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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.



Challenges to Low Carbon Asia

BREEEDSHERRFLEZNADE

RRAZFAZRIZZARHMBH IZEFTIN T
(S-6-4 F—hU—9—) #F*FO th—

RRAFZFAREZRTIZRMAREH TFZEHIN - HE,
=] R BRI F AR RIRIE D AT AFEI - #iE,
o SRS THBEETEREE Bt (I2).
- 1982 EAEHAFAR. BETFEEHELEHE. OECD BABHMEE. EIBEMREF
L" BREEMRER. BMFAMBIRELSR - BEEVMAR I -—RLGESERT. 2011 £F4BED
“n BE. SPRBHEIITLATH. HICWET7O—51.
UNEP E&R/\RIVAD/(—, PRIFFEZZRIFES. EIRBMFAMEEMAS,
KkFEM= 2050 JOJ T (2004-2008 F£E ) XBEF—LU—F—,
THHwEZE  Material Flow Data Book -World Resource Flows around Japan- Third Edition,
NIES/CGER.

1. BUBIC~FRYTIITEEREEMS~

BRAUAZRIFERERODAEHEICZIONTULD, KAELE - KEHE - AERREDREAZN DRREM
SADER(E, B CRECERYBEOREM. EROBMNAOBERDSRIESN TSN IXRIVF—HE
PREMRDAFHOHBEOENSTATEEENDD. BREAZOBEROBEGE. JURZEEIDIHLEDEZHD
REFHEDOEE CHDIN. KREFHODER THIEAMMSHENIIFBLEANREERCTHD. COBEBERSER
BROFHHRAELGIAEODENSEEDZDTENTED, 2011 FICEBRER/\RIVIE OV TUZ T
CEATIMEEELRL V. BEORECERHE - REAFDIEAEANDBMINEE, TNHTLETHD
CEERBURE. THYTVUITEBEICBET D IF—TJ—RH EREEME] THD. KDHEIVEDYHE
BOBEEDZEDMEBEZEDHIT CEERBEITMECTHD, AFETIE. COEREEMEODSERDSHIER
REAZANDHEMEICOVTHRU D,

2. PIPEBRBHETOIITCHIIBERF—LDEE

2050 FOHADEREMRHOAHFHED ¥ BEZBRIC. PIVICHITDEREMZTZERIEITIHROKRIZHE
HBIMRTOII T S-6 D—IRELT, BENTF—LU—F—EHHD S-6-4 1TIE. EFHEDSHZE
REREEARTIRCEU TSR,

{LERBORBEPTAD FEMEUTOARAEDHEEF. KREFFHICERIDIERHEE THD, Fe. XL
HHESNEHZTEXZDEMHIE. EOEERE CTOIRIVF—HEICI D TEZDREIFHEHD, #ill
TOHRBHTHD, BBEORAKRERE CTIFEODIICOUERRENEDSVEMHMHAZILE - HEBSIND,
BYOLIABED. HFOTAINEZHIDEH. BREETREFHERBEUDOOLTLSH CDUEM
ABDEREE. EORAERETOIR/IVF—HECERICEEL. SDICHROTIRERDOHEIEREVDMERE
O, REERCSHEGDU CHEBENMEXRT DMIEDHEEREZH. MEDALYD - JO— EROME



October 17,2013
Tokyo

R - RWAA. CNDICHDIRIVF—DHBEREMRODADOHHEZBRE DT, FRNICETTDCC
ECOMAF—LOMREY TO—FDIREUVTER,

fth75. EERRIEDEDHDARBHAFEER/\A TVY FEFEORMICENDNDIHRIERIE. YETARSIMEE
EHHITH YROREBEAICFSFREICHU T, ERHIETA FTORBEEERLU. EOMICEKRZRDSHIC
TRDCEEERFT—LICKRODENDHEITHD.

S-6 JOIJITRHREDFREHZ MEREZEFIFICEIFE 10 DFHEK] Tl BRF—ALIE HE3 ERD
MEZZRARICSITSHI T/ FEL] ZREUE, CNIF. BEREEMOEXHRERBULEEDTHD. (1) &
BONABZEHRMICEDTE/ <D, (2) FHaR<IDE/IHL. 3) BERZHRDBUERIDIIVAT
LBID D3 DDNHFRHDDEBESND,

3. BFRDERICEEUVEERHEERFZHL DS

EROHEE. MEDLEE - BEREBRREBIZBHFPEANDDZEL D, BRARKREBUVWZIPICSITDERTED
SFEDE. SLEBLZEEODIEETHD. CODIT. FEICSIDERZEMODEEE - FESOEMSIFEICE
5, HEIF 1980 FXNDHRE-—DTEAVNEEETHDIN 2012 FQOTAT EEESHREGETD
60% E<ZLHD. BMEEECHSVTE. 2000 FLIFEOEEEDBUVIFEU, 2012 FOLEEESHF
BETD# 46% &EEHHD,

ATOIITTIE REICHITDEY. ERE. $HEORRZENRIC. BEFEHREMBICEDEHLITE
BICHKDT. CO, HHBORBMILICKIDHIHATREMEDHETZIT O, COURRNAP Y TEOMEIE, &
EE. AZRRHEEICOVTORY TIITVEDE EOR—HEWRETDEHICIE. MEZHEIEDTTIHET
HBRTHD, MECBRUEETIVCIR. PNIEFDENTDHEREL T, —ADBEDDEEREED. —
ADEDRRBEFRBEVCEVODEEHELSX. BEOBRRREETBICCNOSDA Y IMMEMTSCEN #
HOTAD SBEDRMOEEBDREBNHEFTSCEERBUTNSD, TERDRERTIE. CNSOMBIASY
DRI HDKETRMT D, EBMHEDKEEFIDIONN. ALYV IDBRDEE TOREFHEICASTIFE
5N HADREUVEANYIDREMZEERBULEREEDY T UATR. FSRONEZHMOTAZ ~DEE
EORBIIHEVDBICEEFIVURDICEDDERELI DTS,

EMOEEICHDIREHIS. HEDTAD SEESEORMETOMERIL. XTZVITOUYATIb. EY
DORF\BILFECEID T, BMITDCENTARETH D, BRYPEHEILE. BERSNEHO—HIE. TDER
BPET. MEOEMEERE LD ECSOICATEIRBHLEHZUIDOITED. BATIANYIDEECERTD
ceh BREEMOSVHZORBORELD, BLU. ERBETOIXRIVF—HEHKRESL. IFEMERGM
BIORBERIEISA 7Y DIVEFEU THNIERELICIEFETTDENNDH D EICIFERNDETH D,
ARVIDENBEERLITTES. BRNLEAENEETHD. —EERNLEANY I ZEBBRULEH I KBS
HEEZ0. SFORBIVIRE CHERBEFERREOHBORERICADTEREDNDETHD.

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

http://www.unep.org/resourcepanel/Publications/Decoupling/tabid/56048/Default.aspx

AT —VIFE RRERKXZF, AMERZE. #TFRFBHREARNEA. EIIREMAFTR,. FEEXFDO5DO0F—A
NSBEIND.



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.

==
1
'M ‘

»

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



October 17,2013
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,



Ch

allenges to Low Carbon Asia

2CAERICAPEREDOIXRIVF—EEH

TERERERES IRF—HEMR
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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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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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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 to Low Carbon Asia

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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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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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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From 1993, Kejun Jiang began the research on climate change relative to energy policy analysis,
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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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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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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
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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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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.
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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.

* The profile of Dr. Kejun Jiang is on page.32.
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