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Cities: frontrunners of low carbon world 
Findings from International Research Network for Low Carbon Societies

• Cities provide an excellent opportunity to promote a Low Carbon Society: To 
build a LCS, it is necessary to mobilise all the elements that make up society. Existing 
systems which are already complicated and locked in into an old “high carbon” regime, 
need to be transformed to achieve the LSC. Cities contain all the elements need to 
form a LCS. The administrative system generally falls under the control of a single 
local authority whose competence is wider than that of national authorities. As such, 
cities can form a test bed for social experiments in LCS which  can be replicated in 
other cities. (Bologna, 2009)

• Cities will play a major role in shaping the transition to  a low carbon societies. 
Low carbon society impacts citizens, both where and how they live. Cities are crucial 
actors since they can directly influence the planning of key issues such as trafficactors since they can directly influence the planning of key issues such as traffic, 
urban land-use, building and waste management. Already, several cities have begun 
to autonomously act on self determined targets that support a low carbon society. For 
instance, local governments and municipalities in cities have set med- and long term 
mitigation target, identified demand side and supply side options, made concrete 
action plans, and concrete governance mechanisms and institutions to involve 
relevant stakeholders .The role of cities, including the influence of those 
constituencies, need to be mainstreamed in national and international level climate 
policy. (Berlin, 2110)

• The risk of lock-in: Without active climate policies, humanity will be locked-in to 
carbon intensive development paths; industrialized countries will slow down the 
turnover of their capital stock while emerging economies will build the bulk of 
infrastructures in ways that will be hard to re-shift at a later date. (Paris, 2011)

Current and estimated future total global CO2 emissions

(significant worldwide reduction is essential)
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Cooperation with developing 
countries is the key issue

Kyoto Protocol framework for period subsequent to first commitment period (2013 onwards)
・ An effective framework capable of promoting maximum efforts to reduce emissions by non-

signatory U.S. and exempt developing major emitter nations such as India and China is needed.

Sources: Kainuma et al., 2002: 
Climate Policy Assessment, Springer, p.64.
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“Asian Low-Carbon Society Scenario Development Study” FY2009-2013, 
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VietNam 89,694 119,971 1.34 2.60
Thailand 64,732 67,376 1.04 1.46
Singapore 4,542 5,026 1.11 0.11
Philippines 91,332 140,466 1.54 3.04
Myanmar 49,640 58,709 1.18 1.27
Malaysia 27,476 39,631 1.44 0.86
Laos 6,068 9,290 1.53 0.20
Indonesia 237,002 296,885 1.25 6.42
Cambodia 14,957 25,114 1.68 0.54
Burunei 406 681 1.68 0.01
SriLanka 19,487 18,715 0.96 0.40
Pakistan 170,113 292,205 1.72 6.32
Nepal 29,325 51,891 1.77 1.12
Maldives 317 510 1.61 0.01
India 1,203,246 1,658,270 1.38 35.88
Bhutan 675 935 1.38 0.02
Bangladesh 163,970 254,084 1.55 5.50
S.Korea 48,538 42,327 0.87 0.92
Mongolia 2,680 3,388 1.26 0.07
Japan 127,868 102,511 0.80 2.22

Past    Future

Population:
rise and 
shrink

Asia in Turning point
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N.Korea 23,941 24,666 1.03 0.53
China 1,343,933 1,408,846 1.05 30.48

(thousand)

Mitchell International Historical 
Statistics (2007) and UN, World 

population prospects (2006)

20
50

From Matsuoka: 2009

People are still concentrating to urban area, and most of Asia urban areas 
are still in the transition stage

Singapore    100%
Brunei          87%
S.Korea   86%
Malaysia       78%
Philippines    76%
Japan           73%
N.Korea  73%
I d i 68%
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Asia: 40 Years ahead

Continuing 
Urbanization

Indonesia     68%
Mongolia      67%
China           62%
Pakistan       50%
Myanmar      49%
Thailand       47%
Maldives       46%
VietNam       43%
India           41%
Bangladesh  39%
Laos             38%
Cambodia    37%
SriLanka       30%
Nepal           29%
Bhutan          20%
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From Matsuoka: 2009

北京1975 北京1984 北京1991 北京1997

東京1927 東京1967 東京2001

ソウル1920 ソウル1960 ソウル2006

Ｔｏｋｙｏ ＆ Ｏｓａｋａ

Beijing

Seoul

深圳1985 深圳1997 深圳2005

大阪1967大阪1927 大阪2001

台北1920 台北2003

マニラ2060 マニラ2000

バンコク1950 バンコク2000

Rapidly Expanding Asian Cities
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Bangkok

From Kaneko: 2009

Dependency ratios of population will change drastically in next forty 
years 
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) Japan 95.9%
S.Korea 83.6%
Singapore 78.4%
Thailand 64.2%
China 63.9%
SriLanka 62.9%
VietNam 57 2%

