base of fossil fuels,
metals and construction materials. The main driver of growing resource use and emissions has been
consumption with population growth becoming less important. The region has increasingly become a net
importer of natural resources which exposes regional growth to the volatility of global natural resource
prices. Most importantly, the efficiency at which natural resource have been used in the Asia-Pacific
region have been declining since the turn of the century caused by a shift in production form more
efficient economies (such as Japan and South Korea) to less efficient ones (such as China and India).

Taking a footprint perspective on natural resource use allows us to attribute material use to final
consumption in countries and provides us with an additional perspective about the relationship of
economic development and resource use. From a material footprint perspective the landing point for
natural resource use based on current modes of consumption and production lies between 25tonnes per
capita (such as in Japan) and 35tonnes per-capita (such as in Australia). Multiplied by 9 billion people
who will live on the planet this would amount to 270 billion tonnes of natural resources globally or 4
times the level of today leading to unprecedented environmental impacts such as accelerating climate
change, depletion of some natural resources, increased degradation of soils and water bodies and fast
growing air pollution.

Scenarios will be presented that show the impact of a global carbon price of between 25%$-50$ per
tonne and large investment into resource efficient technologies can assist a transition to a green
economy in Asia and the Pacific and globally without damaging economic growth or employment. The
empirical data presented shows that shifting investment from brown to green sectors and activities and
supported by appropriate macroeconomic settings (such as a green budget and tax reform and carbon
pricing) will be instrumental for the resilience of economic and human development of Asia and the
Pacific in the 21th century.
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Measuring Progress towards Green Growth and
Low Carbon Development in Asia

Keynote presentation at the ‘Challenges to Low Carbon Asia Symposium’ organised by the Ministry of the
Environment of Japan (MOEJ) and the National Institute for Environmental Studies (NIES)
17 October 2013, Tokyo, Japan

Heinz Schandl | Senior Science Leader

ECOSYSTEM SCIENCES DIVISION/CLIMATE ADAPTATION FLAGSHIP

What is the future going to be like?

.

Main messages

* Sustainable resource use and low carbon development will be
instrumental for Asia to ensure socio-economic development in a
world in which resources are more constrained and the absorptive
capacity of ecosystems is decreasing rapidly

* Challenge for public policy to achieve a transition to a Green
Economy enabled by resource efficiency and systems innovation

* Change will not occur spontaneously but will require well
designed policies

* Measuring progress more inclusively will provide an evidence
base to the policy and business community to steer a transition to
a resource efficient and green Asia

* The change required is achievable if we make the right decisions
now.

Broadening the Compass for Decision
Making

GDP
Employment rate
Inflation rate
Interest rate
Stock market

Drivers Pressure State Impact Response

Framework
Response )
Policypsettings q Drivers

for buildings, Population,
t rt and consumption,

ransport af technologies
manufacturing
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Economy, human Material, Energy
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Air pollution,
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in Asia| Heinz Schand

SEEA and MEFA

System of Environmental Economic Accounts

Material and Energy Flow Accounts
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Natural Resources are Used and Waste and Emissions are
Generated at all Steps in the Production — Consumption Process

whole life-cycle
approach

Products and
Services, $

Stock Accumulation
Buildings,
infrastructure,
industrial and domestic
capital

Decoupling and Dematerialization

Figure 1. Two aspects of ‘decoupling
Human well-being
Economic activity (GDP)

Resource decoupling

Resource use

Impact decoupling

¢ Time

Environmental impact

Source: UNEP 2011.

Measuri vards Green Growth and Low entin Asia| Heinz Schand!

38 billion tonnes of natural resources use in 2008

Domestic Material Consumption (DMC) = waste equivalent
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Source: UNEP 2011, West and Schandl 2013.

Environmental Impacts of Economic Activities

[Problem ___ [ echanism ___[Presswres_|

Climate Change

Acidification

Eutrophication

Biodiversity loss

Soil erosion

Water protection

Waste problems

Depletion of natural

resources
Health risks

CO,, N,O and CH,

S0,, NH, and NO,

Bio-accessible phosphorus and
nitrogen

Intensive agriculture and forestry

Agricultural and forestry practices

Industrial effluents and municipal
waste water

Manufacturing and households

Non-renewable and renewable

Toxic substances

ment in Asia| Heinz Schandi

Energy consumption, land use,
material flows

Energy consumption, land use

Land use

Land use, material flows,
global trade

Land use

Land use, energy consumption

Material flows

Material flows, energy use and
land use

Biological activity

Economic growth and natural resource use in Asia

Transition to new materials
Increasing recycling and waste challenges
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106



107

Growing trade dependency
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Reducing material efficiency
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Challenges and opportunities

* 3 billion additional middle class consumers by 2030

* 80% rise in steel and cement demand by 2030

* Price rises in food, energy, materials and water

* Cost of extraction of oil and metals doubling

* Recycling potential for many metals underutilised

» Converging pressure points of supply security and climate change
* Large investment in resource systems needed to satisfy demand
* Housing, transport, energy and food may deliver 75% of savings

* $2.9 trillion of savings in 2030 through capturing the resource
efficiency potential (3.7 trillion if carbon is priced at 30S a tonne)
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A changing economic context

Global commodity prices since 1900
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Source: McKinsey & Company
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Decoupling in Asia Decoupling in Japan
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Decoupling in China GDP in Asia
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Per-capita resource use and economic growth in Asia Incremental and transformative policies

Per-capita Energy Footprint Asia Per-capita Carbon Footprint Asia
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Transformative policies

* Green budget and tax reform — revenue neutrality

* Pricing and capping the use of natural resources and carbon
emissions at source

 Paying productivity gains in increased recreation time and not just
by rising incomes — to reduce rebound effect

* Replacing subsides on resources

* Investing in product service systems, eco industrial parks and eco-
cities, resource recycling and cascading

Institutions ‘naturally’ respond to sustainability
issues when the causes and consequences are
understood, when there is something that can be
done and when there is a social commitment to
do something.

Technologies are not the bottleneck — social choices are

* Economics to cover scale, ¢ Social science to
allocation and distribution  understand the social
of natural resources nature of production and
* Monetary and physical consumption
accounting * Agency of social actors is
« Based on the notion of constrained and enabled
socio-economic by natural and social
metabolism conditions that have to be
addressed in both material
and symbolic terms
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Challenges to Low Carbon Asia

Resource Productivity toward Low Carbon Society

Yuichi Moriguchi

Professor, Department of Urban Engineering, The University of Tokyo

J—

Mr. Yuichi Moriguchi is currently a professor at the Department of Urban Engineering,
Graduate School of Engineering, The University of Tokyo. He holds Dr. Eng., graduated
from the Faculty of Engineering at Kyoto University and joined the National Institute for
Environmental Studies (NIES) in 1982. He was engaged in environmental research at NIES
until 2011, where he was appointed to the Director of the Research Center for Material

Cycles and Waste Management for 2005-2011. His research field covers GHG emission

inventory and mitigation strategy, Material Flow and Stock Analysis, Life Cycle Assessment,
3R policy analysis. In his early career, he had also worked for the Environment Agency of
Japan and for the OECD Environment Directorate in Paris. He is one of the inaugural
members of the UNEP International Resource Panel since 2007 and he had been elected
to the chairperson of the Working Group on Environmental Information and Outlooks of the
OECD for 2003-2008. He was awarded the 2013 Society Prize of International Society for

Industrial Ecology.

1.Introduction - Decoupling and resource productivity

Modern society is dependent on massive consumption of natural resources. Transition from a society
characterized by mass-production, mass-consumption, mass-disposal to a sound material-cycle society
has been proposed in Japan mainly in the context of waste and resource issues, and this shift is also
crucial for reduction of energy consumption and GHG emissions. While reduction of carbon emission to
mitigate climate change is the main target of low carbon society, this issue can also be discussed in the
context of sustainable use of natural resources, as the fossil fuel are the main source of carbon emission
and they are typical non-renewable resources. The International Resource Panel (IRP) published a report
on “Decoupling” " in 2011, to propose humanity should and can decouple the increase of resource
consumption and environmental burdens from economic growth. Resource productivity is another key
concept, closely linked with decoupling, to produce as much value as possible from a unit of material
resource. This lecture will discuss possible pathways to low carbon society (LCS) from the perspective of
resource productivity.

2.The role of resources management subproject in the LCS Asia project

S-6-4 subproject has been investigating a LCS from the perspective on resource consumption, as a
part of S-6 project for LCS in Asia towards halving global GHG emissions until 2050.

Combustion of fossil fuels and consumption of limestone for cement production are resource
consumption with direct carbon emissions. Raw materials to support the basis of industrialized and
urbanized society accompany carbon emission through energy consumption in their production stage.
Steel is a typical case, and in particular in the stage of rapid economic growth, large amount of such
carbon-intensive materials are produced and consumed. Buildings and civil infrastructures are coupled
with carbon emissions through intensive uses of steel and cement in construction stage, as well as
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through energy consumption in their operation stage. In addition, they are the source of secondary
resources in the future. Our research team has adopted system analysis approach to relate stocks and
flows of materials, circulative and efficient use of resources, and associated energy consumption and
GHG emission associated. Our research target includes less durable materials such as paper, of which
consumption is often correlated with economic growth.

On the other hand, we have also dealt with scarce resources, which are used for low carbon
technologies such as photovoltaic and hybrid vehicle. Our role is to propose appropriate responses to
possible challenges in supply side, which mighty be caused by increasing demand from wide spread of
these technologies.

Out of Ten Actions toward Low Carbon Asia, compiled by the S-6 project, out team proposed action
3 “Smart Ways to Use Materials that Realize the Full Potential of Resources” . This is an expression of
resource productivity concept, and consists of three sub-actions; (1)Production that dramatically
reducesthe use of resources, (2)Use of products in ways thatextend their lifespan (3) Development of
systems for thereuse of resources.

3.Analysis of resource consumption and carbon emission associated with capital stock

In this way, consumption of resources, production and accumulation of materials, and carbon emission
reduction are interlinked in various aspects. Increasing resource demand from emerging economies in
Asia attracts attention. In particular, recent increase in production and demand of fundamental materials
in China is remarkable. China has been the world leading cement producer since 1980s, and its globall
production share in 2012 is almost 60%. Steel production also showed steep increase after 2000, and
its global share in 2012 is about 46%.

In our subproject, we accounted the demand of raw materials for construction of buildings, roadways
and railways by applying process analysis approach, and estimated CO2 emission and its reduction
potential by prolonging lifetime of these capital goods. In order to solve existing discrepancies between
this kind of bottom-up approach and top-down estimate by production and shipment statistics, the
combination of two approaches seems useful. On our new model, we adopted indicators of physical
wealth such as per capita floor space of residential buildings, per capita motor vehicle ownership. The
model regards rapid increase of these capital stock indicators as the driving force of the production of
raw materials such as steel and cement. These per capita physical stock indicators would saturate
according to the empirical analysis for developed economies. While saturation level will significantly affect
carbon emissions in expansion of stocks, our demand scenario with saturation level forecasted turning to
more stable or even decreasing trend in near future, compared to recent steep increase of steel and
cement production.

Carbon emissions by raw material production can be mitigated by technological efficiency
improvements, recycling of scrap, and extension of lifetime. As some of the stocks such as buildings and
motor vehicles accompany with larger amount of carbon emissions in their operation stage than initial
production stage, the management of increasing stock is one of the key factors in realizing a society with
higher resource productivity. We have to be careful that longer lifetime of inefficient durables might be
contradictory to carbon emission reduction throughout their lifecycle. Not only the management of
quantity of stocks but also improvements in quality of stocks is critical, thus we need to apply bold
scenarios including reconstruction of existing stocks. Optimum low carbon strategy from long term
perspective needs further elaboration.

