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Part I  "Experience of Japan Low-Carbon Society Studies"
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S-3 Workshop — Toward Low-Carbon Society: Japan Scenarios and Asian Challenge
Feb 13, 2009 at Tsukuba International Congress Center (Epochal Tsukuba) Ag enda:

LCS Modeling for Japan LCS Scenarios

comprehensive LCS Modeling »  Modeling activities of the scenario team for

; 1 . Japan LCS Study
and its Application to Japan
»  Whatkind of the role LCS Models play in the
Japan LCS Studies?

S huichi Ashina,
National Institute for E nvironmental S tudies (NIES)

»  What we got from past 5 years’ experience?

‘Comprehensive LCS Modeling and its
Application to Japan (S.Ashina/NIES)  2000/02113 2

Overview of Modeling Activities for Japan LCS Study
LCS Models

We have...

1.Population and Household Model
2.Inter-sector Model and Macro E conomic Model

AR . | Snapshol - describing | 5 in a certain future, concretely,
3B u”dlng Dynam|CS MOdeI SRR quantitatively, and consistently with physical,
4.Household P roduction and Lifestyle Model models economical, technological laws.
s5.Passenger Transportation Demand Model . ;

B : Ti iti - foruses on the dynamics and trend transition of
6.Freight Transportation Demand Model R e T
7.Energy S upply Model Overthe || e technological system.

8 Material Stock and Flow Model ver X

LT LD = Rupresuading inler winpas o optind steategy on

introduction ol new lwechnologies and cconomic
adlivity change in order ww achicve the lulure
Largels.

9.Energy S napshot Tool Rackcast
10.Backcast Model | model

11.E nvironmental Option Database I
E nvironmental Option Database (EDB)
Stores information of activities which accompany or reduce GHGs emission.

Comprehensive LCS Modeling and its
Application to Japan (S Ana/NIES) 2008102113 3

Steps towards Japan LCS Scenarlos Two different but likely future societies

+ Depicting socio-coomamic visions in 2656 ] Vision A Vision B
S napshot — " —
models Vivid, Technol driven Slow, Natural-oriented
-bartnuaring sy serics dumands _l Urban/Personal Decentralized/Community
Technology breakthrough Self -sufficient
- #upinring mnaarins for enargy damands and snangy sppifes, Centralized production Produce locally, consume
Transition /recycle locally
::T:x *0 embargy fkiend An prdy T G €, ] models Comfortable and Convenient | Social and Cultural Values
2%/yr GDP per capita growth | 1%/yr GDP per capita growth
Outcome 1) Feasibility study for 70% CO, emission ) ‘ " * 7.#5", i ‘ * o
reduction by 2050 below 1990 level Backcast - . - i
- Ienastigaring “When and Which apekars 2nd How misch™ of sach. model

option should be introduced in order to achicve the qoal.

Outcome 2) Roadmap and Dozen Actions toward LCS

Comprehensive LCS Modeling and its:

TS WodeNng A T
Application to Japan (S ASHina/NIES)  2009102/13 5 Application to Japan (5. Ashina/NIES)  2009/02113 6

Key concepts of two societies (1/2) Key concepts of two societies (2/2)