In 2050

Asia: 40 years ahead
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 VietNam 57.2%
Indonesia 56.4%
Myanmar 56.2%
Mongolia 53.1%
N.Korea 53.0%
Malaysia 52.9%
Bhutan 51.6%
Brunei 50.2%
Maldives 49.4%
India 48.5%
Pakistan 48.4%
Philippines 48.4%
Bangladesh 48.1%
Nepal 48.1%
Cambodia 46.7%
Laos 44.0%

Past Future

UN, World population prospects,2006

aged society is coming

From Matsuoka: 2009

Demographic          2000 Demographic 2050 
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Japan: World  Front Runner of Aged Society

Scenario 
A: Vital Society
B: Slow Society
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Successes and failures in Japan

• Public transportation : Tokyo

• Urbanization and abandoned rural district

• Revitalization: City of Toyama 



North-American pattern

European pattern

＊San Francisco

＊Munich

100%

Modal share of 
motorized 
private mode 

＊
Rome

Asian Advantage: 
Designing efficient infrastructure to avoid lock-in

Most efficient pattern
d
a
a

＊Tokyo

＊Hong Kong
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From IEA: 2008 12

Land-use planning and transportation 
strategy depend on local specification
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What Toyama LRT means

a. Improving access to stations

b. Introducing feeder bus services

c. Promoting long-term residence around 
stations

d. Promoting planning for an attractive city

e. Putting in place an information space for city 
planning based on public transportation 
systems

f.  Comprehensive design plans

Multi-Benefits: developing public transportation 
systems and revitalizing communities

Toyama City: an example of the introduction of 
an LRT (Light Rail Transit) system
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Source: Tetsudo Gahou No. 6 (Seibundo Shinkosha Publishing Co., Ltd.)

Reference: Light Rail Transit (LRT) Systems for Creating Compact Cities, a presentation by Masashi Mori, Mayor of Toyama City at a BBL Seminar, 
Research Institute of Economy, Trade and Industry
Reference: Introducing a Light Rail System to the Toyamako Line and New Efforts in City Planning, Norio Nagakura, General Manager, City Improvement 
Department, City of Toyama, March 2005 issue of SUBWAY, Japan Subway Association

Source: Tetsudo Gaho No. 6 (Seibundo Shinkosha Publishing Co., Ltd.)

Senior users increased

Diverse purposes

Changes in the number of users by purpose 
(unit: person) 

【Weekdays】

O

【Weekdays】

Changes in the number of 
users by age(unit: person) 

What Toyama LRT achieved 
(before and after: 2005/2006)

Multi-benefits: bringing senior citizens to the city in large numbers, a 
modal shift, more sightseers and more people outside of office hours.
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13.3%
(664 people)

Users in the daytime 
increased 

Reference: Light Rail Transit (LRT) Systems for Creating Compact Cities, a presentation by Masashi Mori, Mayor of Toyama City at a BBL 
Seminar, Research Institute of Economy, Trade and Industry

Sightseeing Portram On 
business

Other

2005 (JR) 2006 (Portram) 

【Weekdays】

(unit: person) 

10’s           20’s            30’s          40’s          50’s           60’s          70’s or
older          

【Weekdays】

Changes in the number of users 
by time of day
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Means of transportation before Toyama Light Rail came into 
service

JR Minato Line 

Chitetsu bus

Auto
mobile

On foot 

Two–wheeled 
vehicle

Taxi, etc.

Other

Automobile users 
also switched to 
Toyama Light Rail.

11.5%
(572 people)

(2,331 people)

2.8%
(142 people)

1.6%
(81 people)

3.5%
(174 people)

20.5%
(1,024 people)

• Japanese low carbon plan

• ＥＶ

• Urban revitalization
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The goal of reducing GHG emissions 80% by 2050 can be attained only with an 
unconventional social framework. Mid-term targets for 2020 and 2030 should 
be set while keeping 80% reduction in mind. 

Japan’s GHG emissions from 1900 to 2050 
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GHG/CO2 Emission in Japan
(108 tons CO2)

2020 target

Japan’s mid- and long-term targets: 
a huge challenge in history
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エネルギー起源CO2排出量（米国エネルギー省オークリッジ国立研究所，1965年まで表示）

エネルギー起源CO2排出量（国際エネルギー機関）

エネルギー起源CO2排出量（環境省）

温室効果ガス排出量（環境省）

▲80%（90年比）

（100歳） （80歳） （60歳） （40歳） （20歳） （0歳）

（ ）内の年齢は、各年に生まれた人が2050年を迎えたときの年齢。

高度成長期 バブル景気

第一次オイルショック

リーマンショック第二次オイルショック
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↑
(100 years old) 

↑
(80 years old) 

↑
(60 years old) 

↑
(40 years old) 

↑
(20 years old) 

↑
(0 year old) 

CO2 emissions from energy use (Oak Ridge National Laboratory, Department of Energy, USA, plotted up to 1965)

CO2 emissions from energy use (International Energy Agency)

CO2 emissions from energy use (Ministry of the Environment, Government of Japan)

GHG emissions (Ministry of the Environment, Government of Japan) 

Figures in parentheses represent the ages that people born in different years will be in 2050.