R UNEP/IRP(2011): Decoupling natural resource use and environmental impacts from economicgrowth

http://www.unep.org/resourcepanel/Publications/Decoupling/tabid/56048/Default.aspx
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Challenges to Low Carbon Asia - Can Asia change the world through leapfrogging ?
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International Resource Panel
Established on November 9th, 2007
Secretariat : UNEP/DTIE
Co-chair:

Ernst von Weizsicker and Ashok Khosla
The overall objective :

&
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to provide independent scientific assessment of
the environmental impacts due to the use of
resources over the full life cycle,

and to advise governments and organizations on
wayvs to reduce these impacts.
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The global interrelation between resource use and income
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Alternative development path in terms of resource consumption ?
(Possibility of Circular Economy/Society)

Traditional growth pattern with Alternative development pattern
i mass consumption of materials with low material, low carbon
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Do d_evelo;)ed countries have sufficient supply
of primary/secondary resources to satisfy
demand from developing countries ?
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paper, etc.

Material requirement/(cap. - year)
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What is “Resource Productivity” ?

Increase of resource productivity means obtaining more output
or better utility for human well-being from products (i.e. goods
and services) while using less natural resources, such as fossil
fuels, metals and minerals, biomass, land, water, etc.

The term “decoupling” is often used in the same context.
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MEERLERRUARICETIERRE

: Critical Metals for Low Carbon Society
Key Issues for Material Resources vs. LCS

o RREVEOBVEMH GBE. €AV OBETFH 4 ;

. BRENEOBLHMOERESICNEINBENEH ABLVEOHBATLY Chtical motals Tor fechiology options
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*Photovoltaic
—QECD Green Growth Strategy M #51Z

. BREEFCODECROLE (BRI, UFHLA, BLES) OREHE - Cd, Te: Cd-Te PV
o RRBHOIF DD ZRER - BIEMO BT A - In, Ga: CIGS PV
 ERRENEAVEEFCOBRISYTHA o
- BAMPETSONRT—FRIE (BAEMEEL THALLEIZTRLE—FIE) - Sn, Ag: Si PV

- EAVMEEICETBRSTOERKRFAISLSARAERE *Magnet (Wind turbine, EVs):REE (Dy, Nd)

e Demand for carbon-intensive material production (e.g. Steel, cement) — Dy contents for Nd-F-B magnet is being reduced

e Possibility of consumer/importer-based accounting scheme to consider GHGs and

their reduction potential embodied in international trade of resource-intensive — Hf, In: Nuclear reactor
commodities — An indicator for OECD’s Green Growth Strategy Ni =T
*Ni, V, Nb: Pipeline for CCS
e Availability of critical metals for Low-Carbon Technologies (e.g. PGMs, Lithium, P

Rare-earths, etc.) *Cu: Not rare, but maybe most critical, indispensable and
* Wise use of secondary resources as potential to reduce carbon emissions, e.g., not substitutable. as far as LCS is further “electrified”
— Scrap iron to EAF with low-carbon electricity ’
— Efficient cascading use of waste plastics
— Use of slag as substitute of limestone in cement production

Dependence of energy consumption on Asia associated

Dependence of energy consumption on Asia associated
with production of goods consumed in Japan

with production of goods consumed in Japan
Energy consumption in Asian region induced by final demand of Japan Journal paper and Database
2292 PJ (53% of total overseas induced emission)

KUIIFYa
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unit PJ-NCV is 46(16), 9146-9154 .

Role of resources management subproject
in S-6 LCS Asia project
Ten actions toward Low Carbon Asia

Action 3 : Smart Ways to Use Materials that Realize the Full
Potential of Resources
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Transport
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Livestock Energy System :
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Action 3: Smart Ways to Use Materials that Realize the Full Potential of Resources
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Journal of Industrial Ecology
Vol. 16, No.4. Special Issue (August 2012) Greening
Growing Giants

Journal of Industrial Ecology
Vol. 16, No.4. Special Issue (August 2012)
Greening Growing Giants
Resource Use in Growing China : Past Trends, Influence Factors, and Future Demand

== Editorial (pages 481-492)
Heming Wang, Seiji Hashimoto, Yuichi Moriguchi, Qiang Yue and Zhongwu Lu

Greening Growing Giants : Toward a Low Carbon—Dematerialization Society : Measuring the Materials Demand
A Major Challenge of Our Planet and CO, Emissions of Building and Transport Infrastructure Construction in China
(pages 493-505)

(pages 459—466) Feng Shi, Tao Huang, Hiroki Tanikawa, Ji Han, Seiji Hashimoto and Yuichi Moriguchi

i

. . . i Paper and Paperboard Demand and Associated Carbon Dioxide Emissions in Asia
Seiji Hashimoto, Marina Fischer-Kowalski, Through 2050 (pages 529-540)

Sangwon Suh and Xuemei Bai Chihiro Kayo, Seiji Hashimoto and Yuichi Moriguchi

Result of MF modeling :Buildings (by SHI Feng et al.) Result of MF modeling : MF with recycling
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Result of MF modeling : CO, emission and raw material
consumption (by SHI Feng et al.)

Short lifetime, Non-recycling Long lifetime, High-recycling

2000 2000
——CO2 emissions i 02 eriésiors
1500 - —Iron ore 1500 {—Iron ore
~—— Limestone g ~——— Limestone
1000 £ 1000
=
500 500
0 0
s 2 o o 2 o & =& o = o
The iron ore and limestone will continue increased until around 2030, which means China must
import more and more limestone and iron ore in the future and faces depletion under current
cement consumption in China.
Prolonging the lifetime of buildings, railway and roadways and strengthening materials
recycling obviously decreased demand for iron ore and limest and CO, =
Use categories applied for the flow and stock model
- Target material resources: Iron & Steel, Cement (Carbon intensive at production stage)
+ Use categories as tabulated below
Category Sub category \rsotr;esl( Cement g%
Residential o o “Type A :Steel and cement intensive”
(Urban) and “Type B : Steel and cement less
intensive” Load factors of raw
Buildi Residential materials per floor space (kg/m2) were
ulding (Rural) O @] set for type A & B. Ratio of A & B was
assumed for urban and rural areas
Non-residential @] O
Civil infrastructure O O
Passenger car @) -
Transport . . .
machinery Freight vehicles @]
Others @] -
General machinery O —
Others O -
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Structure of our dynamic material flow and stock model
New scrap (
[(actual results) } L

Physical flow
Raw material flow
(actual results)

Old scrap )
(actual results)

Physical flow
Raw material flow

Stock (" Population |
regression GDP
model actual results

(actual results)

Raw material per

physical flow Lifeti[ne Point:
f'i':::'t")" Regard
per capita par’:ror:’a:,lers
physical stock

kjﬁﬁmz as driving S-6-1 ‘
Physical flow (future) force \5“\'"’ mjg/
f Physical flow | [ Physical flow Stock Population |
Raw material flow Raw material flow regression GDP
_(future estimate) (future estimate) model | (future estimate)

New scrap Old crap )
(future estimate)

where appropriate
Assumption of saturation 2
level

(future estimate)}

Major variables assumed in flow and stock model

. : Regression Saturation ( Ymax)
Category  Sub category Explained variable (Y) — (Baseline)
. Residential . .
Building (Urban) Per capita floor space S2 50m2/capita
Residential Per capita floor space S2 55m2/capita
(Rural) P P P
Non-residential Per capita floor space S2 40m2/capita
Per capita steel demand S2 3 tons/capita
Civil infrastructure
Per capita cement demand S2 15 tons/capita
Passenger car Per capita ownership S2 0.6vehicles/capita
Transport Freight vehicles Total registration E -
machinery
Others Per capita steel demand S1 0.6 tons/capita
General machinery Per capita steel demand S1 1.3 tons/capita
Others Per capita steel demand S1 0.5 tons/capita

S1: sigmoid func., S2: Quasi-sigmoid func. , E: Elasticity, Explanatory variable (X): GDP per capita

- Ymax
(1+aeb%)

Yinax

y T e

Iron demand by use categories in China
Per capita iron stock by use categories in China

Chinese CO, emission for steel and cement production
(Baseline)

Chinese CO, emission for steel and cement production
by mitigation scenarios

Above-titled four slides presented at the Symposium are excluded from this version.
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Summary

Decoupling natural resource consumption and accompanied environmental
burdens from economic growth and increase of resource productivity attract
global attention.

Lowering energy intensity in material production, carbon intensity of energy
as well as improvements in resource productivity are effective in CO,
emission reduction associated with raw material production.

Action3 “Smart Ways to Use Materials that Realize the Full Potential of
Resources” was proposed as the action 3 of 10 actions toward LC-Asia.

Scenario analysis on future CO, emission by steel and cement production in
China and its mitigation opportunities was conducted by applying material
flow and stock model, regarding physical stock level as driving force.

Issues such as supply and demand of critical metals for low carbon
technologies and CO, emissions embodied in international trade are key
subject in sustainable resource management, and they are relevant to Japan
and its relationship with Asian economies. "
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Challenges to Low Carbon Asia

Strategies and Instruments for Low Carbon Transport
Systems in Asia

Yoshitsugu Hayashi
Professor, Graduate School of Environmental Studies, Nagoya University
Director, International Research Centre for Sustainable Transport and Cities

He obtained DEng in Tokyo University in 1979. His interest includesTransport, Land-use
and Environmental Planning,and Smart Shrink into Compact Cities.He has taken international
leadership as the President of World Conference on Transport Research Society (WCTRS),
an advisor for European Conference of Ministers of Transport, a visiting professorfor 4
oversea universities, a co-chief editor of international academic journals, such as Transport

Policy, Transportation Research D, and Regional Science. He has been rewarded with 15

domestic and international awards, such as the Best Paper Award and the Environmental
Award from Japan Society of Civil Engineers, and the Orange Award from WCTRS. His
recent publication books are “Urban Transport and The Environment” , (Elsevier,2004),

and “Transport Moving to Climate Intelligence” (Springer,2010).

In Asian developing megacities, economic growth has caused rapid motorization and urban sprawl,
giving rise to various problems such as traffic congestion and air pollution. Nevertheless, their transport
planning has prioritized road development in response to growing transport demand, resulting in a
vicious circle in which even greater car use is induced. As some of Asian developing countries derive
nearly 40% of CO, emissions from the transport sector, a new transport system is required for them to
decouple growth in CO, emissions from economic growth in order to realize “sustainable transport” .

Moreover, the high growth of interregional passenger and freight transport demand is expected in
Asian developing countries. As a result of the spatial pattern of economic development in Asia that has
taken place mainly in coastal areas, interregional freight transport throughout Asia has currently been low
carbon by domination of maritime transport. However, according to economic development shift to inland
areas, truck transport has been increasing for short and medium distances. As for interregional
passenger transport, demand for high-carbon air transport is increasing in Asia due to the growth of Low
Cost Carriers (LCCs). Interregional transport will grow further from the establishment of the ASEAN
Economic Community (AEC) in 2015.

Accordingly, it is important to identify necessary land-use transport systems and measures with a
backcasting approach so as to realize Asian low-carbon society in 2050 in a leap-frog manner. This
project is aimed at proposing the visions of low-carbon transport systems in Asia. Then, it examines the
levels of necessary policies for the visions in combination with strategies for low-carbon transport to
AVOID unnecessary transport demand, to SHIFT transport modes to lower carbon ones, and to IMPROVE
energy efficiency in transport.

The vision of low-carbon urban transport systems is seamless public transport mobility and downsizing
transport, which requires transit-oriented urban lifestyle and environmentally-friendly industrial
agglomeration. It can be realized with a hierarchically connected compact city that consists of well-
connected hierarchical urban cores (AVOID), hierarchical public transport system (SHIFT), and low-
carbon and efficient road transport system (IMPROVE). The transport systems would provide low-carbon
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and reliable transport services by reducing CO, emissions and travel time. As resource constraints
become more serious and Asian developing countries will enter into an ageing society from 2030, the
systems could also be effectively adaptable for more diverse transport demand than commuting and
business travel as urban infrastructure stock. Furthermore, by implementing the strategies earlier in an
integrated way with interregional transport development in Asia, urban transport systems would become
less car-dependent, low-carbon, and more sustainable.