Work “Increase in “Professionals" “Work sharing
Mindset of people «High-income and over-worked “Working ime reduction & equalization
Goal of ife *Social success “Social contribution
e e - Housework +Housekeeping robots & Services ~Cooperation with family & neighbors
Famiy “Selfdependent ~Cohabitation ol ikl rach iy ety
+Improving carrier +Hobl
Acceptance ofadvanced  +Positve “Prudent +5kill development “Social activty (. Volunteer activity
echinoloy Housing “Multi-dwellings «Detached houses
Population
Consumption “Rapid replacement cycle of ~Long lfetime cycle of commodities
Birth rate ~Downslide “Recover commodities (Motzaina)
Immigration of foreign +Positvely accepted “Staws quo
hoHers: Growth rate +Per capita GDP growth rate: 2% +Per capita GDP growth rate: 1%
Elnigator iliciedse iiatlis]to Technological development  ~High “Notas high as vision A
Land-use and cities
Migration ~Centralization in large cities “Decenualization Industry
Urban area ~Concentration in ity center +Population decrease Market “Deregulation ~Adequate regulated rules apply
“Intensive land-use in urban area +Maintain minimum city function e e e e G g
County-side “Significant population decrease “Gradual population decrease ~Dependent on import products “Revival of public interest n agriculture
~Advent of new businesses for effcient Local town development by local and forestry
Eeslotiandpace Gaiiivi b el Secondary Industry. “Increasing add value +Declining GDP share
+Shifing production sites to overseas  High-mix low-volume production with local
brand
Comprenensive LCS Modelngand s Tertary Industry “Increase in GDP share “Gradual increase in GDP share
‘Applction o Japan (S ASHIAINIES) 200810213 7 ~Improvement of productivity +Penetration of social activity 8
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Item to be considered...

Industry 1. Changes in industrial structure and technological development on energy
consumption as well as productivity
Changes in building distribution by climatic zone
Changes of the share of detached and multi-dwelling houses
Diffusion rate of insulated detached and multi-dwelling houses
Lifetime changes of the dwellings
Lifestyle changes on household consumption and allocation of the time
Changes in population distribution and local characteristics
Changes in social environment and human activities
Changes in selectivity of the mode of passenger transportation by area
10. Changes industrial structure
11. Dematerialization
12. Changes in producing /consuming area
13. Changes i selectivity of the mode of transportation by distance
Energy supply 14. Function of load management and uncertainties of both energy supply and demand
15. Combination of small consumer and small energy sources -+ E lectricity Hydrogen
16. Feasibility of local production for local consumption
17. Relationship between economic activities and stock flow of the materials
18. Amount of waste derived from the stock
Social system 19. Effectiveness of recycling and its impacts
20. Ensuring consistency among the sectors in terms of energy demand
21. Impacts of future technological choices on social energy efficiency
Cross-sectional 22. Ensuring economical consistency of LCS s,

Domestic and
Commercial

Transportation

wENOUAWN

Comprehensive LCS Modeling and its
Application to Japan (S Ana/NIES) 200810213 9

Item to be considered...

Industry i) Industrial structure
Domestic and - .
Commercial i) Dwellings

iii) Lifestyle
Transportation

iv) Passenger transportation

v) Freight transportation

Energy supply
vi) Energy Supply (E lectricity R enewables Hydrogen etc)

Social system . )
vii) Material stock flow

Cross-sectional

viii) Consistency of energy balance

E conomic consistency

‘Comprehensive LCS Modeling and its
Application to Japan (S Ashina/NIES)  2009/02/13 10

Developed snapshot and transition models

Topics to be asked LCS Models

i) Industrial structure 1. Inter-sector and Macro Economic 3
O
Model S|
ii) Dwellings 2. Building Dynamics Model =
o
Lifestyle 3. Household Production and Lifestyle <
Model Y
iv) Passenger transportation 4. Passenger Transportation Demand 8
Model 0|
v) Freight transportation 5. Freight Transportation Demand + |
Model S
vi) Energy supply 6. Energy Supply Model I~
(o]
vii) Material stock flow 7. Material Stock and Flow Model 5
=
viii) Consistency of energy 8. Energy Snapshot Tool o
balance o
iX) Economic consistency (1.Inter-sector and macro Economic =)

Model)

Comprehensive LCS Modeling and s
Application to Japan (S.Ashina/NIES)  2009/02/13 1n

Population and Househald Madel

» A cohort component model for population, a household
headship rate model for household types, with spatial
resolution of provinces, land-use types and climate zones and
five family types

» Analyzing effects of depopulation and changes in family
composition on the realization of LCS is possible.