-80% (from 1990 levels) 

2050 target



Infrastructure is important
Example: Passenger transport sector can achieve 80% reduction in energy 

demand via suitable land use & improved energy efficiency 

Energy efficiency 
improvement 

Land use・
Reduction in
transport volume

Decline in
transport 
volume

Grid electricity 
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Change in passenger transport volume

Change in passenger transport methods

Change in passenger transport due to 
increased urban density ('compact cities')

Improved energy efficiency

Hydrogen 

Change in passenger transport volume: reduction in total movements due to population decline 
Change in passenger transport methods: modal shift using public transport system (LRT etc.) 
Change in passenger transport due to increased urban density ('compact cities'): reduced travel distance due to proximity 

of destination 
Improved energy efficiency: improvements in automobiles & other passenger transport devices (hybrids, lightweight  

designs etc.)  
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Solar energy generation

Biomass

Natural gas

Petroleum oil

Energy demand in 2000
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Can Japanese 
technology survive in 

this big system 
transition period?

(ELIICA) 4 PASSENGER  SEDAN

370km/h MAX.SPEED 
Prof. Hiroshi SHIMIZU, Keio Univ.

Requires no
internal-combustion  

know-how Small hundreds car makers
coming into EV market

In China

Before 

and  

After

2050 vision of compact city and rural life for aged society

Source:  Local Development WG team
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Leapfrog Possibility in Asia

Country Domestic factor External factor

Industrial 
Structure

India: IT Industry Education/human 
resource

Soft tec. Globalization

Energy 
structure

Japan: Low 
energy intensity

Technology

Rapid growth 

Oil Crisis

Energy security

Urban 
Structure

Singapore: 
transportation, 
water, housing,,

Tokyo: Public

Small land  strong 
leadership

Rapid urbanization

Relationship with 
Malaysia

Before auto-ageTokyo: Public 
transportation

Rapid urbanization Before auto-age

Distributed 
energy

India: renewable 
energy, Biomass

Brazil ：ethanol

Poor power grid 
Investment, land 
area

Sugar cane, lack of 
Oil

Information China: Mobile Rapid economic 
growth, big land 
area,

Not enough com-
grid 

IT technology

Renewable 
E

? Freedom of new 
id/di t ib t d

Climate Issue
21

Uniqueness in Asia ?
‐ Philosophical or conceptual ? ‐

In contrast with other type of proactiveness

Role of philosophy or political system, or tradition?
Thailand: Sufficiency economy led by the King

Bhutan: “Land of Gross Happiness to Save our Planet” policy to 
promote sustainable development alongside with spiritual 
survival.   former King Jigme Singye Wangchuck, who has opened 
Bhutan to the age of modernizationDevelop 

Gandhi:  Increase Self sufficiency,  

China: New five year plan – increase urban population of 45mill, 
increase aforested area, not to reduce agricultural land, in a way to 
decoupling carbon emission and development

Long-term Trends in Energy Intensity 
(energy/GDP)

Possibility of Asian 
countries’ catch-up

Asian Opportunity : Free from past high-energy-
depending technology track
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China/Asean？
＊India？

＊Japan’s leap-frog

– How can we facilitate technology leap flogging to promote low carbon 
development?

– What would be mechanisms (international and national, market and non 
market) that could facilitate those leap‐floggings to low carbon 
technologies?

＊

＊



Formulation of LCS 
‐ To make real progress

P liP li &Implement

Technolog
y roadmap

Costs 
Burden 
sharing 
Finance

Hard/ soft 
social 

infrastructure

Long‐term plan/Scenario/Roadmap
(Inventory/Policy‐tech integrated modeling)

Policy 
formulatio

n phase

Policy & 
Evaluatio

n

Implement
ation on 

the 
ground

Monitorin
g

Consumptio
n life style 
Behavior

Participatory 
approach

Target 
setting

policy 
Feedback

Minimize 
transition 
friction

Mobilize
private 
sector

Experiment 
e.g.Low carbon 

cities

Building 
consensus

Steering

Gov

RIRI
Gov

Gov

Input to Policy
（EachCountry/G20/IPCC/ 

UNFCCC ）

UNEP

UNESCAP

ADB

LCS‐RNet

SATREPS

JST/JICA

APN

Institutional Knowledge 
Sharing

Contribution from 
International Organisations, 

etc

COE

COE

RIRI

Low Carbon Asia Research Network: LoCARNet
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Low Carbon Cities: Asian advantage and challenge

・Free hand to draw low carbon development plan

・Rapid economic growth and urbanization
huge opportunity of investment in  infrastructureg pp y
risk of lock-in to obsolete system?

・Enough technologies already exist 
・“Leapfrogging” opportunity in technology 

・International co-operation in progress towards Low Carbon World

Needs long-sighted, deliberate decision now
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