The vision of low-carbon interregional transport systems is efficient supply chain and low-carbon public
transport mobility, which requires rail-oriented industrial innovation and lifestyle. As it can be realized by
mainstreaming rail and water transport, we propose Industrial Rail-Oriented Corridor Development (ROD)
on an interregional scale (AVOID), integrated with rail/water oriented intermodal transport system with
freight High-Speed Rail (HSR) development (SHIFT), and low-carbon vehicle/aircraft/vessel technologies
and operation (IMPROVE). Within the continental region ranging from China to the Greater Mekong Sub-
region (GMS), shifting from air and road transport to rail and water for freight would be highly effective.
Additional reductions of CO, emissions can be expected by industrial agglomeration around the freight
HSR corridors over long distances that are economically viable by reducing transport time and cost. By
implementing these strategies earlier, coastal and inland regions from China to GMS would be connected
more not only by maritime transport but also by HSR, and would generate more rail-oriented industrial
corridors in a totally different way from conventional road-oriented industrial development.

We guantitatively examined the effectiveness of policies for the low-carbon transport strategies to
realize the visions. In terms of urban transport systems, the necessary levels of Mass Transit development
to achieve the target of CO, mitigation are estimated on a city-wide scale in Thailand by identifying a
low-carbon arterial transport mode in each city according to their levels of economic development,
urbanization, and motorization. Moreover, our spatial analysis showed that rail-oriented development in
Bangkok would be more effective for CO, mitigation and time saving, by shifting transport demand from
road to rail, than road-oriented development. Furthermore, for growing local cities, such as Khon Kaen in
Tlailand and Vienchien in Laos, we conducted more case study analyses to propose low-carbon
transport development plans based on Bus Rapid Transit (BRT) systems, in collaboration with local policy
makers.

As for interregional transport systems, we investigated the potential of supply chain improvement for
CO, mitigation from automobile manufacturing in the GMS, where industries are dispersed from Bangkok
due to rising labor cost, by comparing the impacts of industrial location involved in the supply chain. By
identifying the optimal modal share of freight transport to reduce the target of CO, emissions on case
study routes in the GMS, we also found that, while HSR is more advantageous for time and cost saving
in long transport distance than maritime transport, the high percentage of HSR use is required to
concurrently reduce transport time and CO, emissions at necessary levels. Moreover, our analysis
showed the significant potential effect on CO, mitigation from HSR development connecting China and
the GMS for passenger and freight transport.
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The Environment Research and Technology Development Fund
S6), the Ministry of the Environment, Ja
Symposium “Challenges to Low Carbon Asia’ (13/10/17)

Strategies and Instruments for Low-Carbon Transport
Systems in Asia

Principal Investigator: Prof. Yoshitsugu Hayashi, Nagoya University

S-6-5(1): Prof. Y Hayashi (Nagoya Univ), Dr. H Kato, Dr. K Nakamura, K Ito, M Fujita
S-6-5(2): Prof. A Fukuda (Nihon Univ), Dr. T Ishizaka, Dr. H Ito

S-6-5(3): Dr. S Hanaoka (Tokyo Institute of Technology), Dr. K Nakamichi

S-6-5(4): Prof. F Nakamura (Yokohama National Univ), Prof. T Okamura (Toyo Univ)
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Visioning Future Transport Systems with Key Indicators
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Policy/technology options (CUTE Matrix)
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The Framework of Backcasting Approach to
Developing Low-Carbon Systems (S6)
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Decomposing the Vision(Target) of Urban Transport Systems

into Low Carbon Strategies
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Steps of the Backcasting Approach
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Urban Policy Roadmap

Changes in MRT Networks and Urban Forms

Bangkok

(7,650km?)

Pop[million] Rail length[km]
8 400

-
6

4

2 I A
0

City center
k. -0

300 (120km?)
200 yrban fringe
2000 2005 2010

(1,051km?)
100 '
Suburb
(6,473km?)

Rail length

Pop[million]  Rail length[km]

400 ¢igyorrer

| 300 (14km?)
-

L Urban fringe
200 (550km?)
-
Suburb
0 (5737km?)

oN B O ®

|
2000 2005 2010
Population

Rail length
[person]

[ - - -
~5,000 ~10,000 ~30,000 ~50,000 ~100,000

Dynamic Tracking of Transport Related Emission Mechanism
Mitigation

IMPROVE

. -
(€5, Bission knh)

CO2 emissions ravell Demand

&rave Distance) o, Deé)endencv

(Modal Split)

o Car/1000p0p

Trip
Frequency

SHFT
CUTE Ve 2274 Transit Mass Transit  LEV Development
Policy awwnin Oriented  Development

- = 22
Matrix

rrany

Road vs Rail
: which is more effective for calming traffic congestion

Travel Travel .
Time Road Sio1 Time e RAI I
o Qevelopment ., Develggtnent
(22% ] \ 5o
A4 \
(-30% | - ——
i 1
Transport Transport
Volume Volume

. N Bus
2050 Rail-Oriented 12%

Development (Bangkok)

2050 Road-Oriented
Development (Bangkok& |
£l

5%



aim
Text Box

aim
Text Box


124

Interregional

on Urban Policy Roadmap

Identifying Low-Carbon Transport Modes
The Effects of Integrated Transport Systems on ying ) P
Traffic Congestion and CO, Mitigation in ASEAN
2 CO, emission intensity of mass transit Least CO, emission mode in Asian
‘ ! d : CO2/passenger-km mega cities
. | egen ®car mrail ®bus ®truck 200 %g; Car
. = I Industry Present ! 150 < w
— MRT . 15.2km/h 100 —MRT
= Inner-ring ) i 50
Outer-ring Without MRT : 42 7 o BRT
€0,:+10.7% Speed:-16.3% | © O 200 ey 0 %0
Without Inner-ring Roadis
H 14.0km/h Economic feasibility of MRT development
¥ CO,:+1.1% Speed:-8.0% BRT :GDP per capita > 1,000 $

L0 Ak * Without Outer-ring Roads MRT_:GDP of city > 30 billion $ X

_ f =t 8.9km/h 0.75- 1Mill. [pop] | + 1Mill. [pop] |

H ; €0,:+0.8% Speed:-41.7% 10003000 ) =

A [ ST [$/cap)
Sy CO; Emissions (Mt-CO,/year) ” [$/cap] *
The Roadmap for Low-Carbon Urban Transport Decomposing the Vision(Target) of Interregional Transport Systems

into Low Carbon Strategies

Development in ASEAN Megacities —— —

CO,-emission reduction

et Travel Demand Air/Truck Dependency Energy Efficiency
Million tons @ Honariksions (Travel Distance) (Modal Split) (€O, Emission
700
Land-use control (3% less annual
600 expansion of built-up area)

500

iFactor)
. -
GDP L o
4,568 km MRT development, -
(6cities, Ave.: 760 km/city) Economic Global Growth in Low -
. Growth Industrialisation Cost Carriers &
23,337km BRT development (Block Economies) o

Motorisation
(23cities, Ave.:1015km/city) - ——-
Efflment Low-Carbon Public
m Supply Chain Transport Mobility
Increasing LEV share (EV76%, HV23%),
2010 2020 2030 2040 2050 Improving Fuel Efficiencies (by 28%)
Emission intensity of power generation |
(2005:1269g-CO,/kwh

400

300

Rail-Oriented Lifestyle |

2050: 546g-CO,/kwh) v | Rail-Oriented Industrial Renovation |
_ _ _Proposing Vision: Efficient Industrial Supply Chain
Mainstreaming Rail and Water in Interregional Transport Impact analysis to reduce CO, emissions by plant location change
S 1:
| Inland Freight High Speed Rail (HSR) Development between Port Hubs | Current Industrial Iocanon(Bangkok) ]T Cena"‘.’ {
T g = __Priority to esHlencefordlsaster -
GMS m@@yshanghm Light Industry ‘i’ il : @ mf.m _3% D)
) ssembly e
(Greater Local Cities g ; i plant
Mekong . ' e Spee on HSR =T d Port-Port

Present Scenario 1

Proximity location

o
= rport 0 athar cotries

Scenario 2: ‘

Priority to low labor cost (Cambodla) Priority to Iarger eco_n_o_rglc market(Indian!
Soogaanit e €O, emission
Bangkok Ve, = Route 2 vu Laon SI;:npller

(2,000km) Myanmaryes

Iy
To India,

= Route 1

% ol compa
o™ ey | |1, (3,000km) "
&) —supplier [ | oatincs 4Haie 3
Present Scanario 2 | | s isincomane || ia Singapore

Industrial Rail-Oriented Rail/Water Oriented /ehicles,
Development (ROD) Corridor | Intermodal Transport System Alrcmfts, Vessels

ransport
Seamless transport

30

124


aim
Text Box

aim
Text Box


125

, :
SR NEEES Targeting Necessary Rail Use

for Low-Carbon Interregional Development
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Conclusions
Findings
¢ Hierarchical Compact City and Mainstreaming Rail & Water
can meet diversifying passenger transport demand and
growing freight transport demand in GMS.
e 40-60% CO2 mitigation is achievable by early urban transit
development and HSR development in GMS.

Policy Implications

e Leap-frog is required to shift from high-carbon road-oriented
mobility and supply chain to transit-oriented urban lifestyle
and rail-oriented industrial development in Asia.

¢ Drastic reforms of life-style and production process should be
induced by transport reform.
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The Roadmap for Low-Carbon Interregional
Transport Development in ASEAN and China
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Energy Transition in China towards 2°C Global Target

Kejun Jiang
Energy Research Institute (ERI), National Development and Reform Commission, China

From 1993, Kejun Jiang began the research on climate change relative to energy policy analysis,
which focus on energy technology policy assessment, energy supply policy assessment, renewable
energy development and energy conservation. Started from 1994, have worked on Integrated
Assessment Model(IAM) development for energy and GHG emission scenarios, policies, focusing on
China and global analysis. At present He is mainly working on policy assessment for energy and
environment policy assessment by leading Integrated Policy Assessment Model for China(IPAC)
team. Major focus includes energy and emission scenarios, energy policy, energy system,. energy

market analysis, and climate change, local environment policies and international negotiation.
Started from 1997, worked with IPCC for Special Report on Emission Scenario and Working Group
IIl Third Assessment Report, leader author for IPCC WGIIl AR4 Chapter 3, and leader author for
GEO-4 Chapter 2. Now he is CLA in WGIII of IPCC AR5, LA for IPCC AR5 Synthesis Report, and
author for UNEP Emission Gaps. His recent research projects include energy and emission scenarios
for 2030, low carbon emission scenarios up to 2050, assessment on energy tax and fuel tax,
potential for energy target in China, development of Integrated Policy Assessment model etc., He
got his Ph.D in Social Engineering Department of Tokyo Institute of Technology.

Globally 2 degree target by 2100 was confirmed in the international negotiation process in recent years. The
remained question is whether this target is feasible or not by thinking slow progress in last decades even though
Kyoto Protocol set up targets by 2010. The IPCC called research teams on modeling to analyze the possible
pathway, policies options, and cost benefit analysis for GHG mitigation. China’'s CO, emission from energy and
cement process already accounts for nearly 24% of global emission, and the trend is expected to keep increasing.
The role of China in the global GHG mitigation is crucial. This paper presents the scenario analysis for China's Energy
System in the background of global 2 degree target, and discussed the feasibility for the lower CO, emission scenario
in China. The finding says it is possible for China to limit CO, emission, reach emission peak before 2025, which
make the global 2 degree target feasible, in Which energy system development is a key. And recent progress of key
technologies, availability for further investment on low carbon, policy implementation make it much big possibility for
China to go to low carbon emission development pathway.

Previous studies on emission scenario shows that it is possible for China to peak CO, emission by 2030 if strong
policies are adopted, and with a relatively high cost. Peaking CO, emission before 2025 is a very big challenge for
China. Modeling study by IPAC on the 2 degree target said it is also still possible for China to peak CO, emission
before 2025, but several pre-condition are needed, including optimazing economy development, further energy
efficiency improvement, enhanced renewable energy and nuclear development, CCS etc.