Input Output

Nation’s and P rovince-wise: Nation’s and P rovince-wise:
» Base year's population » Future population by age and

» Expected life table sex
» Expected fertility rate » Number of households by
» Expected migration rate » family type

» Population and Households
by climatic zone and land-use
classification

» Information on land-use types
and climatic zones by
province-wise resolution

‘Comprehensive LCS Modeling and its
Application to Japan (S Ashina/NIES) 2009102113 2

Projection of population and househaolds
under Vision A
by Population and Household Model

140
120 e
o
’\100 geow Boters
0
]
200 Boose Braent
=z 3 Ghidren
g 0 bl @oneperson
Z 40 ot
g g BCouple-only
g% i e -
° Ghidren
o U
2000 2010 2020 2030 2040 2050 88239888 8¢%3¢9G8
year 2000 2050
B

Population (million) 126.9 94.5 100.3

Aged population ratio (%) 17.4 38.0 35.8

Average number of household 2.7 2.19 2.38

ingle-person households (%) 27.6 42.6 35.1
“Comprahensive LCS Modeling and it
Application o Jagan (5 AShINaINIES) 2009102113 13

Demographic compaosition in Japan
by Population and Household Madel

Age Age

>85 >85

80.84 8084 b=l VisionA
7074 7074 | ¢ = Male
60-64 60-64 m Female
5054 50-54 Vision B
40-44 40-44 = Male
3034 3034 = Female
20-24 2024

1014 1014

04
4,000 O 4,000 4,000 0 4,000

Male (]0%) Female (103)
In 2000

Male (103) Female(103)
In 2050

Prajection of Urbanization
by Population and Household Model

140
W Forest-rural
120  Forest-central city
100 Forest-Metropolitan
=3 ) Rural
E Agricultural-rural
£ 80
5 Agricultural-central city
£
T;; 60 Agricultural-metropolital
& Urban-Regional
40
M Urban-Central
20 Urban

W Urban-Core

o B Urban-Metropolitan
ABABABABABABABABABABAB
2000 2010 2020 2030 2040 2050

Comprehensive LCS Modeling and its
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Inter—-sector and Macro Economic Model
» A sequential dynamic general equilibrium module for a single
country coupled with a macroeconomic module.
» Analyze the impacts of energy efficient and dematerialization
technologies in industrial sectors, progress in informatization,
and increase of service sectors.

g ogiorn (D production function
commodity market
capital market
labor market
T calculation of GDE

® expenditure and income in
production sector
it | (@ expenditure and income in
i 3 household and government
(® assumption of import and

export

(@ fixed capital stock matrix
0 investment goods market
(@ capital stock
@ CO, emissions

]

A0

HE

o} 21 gt e
S coeioa™y L=

"o non ey
[

[ Vn%;;wxﬁ.” i

oo

SCUEMENCO WIS g "
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Industrial Structure Change in 2050, Japan Building Dynamics Model
by Inter-sector and Macro Economic Model
330
20 » A cohort model with a spatial resolution of climate zones, four
a0 heat insulation levels, four residential building types, and six
5 commercial building types.
Samo
<
Si50 Input Output
E]m » Dwe.IIing sto_ck in the base year » Number and the floor
» Residual ratio space of future dwelling
50 »  Number of households stock by
olm o " u - » RegionalBuilding type distribution Regi
SgEEFELEE £59FEEE8EEEgEEE 2L of new dwellings LSl
§§E§§§§E§ME %§§§§§§§z§§§§§§§§§"§ » Retrofit of existing dwelling stock » Building type
) 8;5% 183 ‘;%égg%%kggi&ggggg g » Average floor space of new » Construction period
H- ) g835 EL §E 5% 5333 dwellings
g‘g%au gEEs £f ;;E £2
<Sectors> § o= g 2
H 3 Comprahensiv LGS Modelnga s
g v Sameaton t o (SAMRINIES) 200910213 15
Prajection of residential buildin k - .
. ject_lo o dential building stock by Household Praduction and Lifestyle Madel
insulation level
by Building Dynamics Model » Simulate demographic and socioeconomic trends with
consistency, together with Population and Household
1999 standard Dynamic Model, Building Dynamics Model (BDM) and Inter—
1952 swng | PrOfeCtiON sector and macroeconomic model.
ereer based on
1980 standard enhanced Input Output
8 policy . E . d d
g ot inslation » Household composition » Energy service deman
2 .
E » Income budget » Waste generatlo.n
= 1999 standard Projection » Time budget » Water consumption
1992 standard based on . .
present » Price of commodity
} 1980 standard policy