Rapid increase of energy intensive products output in last several years is major driving force for fast energy
demand growth. Energy intensive industry consumed more then 50% of energy in China, and accounts for more than
70% newly increased power output. Further trend of energy intensive industry is a key factor for energy and CO,
emission in China. Development of energy intensive industry should be limited. The quick change in the pattern of
economy development, means much high social energy conservation rate. Scenario analysis shows many energy
intensive products outputs will reach peak before 2020, with a much slower growth rate compared with that in the
11th Five Year Plan, and therefore will significantly change the pathway for energy demand and CO, emission. This
would happen ether through positive policy action to optimize economy structure change, or passively by market over
supply, we saw output of many raw material and final consumption good are around half of global output. Rate for
infrastructure increase is large enough to support economy development and residential demand in China even
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though high GDP growth rate, income increase rate and urbanization rate. Export was one of the major driving force
for energy increase, however we do see the large share of Chinese products in the global output, which shows limited
space for further increase of the share.

Energy efficiency should be further promoted. During 11th Five Year plan, energy efficiency has been improved
significantly. By reviewing what happened in energy efficiency in 11th Five Year Plan, comparing with energy
conservation effort in last several decades, and effort in other countries, China now is making an unprecedented
action on energy conservation. Energy conservation policy was set as one of national top policies. Energy intensity
target was one of key indicator for local government official. Frequency of policy making on energy saving is
extraordinary high, which could be seen from policies announced by national government from middle of 2006 to
middle of 2008, with a rate one policy per week. A policy framework was well established in 11th Five Year Plan on
energy conservation. Such kind of policy circumstance provide well basis for energy efficiency improvement in 12th
Five Year Plan and after. Much more specified policy and action on energy efficiency could be implemented such as
quick moved higher energy efficiency standard, market based mechanisms, higher building energy code etc. Target is
to make China’s energy efficiency in major sectors to be one of the best by 2050 to 2030.

China is a now a leading country in new energy and renewable energy. By 2011, installed wind power capacity is
62.7GW, with an increase of 18GW in 2011 which is two third of global newly installed capacity in 2011, and annual
growth rate from 2008 to 2011 is higher than 60%. Based on the planning in China, by 2020 renewable energy will
take 15% of total primary energy, which include renewable energy not included in national statistics of energy.

In the global 2 degree scenario, power generation from renewable energy could reach 48% of total power
generation, leave only 17% for coal fired power generation. Installed capacity for wind solar and hydro is 930GW,
1040GW, 520GW respectively by 2050.

And another key factors is increasing of natural gas use in China. In the enhanced low carbon scenario, natural gas
use will be 350BCM by 2030, and 450BCM by 2050. In the 2 degree scenario, natural gas would be around
480BCM by 2030, and 590BCM by 2050. Together with renewable energy, leave coal use in China by 2050 to be
lower than 1billion ton.

For CO, emission, Carbon capture and storage could further contribute CO, emission reduction.China has to use
CCS in the case of large amount of coal use for next several decades. Even with the enhanced low carbon scenario,
there will be around 1.8 billion ton coal used by 2050. CCS is essential for China to go to deep cut after 2030. Even
though CCS is not yet get into commercial market, and still high cost. However based on the study IPAC team
involved for CCS implementation in China, in the Enhanced low carbon scenario(ELC) adopted CCS as one of key
mitigation options.

Technology progress is a key assumption for low carbon future in China. The cost leaning curve for wind and solar
and many other technologies is much stronger than model used. For example, cost for wind power generation has
decrease more than 40% in last two years.. And now in the coastal area, power generation cost for some wind farm
already can compete with coal fired power plants.

The progress for end use technologies also move faster than model assumption. Electric appliance such as LED TV,
higher efficiency air conditioner, high efficiency car etc., already have higher penetration rate by 2011 then model
assumed If policy is right, lower energy demand in the 2 degree scenario much feasible by 2020 and after.

In the meantime, rapid GDP growth rate provide strong support for low carbon development in China. In 11th Five
Year Plan period(2006-2011), annual GDP growth rate is 11.2%. But it is 16.7% annual growth rate if calculated
based on current value. It is expected by 2015, GDP in China could reach 75trillion Yuan(in current value. The
investment need in all modeling study is much small compared with GDP, normally it is smaller than 2 to 4%. If think
about the investment in China, new and renewable energy is one of key sector to be promoted in China inside
government policies and planning, there could be much more investment on renewable energy in future, even though
China already is the biggest country in the world for renewable energy investment in 201 1.

It could be concluded there is big potential for China to go to low carbon future, and it is feasible for China to reach

peak of CO, emission before 2025. Technology progress, large amount investment on renewable energy, strong
policies with extension from that in 11th Five Year Plan, could provide key support factors.
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Energy Transit

n in China in a 2 degree global target

Jiang Kejun

Review for recent CO2 emission scenarios
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Framework of Integrated Policy Model for China (IPAC)
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/hat’s the future o
Transformatio

* Economic structure optimization policies
* Energy efficiency policies

* Renewable energy/nuclear power generation oriented policies [EEDiese
* CCS Ethonal

* Low carbon consumption/ lifestyle : H Biomass

* Land use emission reduction policies: so far relatively poor = S8

* Climate change target: China is key part of that Bwing

» Can we pay for it? Cost and benefit mhuclear

Primary Energy Demand, Enhanced Low Carban Scenarlo
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) OHydro

200 2005 2010 20200 2030 2040 2050 OM.Gas
Fi5 =oil

Transformation: Power generation __ L.
Transformati

Power Generation Capacity ccs future

300000

250000

[Biomass B IG0CFuel Cell

mSolar mI6CC
OUS-Critical

12 OSuper Critical

H- 150000 mNuclear B Large Coal Unit

R MHydro @Sanll Coal

200000

mWind

100000 WN.Gas
moil

|
i Coa 2005 2010 2020 2030 2040 2050

Year

2005 2010 2020 2030 2040

SO2 Emission NOx Emission in China, ELC scenario

160

1 % 140

4\‘% = other
" oth
I = Power generation
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Challenges for short term energy system in China

» We are in a rapid change period, energy system need to
response right now.

» But it is difficult to make change due to inertia. It could happen
in decades in other countries, but maybe 5 to 10 years in China

* Coal peak before 2015? Coal fired power plant peak by 2013?

* Much more natural gas demand

* Energy pricing should be higher, and need public to
accept(public education)

* There are still more space for new policies

* It could be a big movement in China’s energy system, all
aspects

——tay = other

~&-Lowcarbon = Power generation

Mercury Emission
2005 2010 2020 2030 2040 2050

Transformation: Air pollutio
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 Power generation
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The expected big changes in energy s

» Coal consumption start to decrease, coal industry should be
ready for it, and make own long-term strategy: local
manufacture, export/import, security, clean coal use.

* Much more natural gas demand, need to work out for the
supply

» Much faster progress on renewable energy, both centralized
and distributed

* Grid should be reconstructed to support the system

* Energy price increase, to cover energy environment externality.

* Large scale of nuclear in
» Much lower growth rate for energy demand in China

Transformation: Technologies

Technology learning curve

By 20207 Wind 200GW to S$18000(Beijing), no need to apply number f y
250GW, Solar 50WG Oct. 2012, 1.1 million people apply for 20000number

R&D Expenditures in China

US R&D expenditures in 2008

1078 Yuan

2000 2005 2006 2007 2008 2009 2010 2011 2015 2017 2020

Renewable Energy

Renewable Energy Planning 2006: wind 30GW, Solar by
2020

2009 Energy Bureau: Wind 80WG

2010 Energy Planning: Wind 150 ar 20GW by 2020
2013, the 12t Five Year Plan: 20GW of solar PV by 20
150GW wind

February 2013, 35GW PV by 2015

Now: Wind 200GW to 300GW, Solar 50WG to 120 GW
Based on the conclusion from Chinese Academy for

Engineering, grid in China could adopt these renewable ener
power generation in short term.

The New Five Year Plan on Air Pollution Control

* From 2013 to 2017

» Target: 30% improvement of air pollution

* A package of policies

* In which: reducing coal use in key areas including Beijing-
Tianjin-Hebei region, Yangtze Delta Regions, Pearl River

Delta Region

» Clean oil supply for vehicle, upgrade emission standard and oil
quality

» Regulation on diffusion on high efficiency cars

GDP in China, current price
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Investment in Energy Industry in China

Energy Expenditures in China
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Challenges to Low Carbon Asia

Development of a Scenario for Realizing a Low Carbon
Asia
Toshihiko Masui

Head, Integrated Assessment Modeling Section,
Center for Social and Environmental
Systems Research, NIES

Received his doctorate degree (engineering) from the Graduate School of Engineering,
Osaka University in 1997. Joined NIES in 1998. Assumed the post of Head of the
Integrated Assessment Section, Social and Environmental Systems Division in 2006, and
has been in his current position since 2011. Coordinate Associate Professor at Tokyo
Institute of Technology since 2000.

Has engaged in the development of the Asia-Pacific Integrated Model (AIM), an integrated
assessment model. Contributed to the IPCC Fifth Assessment Report as a lead author of
the IPCC Working Group Il. Also serves as a member of expert panel of the Post-2013 Mid-
Term Policymaking Subcommittee, Central Environmental Council, the Ministry of the
Environment, Japan.

How can a Low Carbon Society be achieved in the diverse countries of Asia?

Project S-6 "Research project to Establish a Methodology to Evaluate Mid to Long Term Environmental Policy Options toward
Asian Low-Carbon Societies (Low-Carbon Asia Research Project)" has been conducted under the auspices of the Environment
Research and Technology Development Fund of the Ministry of the Environment. In this project, qualitative and quantitative
studies have been conducted to determine what actions can be taken to achieve the objective of cutting in half the 1990 levels
of the world's greenhouse gas (GHG) emissions by 2050 in Asia, a region in which dramatic increases in GHG emissions are
expected in the future. As the countries of Asia differ in terms of their stage of economic development and have diverse climatic
conditions, cultures, societies and present circumstances, the climate change mitigation policies that will beintroduced in each
country are expected to differ. For this reason, thisproject employsboth bottom-up approach and top-down approach. The
bottom-up approach means individual analyses focusing on the major countries of Asia, and the top-down approach means an
overall analysis from a global perspective. This report presents the results of the top-down approach.

In project activities up through the previous fiscal year, a report entitled "10 Actions Toward Low Carbon Asia" (Table 1) was
compiled, summarizing individual actions that represent the results of the qualitative study based on research conducted for the
individual countries of Asia. The "10 Actions" report did not simply list the individual countermeasures but also included a study
of the roadmap that defines the preparations needed to achieve and increase the effectiveness of the individual
countermeasures. This report presents the results of the quantitative study in which the various countermeasuresproposed in the
"10 Actions" report were incorporated into a global model in order to determine the degree to which GHG emissions can be
reduced.

Table 1. Ten Actions for Realizing a Low Carbon Asia

Action 1 : Hierarchically Connected Compact Cities(Urban Transport) Action 6 : Low Carbon Energy System Using Local Resources (Energy System)

Action 2:Mainstreaming Rail and Water in Interregional Transport (Interregional | Action 7 : Low Emission Agricultural Technologies (Agriculture & Livestock)
Transport)

Action 3 : Smart Ways to Use Materials that Realize the Full Potential of Resources | Action 8 : Sustainable Forestry and Land Use Management (Forestry & Land Use)
(Resources & Materials)

Action 4 : Energy-Saving Spaces Utilizing Sunlight and Wind (Buildings) Action 9 : Technology and Finance to Facilitate Achievement of LCS (Technology &
Finance)
Action 5 : Local Production and Local Consumption of Biomass (Biomass) Action 10 : Transparent and Fair Governance that Supports Low Carbon Asia

(Governance)

Developing a Scenario for Realizing a Low Carbon Asia by 2050

Of the two future scenarios studied in this project, the Conventional Society Scenario and the Advanced Society Scenario, the
Advanced Society Scenario was used as the basis for this study (Table 2). Based on thisAdvanced Society Scenario, the
individual actions presented in the "10 Actions" report were incorporated into a multi-regional global computablegeneral
equilibrium model in which the world was divided into 17 countries and regions (with Asia being made up of the five regions of
Japan, China, India, Southeast Asia and rest of East Asia, and rest of the Asia-Pacific region), in order to analyze quantitatively
what changes would occur in low carbon society as compared to the reference society. For details regarding the global model
that was used for this analysis, see Fujimori et al. (2012).
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October 17,2013

Tokyo

Table 2. Overview of Future Scenarios

Advanced Society Scenario

Conventional Society Scenario

Overall Features

Society that is highly motivated and actively working to achieve a
transition to next-generation social systems, programs,
technologies etc.

Society that is cautious about making changes to social systems,
programs, technologies and so on and that is concerned about
the transition costs of social change.

Average annual growth rate: 3.27%/year (global)

Average annual growth rate: 2.24%/year (global)

Economy 4.16%/year (Asia) 2.98%/year (Asia)

Population Total population in 2050: 6.9 billion (global) and 4.6 billion (Asia)
Active efforts to improve education Standard improvements to educational policy

Education Average number of years of schooling: 4 - 12 years (2005) — | Average number of years of schooling: 4 - 12 years (2005) —
11 - 14 years (2050) 8 - 13 years (2050)

) Diverse mix of lifestyles, but a comparatively long period of time | Diverse mix of lifestyles, but a comparatively long period of time

Use of Time . . ) )
spent on work and career advancement spent on time with family and friends

Work Unemployment rate of 0% achieved by 2075 Fixed at 2009 level

Government Efficiency

Improved from a comparatively early stage

Improved gradually at a slow pace

International Cooperation

Lower trade barriers and reduced foreign direct investment risk

Gradual progress in establishing cooperative relationships among
countries in Asia

Technical Innovation

High rate of advancement

Gradual advancement

Transportation

Increased demand resulting from high economic growth rate

Gradual increase in demand

Land Use

Speedy and efficient land improvement

Gradual and cautious land improvement

Envisioning a Low Carbon Asia

As Figure 1 shows, under the referencesociety, GHG emissions from Asia
in 2050 would be 32 GtCO2eq, or roughly double the region's emissions
in 2005. In the low carbon society, emissions in 2050 would be only 10
GtCO2eq, a 69% reduction as compared to the referencesocietyand 38%
lower than even 2005 emissions. Of the 10 Actions, the contribution of
Action 6 (Energy System) would be greatest, followed by the contribution
of Action 3 (Resources & Materials).

Figure 2 shows the makeup of the primary energy supply. Under the
referencesociety, fossil fuels would account for 87% of the primary energy
supply in Asia in 2050. In the low carbon society, however, the share of
fossil fuels would drop to 54%, and in their place renewable energies

GHG emissions [GtCO2eq/year]
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Figure 1 Changes in GHG emissions

would account for 33%. In addition, a portion of fossil fuels would be eliminated through carbon capture and storage. Moreover,
as shown in Figure 1, paths to the elimination of GHGs would also be created through a dramatic reduction in the amount of
transportation, energy conservation policies on the demand side, agricultural land use policies and so on as indicated in each of
the 10 Actions. The marginal cost of eliminating GHGs in 2050 would be USD344/C0O2eq. For more information on the benefits
of each of the 10 Actions, see the pamphlet entitled "Realizing Low Carbon Asia-Contribution of Ten Actions"

In this way, it is now possible to envision a specific path to the achievement of low carbon societies in Asia. The question is
how to achieve this vision in the future. Fortunately, many efforts to help reduce GHGs are beginning to emerge spontaneously
in the countries of Asia. It is essential that we nurture these efforts and support activities to achieve a low carbon Asia.
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Figure 2 Changes in primary energy supply in Asia (Left: reference society,Right: low carbon society)
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Asia Low Carbon Society Scenario Development
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(National Institute for Environmental Studies)

Low Carbon Asia Research Project (S-6) Symposium
Challenges to Low Carbon Asia

U Thant International Conference Hall, UNU
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Introduction

As the countries of Asia differ in terms of their stage of economic

development and have diverse climatic conditions, cultures,
societies and present circumstances, the climate change mitigation
policies that will be introduced in each country are expected to
differ. This scenario shows as a whole scenario for Asia.

In Low Carbon Society (LCS), the target of the global GHG emissions

in 2050 is set to be half compared with those in 1990.

— This presentation is “Top-down” type approach. “Bottom-up” type
approach will be explained by Prof. Matsuoka.

— Countermeasures related to Transportation (Actions 1&2), Industry
(Action 3) and Governance & Institution (Actions 9&19) are assessed
based on the results from Prof. Hayashi, Prof. Moriguchi and Prof.

[
i
i
i

<

]
i
i
i

Kanie’s team, respectively.

Ten Actions for Realizing a Low Carbon Asia
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an 1 0
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| Mainstreaming Rail and Water in
! Interregional Transport

Action 3
Smart Ways to Use Materials that
Realize the Full Potential of Resources
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\ Action
| Emergy-Saving Spaces Utilizing

Sunlight and Wind

Action 5
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Local Consumption of Biomass

Low Carbon Energy System

! Using Local Resources
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Technology and Finance to

! Facllitate Achievement of LCS

/ Gl Governance |
Transparent and Falr Governance
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Qualitative storylines are quantified.
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GHG emission reduction target in Asian countries

— In Action program to develop low carbon society (2008), 60-80 % reduction compared

— In 2009, Prime Minister at that time, Mr. Hatoyama, showed 25% reduction compared
to the 1990 level, which is premised on the establishment of a fair and effective
international framework in which all major economics participate and on agreement by

— In 2013, present Prime Minister, Mr. Abe, indicated that the mitigation target would be
readjusted, and the new target would be decided by the COP19. However, the new

— Lower CO2 emissions per unit of GDP by 40-45% by 2020 compared to the 2005 level

— Reduce emission intensity of GDP by 20 to 25% by 2020 in comparison to the 2005 level

* Japan:
to the present level as a long term target, year 2050.
those economies on ambitious targets.
target has not yet been drawn up.
* China:
* India:
* Indonesia:
— Reduce emissions by 26% on BaU by 2020
* Korea:

— Reduce emissions by 30% below BaU by 2020

¢ Papua New Guinea :

— Reduce emissions by at least 50% below BaU by 2030

M

Two future scenarios in this project

Advanced

Overall Features

programs, technologies etc.

ety Scenario

Society that is highly motivated and actively working to
achieve a transition to next-generation social systems,

iety Scenario

Society that is cautious about making changes to social
systems, programs, technologies and so on and that is
concerned about the transition costs of social change.

Economy Average annual growth rate: Average annual growth rate:
3.27%/year (global)  4.16%/year (Asia) 2.24%/year (global)  2.98%/year (Asia)
Population Total population in 2050: Total population in 2050:
6.9 billion (global) and 4.6 billion (Asia) 6.9 billion (global) and 4.6 billion (Asia)
Education Active efforts to improve education Standard improvements to educational policy
Average number of years of schooling: Average number of years of schooling:
4-12 years (2005) > 11 - 14 years (2050) 4-12 years (2005) > 8 - 13 years (2050)
Use of Time Diverse mix of lifestyles, but a comparatively long period | Diverse mix of lifestyles, but a comparatively long period
of time spent on work and career advancement of time spent on time with family and friends
Work Unemployment rate of 0% achieved by 2075 Fixed at 2009 level

Government Efficiency

Improved from a comparatively early stage

Improved gradually at a slow pace

International
Cooperation

Lower trade barriers and reduced foreign direct
investment risk

Gradual progress in establishing cooperative
relationships among countries in Asia

Technical Innovation

High rate of advancement

Gradual advancement

Transportation

Increased demand resulting from high economic growth
rate

Gradual increase in demand

Land Use

Speedy and efficient land improvement

Gradual and cautious land improvement

AIM
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How to estimate future?

In global computable general equilibrium (CGE) model, the individual programs
in actions are reflected, and the GHG emissions are simulated.

CGE model: Price mechanism to balance supply and demand of all goods and

production factors.

See Fujimori et al.(2012) AIM/CGE [basic] manual, Discussion Paper Series,
Center for Social and Environmental Systems Research, NIES, 2012-01,
http://www.nies.go.jp/social/dp/pdf/2012-01.pdf

| Action 6 Energy system

6.1 Promotion of renewable energy Su

on

6.1.1 Utilization of PV and wind

Measure

I—l 6.1.1.1 Introduction of PV & wind energy system

| =

6.1.2 Utilization of Hydrogen

£IM

Reduction in initial
cost of PV & wind
power system

'

Sectors and technologies in the CGE model

. INon ruminant livestock, .
Rice lother livestock & fishery \Wood products Other Manufacturing
Wheat Forestry Paper, Paper products & Pulp” | Electricity®

. . Chemical, Plastic and Rubber |Gas manufacture
[Other grains [Coal mining roducts” distribution
Oil seed crops Oil mining Petroleum refinery” IConstruction
. . [Transport &
[Sugar crops IGas mining ICoal transformation communications
Vegetable, Fruits & Nuts, [Mineral mining & Other N " -
Fiber crops, Other crops iquarrying Mineral products nec’ Other service sectors

Ruminant livestock

Food products

iron & Steel”

Raw milk

[Textiles, Apparel &
Leather

Non Ferrous products

* Electricity includes following technologies;

[ Coal-fired* [ Gas-fired* [ Hydro [Solar
Oil-fired* | Nuclear | Geothermal [wind Other renewables

+ “Biomass” includes following types;
1st generation, 2nd generation with energy crop, and 2nd generation with residue

# These sectors including power sub sectors indicate the sectors in which CCS will be able

to be installed.

AIM

GHG Emissions in Asia
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Action 1: Hierarchically Connected Compact Cities
(Urban Transport)

1.1 Compact cities with well- [1.1.1 Development of employment cores in urban transit
lconnected hierarchical urban |corridors

Reducti

n

u

ni
e

enters (AVOID) [1.1.2 Exclusion of private cars from inner city areas traffic volum:
[1.2 A seamless and [1.2.1 Early of urban public transport networks Energy efficiency
lhierarchical transport system [1.2.2 Improvement of feeder transport systems improvement

(SHIFT) 123 of public transport systems
[1.3 Low carbon vehicles with [L.3.1 Vehicle technology development

lefficient road-traffic systems |1.3.2 Promotion of alternative fuels

(IMPROVE) 133D of i freight transport systems

Modal shift

Low Carbon Society

international aviation
= domestic aviation
= railway

bus
= private car

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Passengers traffic in Asia [unit: tri. person km/year]
AM =

Action 3: Smart Ways to Use Materials that Realize the
Full Potential of Resources (Resources & Materials)

3TTT
re

) and active emplo of
eduction and raw material substitutio

n

dramatically reduces 3T Creation of materially simple Tiestyles While Stll enjoying —

lthe use of resources | richness Er?ergy efficiency
improvement

[5.1 Production that Tor Welght

in|3-ZID and active Of product Tife i on
[3-2 Use of products " | technologies and maintenance systems
[ways that extend their[377.7 Development of cities and national Tand from a long-term Reduction in

erspective
7 ¥ Constructiomor [GNg-Tasting NOUSINg and replacement of housing
2.2 Selection of less resource consuming, fong-lasting, recyclable,
and reusable products
3.3 Development of | 3:3,1 Development and active
technologies

[systems for the reuse [ 3737 Establishment of recycling and reuse systems for Various goods
lof resources 3.3(3.2.4) Selection of less resource consuming, long-lasting,
recyclable, and reusable products

140 140

BaU Society

lifespan

of recycling and reuse

Low Carbon Society

© = electricity
= biomass

0 gas

a0 = oil

% = coal

3
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

AIM Final energy demand in industry in Asia [unit: EJ/year] 15

Action 5: Local Production and Local Consumption of
Biomass (Biomass)

5.1 i ilization of 5.1.1 Improved biomass production technologi
lbiomass with i food |[5.1.2 Land use for i biomass production
lproduction