{ Without insulation

2003 2008 2013 2018 2023 2028 2033 2038 2043 2048

Comprenensive LCS Modeling and its

ComprehensiveLCS Modelng and s
Aocation o e (S AKNANIES) 20090213 1 ‘Aopitaton & Sapa (SAIRANIES) 20000213 »
Household Production and Lifestyle Model - .
Application to Japan Passenger Transpartation Demand Model
gg?ézc;c:ig:service‘ Z;gm?ggi%ods and services » Simulates transportation demand associated with changes in
E nvironmental Load: 39 environr?'\ental load population distribution, social environment, personal activity
E stimation ofparaméters (1987-2001) patterns, modal share, and average trip distance.
» Based on the transportation model developed by J apan’s Ministry of

Consumption expenditure data:

Annual Report on the Family Income and E xpenditure Survey Land Infrastructure and Transport (MLIT).

Time use data: Survey on Time Use and Leisure Activities
Simulation period: 2002-2030 : Input Output
» License holding ratio » Net transportation demand
Household consumption expenditure Household Garbage 3 q a
ER plon & o0 9 » Trip generation coefficient » Total passenger
H A e garbage 1
iii L T e i , Modal share transportation demand
5% 00 o X :
Ei% Lo O ore » Average trip distance »
i ] o » Net total conversion ratio
5 000 ORubber
g3 “"Z OTexile
1995 2000 2005 2010 2015 2020 2025 2030 WPIC
Year HPeger

Comprehensive LCS Modeling and its Comprenensive LCS Modeling and its
Application to Japan (S.AShina/NIES)  2009/02/13 2

Application to Japan (S Ashina/NIES)  2009/02/13 2

Passenger Transportation Demand Model:

Application ta Japan Freight Transportation Demand Maodel
Indices Example of element
Personal attribute Several groups depending on age, sex, employment, etc.
Day Weekday, holiday ) » Simulating freight transportation volume associated with
Land area Urban, mountainous, agricultural, etc. . R R B
Mode Car, bus, railway, aviation, maritime, walking & bicycling, etc. changes in industrial structure, material density,
Objective Work, school, return, business, private & shopping, etc. transportation distance and modal share.
Simulation time Every 5 years between 2000 and 2050 Input Output
Total transportation demand by mode of Inter-region transportation demand by » production and imports » Freight transportation
. Iransportation (mil. person-km) ~mode (mil. person-km) (From Inter-sector and volumes in terms of tonne—
LR - o Macro E conomic Model) km by mode
g e

e s n Distribution of transport »
S TTTIOE T

- II II Ilii p IIIIIIIIII Modal share for each

w00 0 v 20w ® oo s 210 e 2o s o 20m w0 o 200 transport distance band
®Bus M Aviation® Pass.car ™ Maritime ~ Railway ®Walking & Bicycling

Comprehensive LCS Modeling and its
Application to Japan (S Ashina/NIES)  2009/02/13 2
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Frelght Transportation Demand Model:

Application to Japan
Indices Elements
lode Small freight vehicle, large freight vehicle, railway, maritime, aviation
Product Agricultural products (AG), minerals (MI), metals and machinery (ME),

chemicals (CH), lightindustry products (IL), miscellaneous industry
products (IM), specialty products (SP), others (OT)
Transport ~100 km, 100~300 km, 300~500 km, 500~750 km, 750~1000 km, 1000
distance band km~

Transportation volume

30 Air transport
25
20
15

bil. tonne-km

bil. tonne-km

10

05

00

1980 1990 2000  2050A 20508
8 Aviation

1990 2000 2050 20508
Vehicle B Large Freight Vehicle

Camprehensive LCS Modeling and its
Application to Japan (5 AshinalNIES)  2009/02/13 2%

ritime

Energy Supply Model

» Bottom-up type technology selection model.