5.2 Low carbon energy systems
lusing local biomass resources in
rural areas

biomass

5.1.3 Development and implementation of biomass CCS -
technologies Biomass energy
5.2.1 Design and implementation of energy systems using

5.2.2 Visualization of the benefits of independent energy-
supply systems

CCs

5.3 Improvement of living
lenvironments with intensive
lbiomass utilization

5.3.1 Widespread adoption of high-efficiency furnaces in homes

5.3.2 Widespread adoption of new biomass technologies

400 400
BaU Society Low Carbon Society mother renewables
350 350 i
300 300 geothermal
250 250 mwind
solar
200 200
mnuclear
150 150 mhydro
100 100 gas
50 50 moil
mcoal
0 0
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
Primary energy supply in Asia [unit: EJ/year]
AIM Y
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Action 2: Mainstreaming Rail and Water in Interregional

Transport (Interregional Transport)

2.1 Formation of

ystem (AVOID)

lindustrial corridors using [2.1.2 Clustering of industries around the arterial and terminal
la low carbon transport

2.1.1 Creation of arterial corridors for high-speed freight rail

lconnection hubs of high-speed freight rail

Reduction in unit
traffic volume

[2.1.3 Creation of institutions and systems to suppress transport demand

.2

ofan [2.2.1 Dev of base ports to support international maritime transport

Energy efficiency
improvement

fand water (SHIFT)

lintermodal transport
ystem incorporating rail [2.2.3 Establishment of institutions to promote the use of low carbon

[2.2.2 Creation of infrastructures for inland high-speed rail

transport modes

Modal shift

2.3 Reduction of CO2 2.3.1 p
from vehicles [2.3.2 Development of biofuels and promotit

to transport modes

land aircraft (IMPROVE)

of their use
2.3.3 Optimization of the speed of maritime vessels

BaU Society

3

Low Carbon Society

s
6
B
2
0

N\
N \\&\X

N\

2005 2010 2015

AIM

2020 2025 2030 2035 2040 2045 2050 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Freight traffic in Asia [unit: tri. ton km/year]

Bio-fuels

«international aviation
1 SR domestic aviati
- \\\\Q\\\s\\\\\ \\\x\%x\\\ =domestic aviation

< International navigation

PRI P
\ mdomestic navigation
6 ;
railway
s
truck
2
o

Action 4: Energy-Saving Spaces Utilizing Sunlight and

Wind (Buildings)

lhigh-efficiency
i to

energy-efficient

[4.1 Improvement [ 4.1.1 Mandatory energy-efficiency standards for new and renovated buildings Energy efficiency
lof the energy- | 4.1.2 Creation of comfortable environments through max use of renewable
L improvement

lefficiency enery

performance of | 4.1.3 Development of a financial support scheme for improvement of building !

buildings energy performance cgollng &

[4.2 Application of | 4.2.1 Promotion of y-efficiency imp of heating demand
322D and deploy of comp i Systems for

buildings 4.2.3 Provision of financial support for energy-efficient
[4.3 Visuali 431D and of fon systems for y-saving
lof energy-saving | actions
lefforts 432D of incentive schemes in line with energy-saving efforts
433 ion on energy-saving actions & promotion of sharing
i 7
. BaU Society o Low Carbon Society
50 s0
= electricity
40 © = biomass
30 30 gas
moil
» » = coal

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

!iinal energy demand in residential and commercial sector in Asia [unit: EJ/year]

2005 2010 2015 2020 2025 2030 2035 2040 2045

2050

16

Action 6: Low Carbon Energy System Using Local Resources

(Energy System)

6.1

of sustai 6.1.1 Use of solar and wind power energy

local energy systems with

6.1.2 Use of hydrogen energy
6.1.3 Inc for introducing renewable energy

ReTUTto
initial cost of

/6.2 Creation of smart energy | 6.2.1 Introduction of smart energy systems

lsupply and demand systems

6.2.2 Introduction of demand response systems

6.2.3

oduction of power

systems

6.2.4 Introduction of incentives for managing demand

ith collaboration between

/6.3 Enhanced energy security| 6.3.1 Enhancement of the efficiency of power-supply

low carbon energy sources

6.3.2 Use of carbon capture and storage (CCS)

land fossil fuels

6.3.3 Promotion of international

%0 G 90 - = other
o | BaU Society 4 | Low Carbon Society biomass with CCS
\, = biomass
° o geothermal
60 60 = wind
solar
1 5 m nuclear
407 40 = hydro
30 30 gas-fired with CCS
S ~ oilfired with CCS
» 2" \ * coal-fired with CCS
K ///<//< fired
10 10 & = gasire
0 o \\& u oil-fired
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 ™ <°2-fired
!J.LM Electricity generation in Asia [EJ/year] 18
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Action 7: Low Emission Agricultural Technologies

(Agriculture & Livestock) GHG Emissions in Asia
[7.1 Water in 7.1.1 C of infrastructure 50
Irice paddies 712 Development of water 05
40
[7.2 Highly efficient fertilizer | 7.2.1 Development and _diffusion of fertilizer 35 K -
lapplication and residue techniques 30 4 = Reduction due to Action 1
7.22 of tillage and residue usage 25 . .
[7.3 Recovery and use of | 7.3.1 Installation of manure tem: is = Reduction due to Action 2
Imethane gas from livestock | 7.3.2 Establishment of regulations and provision of Bau < [re— R .
Imanure financial support for manure ;2 Lcs g Reduction due to Action 3
o : .
( Reduction in ) e $23 9 Reduction due to Action 4
mitigation costs S R R I IR LK LR = — . .
GHG emissions from agriculture [GtO2eq/yr] o Reduction due to Action 5
Action 8: Sustainable Forestry and Land Use - B Reduction due to Action 6 l
Management (Forestry & Land Use) 2 Reduction due to Action 7
- - ‘E . .
g1 forest 8.1.1 fon of ation 2000 @ = Reduction due to Action 8
812 of planned o
8.1.3 Reducflion of forest degradation in 1500 5 Other reduction
production forest
8.1.4 Enhancement of forest carbon stock 1000 = Emission in Asia (LCS)
I6.2 Sustainable peat land | 8.2.1 Improvement of peat land o
manageme :raillcbels 00 G T S T g [ Global Emission (LCS)
2.2 Peat land rehabilitation o P s T~ T = R
[8:3 Monitoring and 8.3.1 Stop lighting to land clearance 82988 88¢8¢% S 8 2 222212828 . = Global Emission (BaU)
of forest fire | 8.3.2 Preventing uncontrolled fire 8 R 8 R 8 R R 8 R
w crop fan ® grazing lan
Reduction in rass land orest.
P = biomass crop m urban
AIM mitigation costs other land l
20

Fe=—rthid Land use change in LCS Asia [MF

Findings How to realize Low Carbon Asia?

. . . . e How to implement each action/program?
* We simulate effectiveness of “Ten Actions” using CGE model. P /prog

* GHG emission in Asia in 2050: Emission in LCS is lower than . . .
that in BaU by 69%. Compared with emission in 2005, 38% implemented toward the LCS at their own initiatives. The role
reduction is achieved. of Japan to support them is important in order to achieve

“Leap-flog development” in Asia.

* In Asian countries, the some activities have already been

* Among “Ten Actions,” Action 6: energy system, Action 3:

options in industry, and Action 4: options in building sector
are effective. Policy dialogue on mitigation target in Indonesia (2013.10.9)

Training workshop on model at NIES (2013.6.10)

* Not only energy efficiency improvement but also other
activities including reductions in traffic volumes and material
inputs will lead the halved GHG emissions in the world in
2050.

* In this simulation, marginal abatement cost of GHG emission
reduction in 2050 is 344 USS$/tCO2eq.

l 21 Researchers introducing their countries’ activities at ISAP (2013.7.24)
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Challenges to Low Carbon Asia

Research Activities for Realizing Low Carbon Societies in
Asia

Yuzuru Matsuoka
Professor, Graduate School of Engineering, Kyoto University

He is an integrated assessment modeler, leading more than 20 years the chair of
Environmental Systems Engineering, Department of Environmental Engineering, Graduate
School of Engineering, Kyoto University. He is also the director of Research Center for
Environmental Quality Management, the leader of Global Center for Education and Research
on Human Security Engineering for Asia Megacities, Kyoto University, and also the leader of
the project on Developing Asian Low Carbon Societies supported by JICA and JST(Japan
Science and Technology Agency).

From the later 80’s, he continues research on global environmental issues, especially on

climate change problem from a view point of integrated assessment modeling. As a core
modeler of AIM, he developed various kinds of integrated models. In addition to modeling
activities, he contributed to IPCC Second and Third Assessment as a Lead Author,
Millennium Assessment as an editor and other global environmental projects.

In this presentation, not only a methodological framework but also the implementation aspects of how
to promote low carbon development within a context of national/regional socioeconomic development
are introduced, and the applications in Asian countries/regions are reported.

Coupling of macro-economic transition policies with microscopic section specific mechanism, such as
deployment mechanisms of end-use type energy efficient technologies or environmentally conscious
lifestyles, and exploring feasible and efficient implementation based on a systematic analysis of the whole
system is indispensable for achieving low carbon development.

Several tools for assisting these processes are developed, and how to couple the tools, and how to
integrate the outputs of the tools towards low carbon policy actions are discussed.

We have proposed these models as core tools to design Asian region’s national and local Low Carbon
Society plans, and conducted collaborative studies with each country’s domestic research and
implementation institutions. In the latter half of my presentation is devoted to the introduction of these
experiences, and also the future prospects of the approach.

shiga
chine ]

__Guanzhou

Ehopa)  Dalian
Ahmedabad -
b) 0% e —
Bangladesh \ KhnnKaen
-ﬁ“
) . Kvongm do

Figure : Up to now, we applied and are applying our LCS Scenario
approach to 8 nations and 12 regions in Asia regions
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Research Activities for Realizing Low

Carbon Societies in Asia
TOTRREZE/HESERICHITTD
77O0—F

Session-2 : Asia Low Carbon Society Scenario, Challenges to Low Carbon
Asia, Thursday, October 17, 2013

U Thant International Conference Hall,United Nations University

tYYav2 (BRRTITIFIA, PITERRELAOF YLD,
REMRMAMERS-6 —RAMSVRIVL
2 B EEAY U ZYNEBAMS B B FA5F108178 (K)

Speaker: Yuzuru Matsuoka, Kyoto University, Japan
RARE WE W

RAFTREAHLERS-6 — WML KO L

Outline of the Research towards Asian
Low Carbon Societies

1. Considering domestic and international factors which will
change dramatically in future, we must develop visions of
Low Carbon Societies and prescribe the development,
accumulation, and deepening of factors which control the
realization of the Societies.