» Seeks optimum configurations of the energy system based on the
energy balance between supply and demand, especially with
detailed description of renewable.

Input Output
» Hourly /yearly energy » Configurations of nation-
demand wide and /or regional
ice of energy systems
> PR Gl ey » Additional cost for Low-
» Price and performance of Carbon energy system
appliance » Quantity of energy supply

‘Camprehensive LCS Modeling and its
Application to Japan (S AShina/NIES) 2009102113 %

» Utilities decrease their
CO2 emissions to 70 Mt-

S C without CCS, and 22
\\‘\ SRl without &£5, an
ARSI

Mt-C with CCS.

60E+8

e [ e (CO2 in 1990: 78 Mt-C)
s Reglonal CO, ]

7
20895 \“““ s 100 DChunoKu GShikoku

A
ot g g

A
%\

10845

‘Capacities of power planis [MW]

50644

e

200 205 2030

Capacities

0 70 80 9 100 11
CO, reduction targets in 2030 [Mt-C]

Material Stock and Flow Madel

» Estimates the change of material stocks and flow in the
society based on final consumption and investments,
material densities of goods, physical input output
coefficients of production sectors, and recycling rate of
wastes.

Input Output

» Macro economic Indicator
(GDP, Investment, Final
demand) calculated by an

Material flow among sectors
Flow between economic
activities and the environment

economic model » Material stocks accumulated as
(Macroeconomic model) production capital, waste
, Population accumulation, and so on

» The number of household

Comprehensive LCS Modeling and its
Application to Japan (S AshinalNIES)  2009102/13 2

Materlal Stock and Flow Model: Application to Japan

Indices Elements
Material Iron, Cement, W oods, Aluminum
Goods Building, Civil engineering structure, Machinery, Others.
Consumer goods Goods which lifetime is less than 1 year
Durable goods Goods which lifetime is more than 1 year
Sectors Production sectors, final demand sectors
Production Primary process (Pig iron), S econdary process (Crude steel),
Tertiary production (Final steel products), Final goods production
() Example of iron case
Final demand Households, Government, Investment, Import and E xport
Ash, Old paper, Waste wood, Waste textle, Iron scrap, other metal, Slag,
Waste y
construction waste, other
imulation time 1 year
Stock dynamics and ene aterial efficiency  Steel Stock (Bil. ton)
Servic produced 1§ O Other
hestock 1 Hoh Machine
1000
H reress ofsevee ey | O ElaMachin
£ —_—prsical 0 B 5nd Mechine
8 ok O other TRS
500 Lo
Bcar

Production incuding
 reprotuction O Buiding
—Decommissioning

HoviEng
et f g materie
Comenshe s Webing Wi 1990 1995 2000
Application to Japan (S.Ashina/NIES) ~ 2009/02/13 29

Allocating possible trend-breaking options on two visions

Sector Vision A Vision B

Industry +Energy efficient production technology. +Energy efficient production technology.

Residential and  +Insulation of the building “Insulation of the building

Commercial <Diffusion of all-electric home “Installing PV (especially in detached houses)
-Diffusion of high efficiency heat pump air ~Use of biomass fuels for cooling
conditioner and water heater «Diffusion of solar water heating
+Development and diffusion of fuel cells +Education (Eco life navigation system)
+Optimal energy control by HEMS

Transportation  +Shortening trp distance for commuting by ~Urban structures becoming more compact
intensive land use “Infrastructure development for foot and bike
~Modal shift from cars to mass transit systems passengers (sidewalk, bikeway, cycle parking)
(buses, railways, LRTs) ~Modal shift from cars to railways and to ship for
+Diffusion of motor drive cars such as electric freight transportation
vehicles and fuel cell vehicles