2. Taking account of regional distinctive diversified
characteristics of the region, and with the qualitative and
quantitative methodologies, which | introduce in this
presentation,

3. We propose positive Asian Low Carbon Development Actions
and roadmaps which realize the Low Carbon Societies.

RAFTREAHLERS-6 — WML KO L

é-.I_M Up to now, we applied our LCS research approach to 8
nations and 12 regions in Asia regions

Putrajaya
Cyberjaya
Iskandar
Malaysia
Guan Zhou
Bhopal Dalian
Ahmedabad £
Thailand
p " | Ratchaburi
Bangladesh . . KhonKaen
QLYIE ——
—, i -
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1. PO7ERRHERER

The image of Low Carbon Societies in the study
2. ERFBUEIFIFOERE

Research procedure of our LC development approach

3. ERFUSRBRFIAREDIOOERE

Supporting tools for developing Low Carbon Societies

Scenarios

4. FOTHBTORRAETOHI

Applications to the Asian region and some lessons from

them

RAFTREAHLERS-6 — WML KO L

AIM

The Low Carbon Society Visions and Development
Actions towards them should be;

By the middle of this century (2030-2050), the societies
must satisfy the followings;

1. Harmonized with drastically changing future Asian society

and economy,

2. Complying with each country's national reduction target
that consists with the global low carbon target, under the
global, national and regional constraints on fossil and
renewal energy resources, land resource, and human

capacity,

3. Utilizing the most of co-benefits of LC policies and
neighboring policies.

RAFTREAHELERS-6 — WML RO L

Area

Base year
Target year
Covered sectors
Actors/Players
LCS target

Quantifications of
parameters:
« Population
« Final demand
« Transport parameters
« Energy service
demand generation
« Energy device share
« Power supply
assumptions

A[M Overall research procedure of our LC Society @
Scenario approach &

Setting framework

Qualification of Socio-
economic Vision

Quantification of Socio-
economic Visions and
GHG emission

Try and error to keep
consistency and unity
among Socio-
Economic policies and
LCS targets

Analysis of Alternative
LCS scenarios and
measures

Design LCS Actions and
Roadmaps from the
analysis

RAFTREAHLERS-6 — WML KO L

Demography
Lifestyle
Economy
Transport
Building
Resource
efficiency

« Energy strategy
« Power supply

Evaluation of Scenarios /
measures:

« Transportation system

+ Energy service demand

generation

« Energy device share

+ Power supply options

+ Renewable energy

« Carbon sink

* efc.
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_é_AI_M Some checking points of
Low Carbon Society Scenario development
1. LC Society Visions and Development Actions should be;

1-1) Technologically,
1-2) Economically/Financially, and
1-3) Institutionally

feasible and efficient.
—Multi-criteria problem

2. Also, they should be well harmonized, collaborating with related
policies on:
2-1) Vitalization of national/regional economy
(Job creation, income increase, attraction of foreign direct
investment, and so on),
2-2) Environment, Comfortability, and Security
-Multi-objective problem

3.Importance of quantitativity, logicality, rationality and

transparency of the scenarios and their development procedure
RAFRLARERS s —BAPHOYL 7

_é.‘l_hd How to combine the tools in order to keep
consistency and unity among Socio-Economic
policies and LCS actions

An integrating tool of future
S EELRLEL BN economic, industrial, social and

tool (ExSS) energy visions with mitigating
options

Designing Snapshot
of LCS visions

Quantification of
LCS scenarios AT

Economic Engineering A tool for people and

Tool for keeping macro- . ) industry’s demand
‘economic consistency a:tlcyssls andlﬁr:anclal gens:i%on processes,
among supply, demand ~ © analysis technology deployment,
and resource constraints, of LCS and their impacts on GHG
and for estimating macro- LCS (Low Carbon emission

economic Impacts Strategy) Tools

Institutional and
logical design of LCS
Tools for connecting model outputs
Low Carbon with LCS Action m:king prwe:
Development logically, and suppart designing,
Actions and monitoring and managing the Low
Roadmaps Carbon Strategy progress

RAFTREAHLERS-6 — WML KO L

AIM

i — Action to make people’s
Necessary timing of Lifestyle changing
actions backcasted |[ === with “Mottainai”

and their effects (1)
Outputs of BCT, Shiga study E ey

Action to make the
City as harmony-with-
green space

N ] 1
s E A Workstmg B2 aa R En

AIM

Tools to support constructing LCS scenarios

Question Tool developed Explanation

Low-carbon measures
database

What kind of LCS measures are |

available? > |LCM-DB

| How to adjust diverse objectives and |

preferences among LCS Actions 2 > |AHP tool Analytic hierarchy process

tool
How to manage LCS Actions > LCS-Action A group of Tools on Logical
systematically ? Tools structure of LCS actions
How to develop quantitative visions, and
check the feasibility with GHG reduction > |[ExSS Extended snapshot tool.

targets, industrial structure and so on?

What is the optimal technologies > AW/ AIM Enduse-bottom-up
invested and how much are their costs? Enduse model

AIM Computable general
> |AIM/CGE equilibrium model

How much is the impact to macro-
economy of LCS actions ?

How to construct the schedule of LCS .
actions? > |[BCT Backcasting tool
RATREEELERSs s —RAMS RS L 8

Systematic diagram of LCS measures _

LCS Action Breakdown Structure(LCS-ABS) =
Shiga Study w i

RAFRLARERss —BAMSUHITL u

Necessary timing of actions

backcasted and their effects (2)
Outputs of BCT, Shiga study

Action to make
Forest
development

supporting Biwa lake
and lifestyle

Action to make the
Transportation/

distribution
gently connecting
people and objects to
environment

o L ———
BN oy e e

L R L

RAFRRAMERs s —BAMSIHITL 3
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Necessary timing of actions
backcasted and their effects

3
Action to make Outputs of BCT, Shiga study

Industry
growing along with
environment

_él,._l_% to now, we applied and are applying our LCS research
approach to 8 nations and 12 regions in Asia regions

Putrajaya /
s
—

Action to make

Energy

produced by nature
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AIM Examples of Brochures introducing Asian Low Carbon Scenarios

1 In order to make these actions happen, collaboration with

s central/regional governments and researchers in Asian region is
necessary. Through this activities, their capacity developments are
strongly expected

Communi

1 and feedbacks of LCS study to real world

EKANDAR | Putrajaya
ot | iggona™ |
T = specific studies i ]

with relevant study covering
institutions major countries

.. . and regions
studies with relevant

institutions <
T/

Proposal/ collaborative activity

i) making
2013/03

Request of more practical,

Development and

actual Lcs
processes

' ' . poreeey - study tools/models
'1_ - - - MALAYSIA 2000 4

o e

RAFRBARERSc —WAMRIYL v RAFREARERS s —BAMIRIVL

AIM Some extracts of outputs

from our recent Asian LCS studies
Per capita emission: 0.6 to 13.4 tCO,, Percent reduction from BaU: 22% to 85%,
Percent change from Base year: -73% to 657%

_&_I_Mzosoﬁl:iﬂﬁﬂkHiii#ﬁ?ék%m‘?*/’?I;l:dslféﬁ;ﬁllﬁ$

R 20505 TOLEHME (%, 20056 )
B > TVT S
s RE e AFR wL—y <k
oFR s g R ek TN Ak mE T e 5

—AHRDEHRH
Base year information Target year information 15 88 @ e S 15 88 7 6 12
Coutry Region Scenario o CPPRIDSRE| o ooy 65 sa63 5061 4153 67 1843 4957 ST60 5465 6074
/Region  code

n  GHG emission with Actions
Covered sectors  fyear popuiston  GDP (GRP) GHgemission  Jvear <5

— AbROERH
e S8 95 34 43 97 100 49 94 99 93 85 32

- <A AIR20065F IZ L THEHHBOMMETIRT 5
we G0 @nEis) (w3 ks AVEFRYT ROwL—3 7L, EHR R EROTEH - RN E BRI L AL

Number of

ol ol o (3 change from base year)

wso)

[ T T e o e

o whs Fore 55w we an5  oacins 200

e " oo e wecusn (mg BOHRTHEIESDHBDL. GDPRE BTHY, TTE MEAL R OISR 5

o oo mesew  en 02 o me e slea (309 sades DHORELTND
Donon s o ner o s mso mmwaw s mmucows 14 0 Ena SR0M) 1) dseuwe o0
[ —— R P S NPT | suo oo toie) iy coun 2 mes| [ Required GHG reduction ratio in 2050 compared with year 2005, to meet the global 50% reduction
N oncre onovea ey amd e 105wk K e wcong 71 2 pun  meea 2y - 2o o T m—— -
e equired GHG reduction ratio compared with year 2005
R — M s oGRS GekcONe B4 W0 4 504 VRGN (575 RAdew 21 Burden N e
[ T —— m mw M e Mo 4 mE N me w0 Ade share Amnex- o A% )
i wo o 2 uooe BTN G0 Dnecow 12 w0 D@ Meaes @76 e | 20 sheme  World [T Annex except China India Indonesia Japan  Korea Malaysia Thaiand  Vietam
ey Wow vowis e T am omLeA s Awcoms L4 o o Gma | 70ma (s Tases  son I Japan
T oo o mes o wsmLw s Gwcomq 23 mm M m B0 (408 shdes 30 SCAT = = 5 I Fra— s = = & a 5
8 RO —— mos o wseime um mwcowa 22 mo s ey mmon (5 shdow B0
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b 6 203 oy Aol s Moo ATeoT  Me  sewcomy 06 o 0 Osa sl Gon - 010 pCUM 58 95 34 43 97 -100 49 94 99 93 85 32
Indn owasocus  Enerey s e vmTEA W Bewcona L4 s s is ness W 0
B e~ = ED G O S ZNE O T e Minus is an increase of allowable emission compared with year 2005
aee s e 05 212 = 2 fmee S TR T - 13 Values of Indnesia and Malaysia are excluding emission/sink of LULC sectors
Miis W Mo o, Wade 10 I s meawm sm Dommcows o4 mo s ) wse W) (w03 o
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AIM

Allowable emissions in Developed Countries (DC) and
Less Developed Countries (LDC)

60

————— Allowable emission targets
proposed in “Emission Gap
report 2012”(UNEP) for likely
chance to meet 2°C target

is 58-44=14GtCO2. If we take

The gap between BaU and target
account pledges, it remains 8 to

1f DC reduces
30% from 1990,
LDC target will

2020 (20,38)

@  GHGemissions
reported (historical
values)

O GH emissions under Bau
scenario reported in
“Emission Gap Report 2012"

O Allowable GHG emissions for
likely chance to meet 2°C
target under some
assumptions

(GtCO,/y)

Less developed country (LDC) emission,

(20,38) means 20GtCO2/y from
developed countries, and

Developed Country (DC) emission, (GtCO,/y) 38GtC02/y from less.

developed countries

RAFTREAHLERS-6 — WML KO L

I Our Capacity Building Activity on Asian
Low Carbon Society Scenario Making
since 1996
1t AlM nternational Workshop on 1-
2Februany 1996

15 AIM International Workshop on 20-22
February 2010

o Sigraring Workshop on 2-14 August
AIM Training Workshop on 16-20 October 2006 Rs-6 l&’&ﬂlz?}’: R AIM Training Workshop on 22-26 October 2007

AIM Strong supports of Low Carbon Developments by national and
regional leaders and their announcements

The.OntiynNA ... thepmr
—— = = P el
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AIM

Final Remarks

—Lessons from the experience of applying the approach—

1. Importance of 1) showing explicitly and quantitavely the alternative scenarios, 2)
proposing several combinations of necessary actions/policies which satisfy the
prescribed targets, 3) indicating and comparing illustratively the social, economical
and financial effects of the combinations.