Energy supply  +Expansion of nuclear power generation «Expansion of renewable energy use (wind,
«Electric load leveling and expansion of electric photovoltaic, solar thermal, biomass)
storage (ex. Store the electricity generated in night  +Application of Information technologies (IT) for load
time and use it for electric vehicles) adjustment
+High efficient fossil fuel technologies +CCS
+Hydrogen production from fossil fuel  CCS
“Infrastructure development for hydrogen
production, transportation, storage, application

Stockand “Expandinglifetime of the goods

+Less material use for production by technology
development «Decrease in final demand due to departure from
-Advancement of recycling technologies material wealth yardsticks

“Recycled product preference of the consumer

<
Application 1o Japan (S, AShina/NIES)  2008/02/13 EY

Quantification of Scenario A and B in 2050

Population 127 94(74%) 100(79%)

Household 47 43(92%) 42(90%) Population and Household
Average number of person model

per household 22 24

GDP TrilJPY 519 1,080(208% ) 701(135%)

g ":’::f prodictan 3 % 1% - Inter-sector and Macro
primary Economic Model
secondary % 2% 8% 20%
tertiary % 7% 8% 9%

Building dynamics Model &

Offce floor space Miln? 1654 1934(117%)  1,718(104%)  Inter-sectorand Macro

Economic Model
Travel Passenger volume bil.p-km 1297 1045(81%) 963(746%)
Private car % 5% 3% 1% .
Public transport % 3% 5% 38% m‘:m"‘:“;ﬁ"{g;’:}:‘: "
CETIRED X ) 8 Macro E conomic Model

Freight transport volume bill. tkm 570 608(107%) 490(86%)

Industrial production index 100 126(126%) 90(90%)

Steel production Mil.t 107 67(63%) 58(54%) Inte tor and Macre
Etylen production Mil.t 8 5(60%) 3(0K) e
Cement production 2 51626 47(57%)

paer production 2 1867m) 26(81%)
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Steps towards Japan LCS Scenarios

Snapshot

- Delirmaling snergy service demands

« ¥aploring Inncvations far snergy demands and energy supplies
- Guantifying energy demand ard supphy to astimate 0O,
SIS SIS .

Outcome 1) Feasibility study for 70% CO, emission
reduction by 2050 below 1990 level

muuiels

Iransirlon

miowiels

‘Comprehensive LCS Modeling and its
Application to Japan (5. Ashina/NIES)  2008/02/13 2
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Energy Snapshot Taol {(ESS)

» Calculates the energy balance table and the CO2 emission table
immediately with keeping consistency among sectors.
» Suitable for the communication among stakeholders to design LCS

A AR R B A ZE ORER
LCS EF/UIF%E & AARIRIRFA S VT U A~DIGH

Changes in energy demands in the
industrial sector
(Compounded results by madels)

250 - Change of industrial
» Can be used as a simple assessment tool of output from various ; outpurt
models 51| el | #22-3 Change of industrial
H : structure
5 200 ' T 7 :zzrzmprovement of energy
B efficiency
- InpUt OUtDUt = === Electricity
» Service demand » Energy balance table in target °
» Share of energy supply year é == Biomass
» Energy efficiency » CO, emissions both in base =4 =6
» Energy consumption in base » year and target year 2 == il
ear . &
U , » Changes in carbon/energy . = Coal
» Assumed target year's . )
- intensity from base year
condition of demand, share, —_Energy demands in
efficiency 2000
Comprtensive LGS Modding and s 2000 2050A 20508
Roplcaton o Japan (SASNNGNIES) 200810213 = ST - u
hanges in en mands in th: ; ;
Changes in energy demands in the Changes in energy demands in the
residential sector commerclal sectar
(Compounded results by models) {Compounded results of models)
7 52 g tumbers o 70
“Increase of service
60 | demand per household 60 Changeof s"ui‘;'e of
— Decrease of service PN Decrease of senice
g demand per household 3 demand per floor space
s 50 »Improvement of energy s 50 mprovement of energy
;' efficiency d efficiency
8 40 == Electricity é 20 === Electricity
E — 2 g — H2
()
2 30 == Solar ﬁ 30 === Solar
g 20 == Biomass % 20 === Biomass
I &
G
10 C—Gas 10 as
Ol = Oil
0 0