2. Importance of describing explicitly and quantitatively the role of constraints,
such as;
1) Financial constraint, 2) Experts capacity constraint, and 3) Management
capacity constraint
And also
4) Complimentarily and competitivity of these constraints with related policies
5) Inclusion of mitigation options to these constraints

3. Strong leadership, supports and ownerships by the heads and citizens of the
regions on Low Carbon Developments.

4. Importance of local facilitators between the regional heads, citizens and the
researchers, and their nurturing

RAFTREAHLERS-6 — WML KO L 2

Dissemination of LCS research activities with local
mass media

RAFTREAHELERS-6 — WML RO L

— Up to ncw, we have t
Group Discussion) for discussing t!
int, Malaysia. g
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Tokyo

Opening Remarks

Soichiro Seki ~ Dr. Akimasa Sumi
Director General = o= President
Global Environment Bureau, LY National Institute for Environmental
Ministry of the Environment, - = Studies (NIES)
Japan
d. .k
Education: Born in 1948, he received his B.D. and M.S. in
Mar.1978 Graduated from the University of Tokyo, Faculty Physics, and D.Sc. in Meteorology from the
of Engineering
Oct. 1977 Passed the Advanced Level State Civil Service University of Tokyo (UT) in 1971, 1973 and 1985
Examination (Class A) for Civil Engineering respectively.
Career:
Sep.2012 Director-General, Global Environment Bureau, .
Ministry of the Environment (MoE) He entered the Japan Meteorological Agency (JMA)
Aug.2010 Deputy-Director-General, Minister’ s Secretariat, in 1973, and was affiliated with JMA through 1985.
MoE He was a research associate at the University of
Jul.2008 D.irector—GeneraI, Nagasaki Customs, Ministry of Hawaii between 1979 and 1981.
Finance
Jul.2006  Director, Waste Management Division, Waste
Manag ement and Recycling Department, MoE In 1985, he was invited to UT as an associate
Jul.2005  Director, Industrial Waste Management Division, professor of the Department of Meteorology, where
Waste Management and Recycling Department,
MoE he remained until 1991. Having served as a
Jul.2003  Director, Air Environment Division, Environment Professor and Director at the Center for Climate
Management Bureau, Mok System Research at UT till 2004, he then became
Apr.2002 Director, Dioxins Control Office, Environmental Executive Director of the Transdisciplinary Initiative
Manage ment Bureau, MoE
Jun.1998 Dispatched to the International Bank for for Global Sustainability, Integrated Research
Reconstruction and Development (IBRD) System for Sustainability Science, UT, and has
Apr.1997  Senior Policy Coordinator, Global Environmental since been chiefly engaged with the area of
Issues Division, Global Environment Department,
Planning and Coordination Bureau, Environment “Sustainability Science” .
Agency (EA, now MoE)
Jul.1994  Assistant Director, Water Quality Management He was appointed President of the National Institute
Division, Water Quality Bureau, EA . . . .
Jun.1992 Assistant Director, Zir Regulation Division, Air for Environmental Studies (NIES) in April 2013.
Quality Bureau, EA
Apr.1992  Assistant Director, Planning Division, Air Quality His research interests include numerical weather
Bureau, EA prediction; climate system dynamics; and climate
Jul. 1991 Director, Coordination Department, Environment
Conservation Bureau, City of Yokohama simulation. He has contributed to many international
Oct.1989 Director, Pollution Control Bureau, City of research projects as a leading member, including
Yokohama Tropical Ocean Global Atmosphere (TOGA), and
Mar.1986 Dispatched to Environmental Agency of Thailand . . . o
Sep.1985 Assistant Director, International Affairs Division, Tropical Rainfall Measuring Mission (TRMM).
Minister's Secretariat, Ministry of Health and
Welfare
Aug.1985 Assistant Director, Health Affairs Division,
Environmental Health Department, Planning and
Coordination Bureau, Ministry of Health and
Welfare
Apr.1978 Joined Ministry of Health and Welfare
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Technology

Senior Research Fellow, United Nations
University - Institute of Advanced
Studies

Norichika Kanie is an associate professor at the Graduate School of
Decision Science and Technology, Tokyo Institute of Technology,
Japan. He is also a Senior Research Fellow at United Nations University
Institute of Advanced Studies (UNU-IAS). His research focuses on
international environmental governance, and is leading a three year
strategic project on Sustainable Development Goals (FY2013-FY2015)
funded by the Ministry of Environment, Japan. Among others he serves
as a scientific steering committee member of the Earth Systems
Governance project of IHDP, and the chair of the Working Party on
Climate, Investment and Development (WPCID) at OECD. From August
2009 to July 2010 he was a Marie Curie Incoming International Fellow
of the European Commission and visiting professor atSciencesPo, Paris.
His recent publications include:N. Kanie, P. M. Haas, S. Andresen, ftt,
“Green Pluralism: Lessons for Improved Environmental Governance in
the 21st Century” Environment: Science and Policy for Sustainable
Development, Volume 55, Issue 5, 2013, pp.14-30. Norichika Kanie,
Michele M. Betsill, Ruben Zondervan, Frank Biermann and Oran R.
Young, 2012, "A Charter Moment: Restructuring Governance for
Sustainability",Public and Administration and Development, 32, PP.
292-304.He received his Ph.D. in Media and Governance from the
Keio University.

Masahiro Kawai

Dean and CEO, Asian Development
Bank Institute (ADBI)
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Masahiro Kawai is ADBI's Dean and CEO. He was previously special
advisor to the ADB president in charge of regional economic
cooperation and integration. Before that he was in the academia, first
as an associate professor of economics at The Johns Hopkins
University and later as a professor of economics at the University of
Tokyo. He also served as chief economist for the World Bank's East
Asia and the Pacific Region and as deputy vice minister of finance for
international affairs of Japan's Ministry of Finance. He holds a BA in
economics from the University of Tokyo and a PhD in economics from
Stanford University.

Dr. Kawai has published a number of books and more than 150
academic articles (in English) on economic globalization, regional
economic integration and cooperation in Asia, and the international
currency system. His recent co-edited books include: Asian Regionalism
in the World Economy: Engine for Dynamism and Stability (Edward
Elgar, 2010); Asia's Free Trade Agreements: How Is Business
Responding?(Edward Elgar, 2011); Asia and Policymaking for the
Global Economy (Brookings Institution Press, 2011); and Monetary and
Currency Policy Management in Asia (Edward Elgar, 2012).

Ryokichi Hirono
Profession Emeritus, Seikei University and
Councellor, Institute for Global Environmental
Strategies (IGES)

1954-59 University of Chicago, Graduate Division, Department of
Economics, U.S.A.

1959-60 Assistant to Director, Institute for Industrial Relations,
University of California, Berkeley, U.S.A.

1960-61 Economist, Japan Management Association, Tokyo
1961-98 Instructor, Assistant and Associate Professor, and
Promfessor, Seikei University, Faculty of Economics and Business
1998-2011 Visiting Professor, Saitama University, Graduate School of
Policy Science, Urawa, and Graduate Institute for Policy Studies
(GRIPS), Tokyo

Research interest: Development Economics/Environmental Economics/
International Development Cooperation

Professional Career: In Japan, member on many government advisory
committees including Prime Minister’ s Economic Deliberations Council
and International Economic Cooperation Council, Forest Policy Council,
Central Environment Council, ODA Policy Committee, and overseas,
visiting professor at universities in Asia, Africa, Europe, Oceania and
North America and in senior management position at UNDP and
UNESCAP and adviser at ADB, OECD, and World Bank. Currently
serving on the board at many research institutes and foundations.

Werner Rothengatter

Professor em., Karlsruhe Institute of
Technology (KIT)

Former President, World Conference on
Transport Research Society (WCTRS)

Werner Rothengatter graduated from Business Engineering at Universitat
Karlsruhe in 1969. While as a Researcher and Research Assistant at the Institute
for Economic Policy Research 1970-1978, he earned the PhD in 1972 and the
Habilitation in 1978, both in Economics. He worked as a Professor for Economic
Theory at Universitat Kiel (1979), Professor for Economic Theory and Policy at
Universitat Ulm (1979-1986), as a Visiting Professor at Vanderbilt University,
Nashville, Tennessee (1982), as Head of the Transport Division at the German
Institute for Economic Research (DIW), Berlin (1986-1989), and received a call
to the Universitat Munster, Institute for Transportation Science (1989). Since
1990, he worked as Professor at Universitat of Karlsruhe (now the Karlsruhe
Institute of Technology (KIT)), Dean of the Faculty of Economics (2003-2004)
and Head of the Institute of Economic Policy Research and its Unit of Transport
and Communication. Since April 2009 he has retired from University obligations.
He retired as well from the Scientific Advisory Committee of the German Ministry
of Transport, Construction and Urban Development, which he chaired from 2001
to 2002. In 2010 he was honored with the Francqui-Chair for Logistics at the
University of Antwerp and in 2013 with the Jules Dupuit Prize of the WCTRS. He
is member of the Advisory Committee of Deutsche Bahn AG and a member of
the Reform Commission for Large Projects of the German Ministry of Transport,
Construction and Urban Development. He was President of World Conference
on Transport Research Society (2001-2007) and is still a member of its
Steering Committee. He is a member of the Editorial Advisory Board of the
Transport Policy Journal (published by Elsevier) and Editor of the Springer Series
on Transport Economics and Policy (together with D. Gillen).
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Dr. Kainuma received her B.S., M.S., and Ph.D. degrees in Applied Mathematics

and Physics from Kyoto University in Kyoto, Japan.

She joined NIES in 1977, and has, since 1990, been engaged with the

development of the Asia-Pacific Integrated Model (AIM), which assesses policy

options for stabilizing the global climate, particularly in the Asian-Pacific region,

with the objectives of reducing greenhouse gas emissions and preventing and

mitigating the impacts of climate change. From 2006 to March 2011, she was

head of the Climate Policy Assessment Research Section at the Center for

Global Environmental Research at NIES. Currently she is a Fellow at the Center

for Social and Environmental Systems Research in NIES, and serves as an

adjunct professor at Japan Advanced Institute of Science and Technology.

She is a Lead Author of the Intergovernmental Panel on Climate Change (IPCC)

Fourth and Fifth Assessment Report (Working Group ll: Mitigation of Climate

Change).

<Awards>

2011 Academic Award by the Society of Environmental Science, Japan

2010 Remarkable Contribution to Science and Technology 2010:Nlce STEP
Scientists by the National Institute of Science and Technology Policy
(NISTEP)

1994 Nikkei Global Environmental Technology Award

<Publication> “Climate Policy Assessment” ,Springer, 2003

Li Zhidong

Professor, Nagaoka University of
Technology
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Li Zhidong is a professor at Nagaoka University of Technology

Japan, and a visiting researcher at the IEEJ (Institute of Energy
Economics, Japan) and ERI/China (Energy Research Institute,
National Development and Reform Commission, China). He is a
member of the Green Energy Project of Nagaoka University of
Technology, which is adopted as 21st Century COE program by
the Japan Ministry of Education and Science.

He graduated from China People’ s University (Renmin
University) in 1983, and received a PhD in economics from
Kyoto University Japan in 1990. He worked as a professional
economist at the IEEJ from 1990 to 1995, mainly focusing on
econometric analysis of world energy outlook and world oil
market modeling. He has been a main contributor of Japan-
China joint study project focusing on China’ s economy, energy
and environment from 1999 to 2003. He is the author/co-
author of number of books and articles published in academic

and professional journals and publishers.

Yasuko Kameyama

Head, Sustainable Social Systems Section,
Center for Social and Environmental Systems
Research, (NIES).

Dr. Kameyama has been a researcher at NIES since
1992. She is also a visiting professor at Graduate
School of Frontier Science, the University of Tokyo
since 2011. Her background is international relations.
Her major areas of interest include multilateral
negotiation and institutions on climate change, and
indicators to measure sustainable development. She
was a member to the Global Environmental Sub-
Committee of Central Council of the Environment,
Japan, between years 2008 and 2012. She has
many publications both in Japanese and English.
Some of the latest publications in English include
Kameyama, Y., et.al, eds. (2008) Climate Change in
Asia: Perspectives on the Future Climate Regime,
Tokyo: United Nations University Press.

Shuzo Nishioka

Senior Research Advisor, Institute for
Global Environmental Strategies (IGES)

Member, Central Council of Environment Japan

Member, Environment Council of Tokyo Metropolis

Secretary General, Low Carbon Society Research Network (LCS-RNet) / Low
Carbon Asia Research Network (LoCARNet)

Graduated Faculty of Engineering (Dr. in Control Engineering) University of
Tokyo in 1962. After 12 years engineering experience in Asahi Chemical Co.
Ltd, joined National Institute for Environmental Studies of Japan (NIES). Research
areas there were regional and global environmental assessment and
environmental policy.

Served as professor of Tokyo Institute of Technology and Keio University in
1997-2001 and as Executive Director of NIES in 2001-2007.

From late 1980’ s, devoted in climate change issues and engaged in IPCC from
1988 to 2007 mainly in impact assessment methodology. In 2004 -2009, lead
a policy related research of Japan Low Carbon Society Project, to explore the
scenario of 70% GHG reduction in 2050 in Japan. This works was extended to
Prime Minister Fukuda’ s Low Carbon Society policy (60-80% reduction in
2050) declared at Toyako Summit. And the methodology developed there was
applied to discussion for Innovative Energy-Environment Strategy after
Fukushima in 2012. He chaired the Sub-committee in charge of this work,
consisted of more than 100 experts, at Central Council of Environment,

His recent work focuses on international collaboration on low carbon society
research for supporting Asian countries’ leap-fogging to low carbon world.
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