Energydemands in
2000 2000

2050A 20508

Energydemands in

2000 2050A 20508 2000

Energy demands for passenger

transportation
(Compounded results by models)
60 27 Change of total
amount
- Change of structure of

50 transportation
I~ 77 Decrease of senice
S demand
=3 “Improvement of
e 40 energy efficiency
2 == Electricity
E 30 — 2
(]
% 20 === Solar
2 = Biomass
w

10 C—1Gas

= Oil
0 Ei de d:
2000 2050A 20508 T aao e

Energy demands far freight transportation
{Compounded results by models)

Change of total

transportation amount
~.Change of structure of
transportation

~Improvement of

@
£
=3 o
= energy efficiency
g 25 = Electricity
g 20 — H2
@
°
2 15 =3 Solar
g = Biomass
c 10
w ——iGas
5 mmm Oil
0

——Energydemands in

2000 2050A 20508 2000

Energy demands for achieving 70% reduction
of CO, emissions
Seconday Energy Demands (Mtoe)
0 50 100 150 200 250 300 350 400

2000(Actual)

2050(Scenario A) 40-45% energy demand
reduces by structural
change of demand,

and efficiency improvement

2050(Scenario B)

W Industrial O Residential

O Commercial
Trans.Prv.: Transportation (Private), Trans.Frg.: Transportation (Freight)

@ Trans. Prv. OTrans. Frg.

Possible energy demands reductions for each sector:

Industry: structural change and introduction of saving energy tech. 20-40%

Passenger Transport :land use, saving energy, carbon-intensity change 80%

Freight Transport :efficient transportation system, energy efficient 60-70%

Residential: high-insulated and energy-saving houses 50%

Commercial: high-insulated building and energy saving devices 40% 39

13

Changes in composition of energy
supply
{Compounded results by models)

Primary Energy Consumption (Mtoe)

100 200 300 400 500 600
T I T T T
2000(Actural) Qil ‘ Gas I I
2050(Scenario A) Nuclear
2050(Scenario B) Bi S r and Wind

B coal Doil UGas ®Biomass Y Nuclear ®Hydro © Solar and Wind
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GHG 70% reduction in 2050 Scenario A: Vivid Techno-driven S ociety
Demand side energy -40% + Low carbonization of primary energy+CCS
with moderate cost of technological options as 0.3% of GDP in the year of 2050

- High economic growth, Increase of service demand per
household, Increase of office floor (increase)

Change of activity 1 . seryiczing of industry, Decline in number of households,
Increase of public transportation (decrease)
G * Farm products produced and consumed in season

Reduction of

+ Fuel switch from coal and oil to natural gas

* Insulation

Reduction of
service demand

* Energy

Efficient lighting equipment
- Development and widespread use of fuel cell
- All-electric house
- Photovoltaic

* Advanced land use / Aggregation of urban function

* Modal shift to public transportation service

* Widespread use of motor-driven vehicle such as
electric vehicle and fuel-cell electric vehicle

* High efficiency freight vehicle

. of energy

_— ———— ——

+ Fuel mix change to low carbon energy sources such as.
natural gas, nuclear energy, and renewable energy

* Effective use of night power / Electricity storage

* Hydrogen (derived from renewable energy) supply

- Power generation without CO2 emission

* Hydrogen production without CO2 emission

Steps towards Japan LCS Scenarlas

Snapshot

- FapvesLigatimy “Winer and Whils vptivee aml How o of sach
option should he intraduced in arder to achicve the goal

Outcome 2) Roadmap and Dozen Actions toward LCS

Comprehensive LCS Modeling and its
Application to Japan (5. Ashina/NIES)

2000102/13 a2

Narrative Roadmaps

Roadmaps

Comprehensive LCS Modeling and its
Application to Japan (S AshinaiNIES)

2009002113 @

What do we need?

Focal point for designing roadmaps

» Future target vision

» S ocial E conomical conditions and service

demands to the future

» Set of options (countermeasures and policies) for

achieving future target

And, each options’
» Sequential order
» Elapsed time

» Kick-off period

Comprehensive LCS Madeling and it
Application to Japan (S AShina/NIES)

200810213

f

Popularization of
Environment
build

Construction
ills

How to achieve Low—-Carbon Life?

7

Transition to service
\_Consumption lifestyle

Design Skills )

Communization and S tandardization of technical know-how
Tax benefits for aggressive company for LCS Building

Tax benefits,
subsidy,
reimburse 4

) 20090213

=¥ t

Environment
buildj

Obligation and
regulation

Communization and S andardization of technical know-how
Tax benefits for aggressive company for LCS Building

Sequence is

important!

Taxbenefits,
subsidy,
reimburse

‘Compreensive LCS Modeling and its

Application to Japan (S Ashina/NIES)  2009/02113

Time-line occupies important

place in options!

Environment
buildj

Bligation and
regulation

Communization and S tandardization of technical know-how
x benefits for aggressive company for LCS Building

reimburse

Comprehensive LCS Modeling and its:

Application to Japan (S ASPina/NIES)  2009/02/13 a
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A Dozen actions towards Low-Carbon Societies

Residential commercial sector actions

1. Comfortable and Green Built Environment
Efficienty use of sunlight and energy efficient built
environment design. Intelligent buildings.

7. Pedestrian Friendly City Design
City design requiring short rips and pedestrian (and
bicycle) friendly transport, augmented by efficient public
transport

2. Anytime, Anywhere Appropriate Appliances
Use of Top-runner and Appropriate appliances. Initial
cost reduction by rent and release system resulting in
improved availability.

E nergy supply sector actions

8. Low-Carbon E lectricity Supplying low carbon electricity
by large-scale renewables, nuclear power and CCS -
equipped fossil (and biomass) fired plants

istrial sector actions

3. Promoting S easonal Local Food
Supply of seasonal and safe low-carbon local foods for
local cuisine

9. Local Renewable Resources for Local Demand
Enhancing local renewables use, such as solar, wind,
biomass and others.

4.Sustainable Building Materials Using local and
renewable buildings materials and products.

5. Environmentally Enlightened Business and Industry
Businesses aiming at creating and operating in low
carbon market. S upplying low carbon and high value-
added goods and services through energy efficient
production systems.

Transportation sector actions

6. Swift and Smooth Logistics
Networking seamless logistics systems with supply
chain and ICT

10. Next Generation Fuels Development of carbon free
hydrogen-and or biomass-based energy supply system
with required infrastructure

Cross-sector actions

11 Labeling to Encourage S mart and Rational Choices
Visualizing of energy use and CO2 costs information for
smart choices of low carbon goods and service by
consumers, and public acknowledgement of such
consumers

12. Low-Carbon S ociety Leadership Human resource

infrastructure

for building “Low-Carbon S ociety” and

<o, recognizing extraordinary contributons.
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Backcast Model: Overview

» Investigating “W hen and W hich options and How much” of
each option (countermeasures and policies) should be
introduced in order to achieve the goal with keeping

FAER B R A S DR R
LCS &7 W5 & A ARMRIRFE LS T Y A ~DIEH

Why did we develop the Backcast Madel?
To invalve.._.
» Investigating “W hen and W hich options and How much” of
each option (countermeasures and policies) should be
introduced in order to achieve the goal with keeping

consistency of energy feconomy. consistency of energy feconomy.

Input Output Input Output
» Future target vision » Feasibility of the target » Future target vision » Feasibility of the target
» SocialE conomical conditions » Roadmaps » Social Economical conditions » Roadmaps

» Setof options » CO,/Cost trajectories > SeiaieEins » CO,(Cost trajectories

And, each options’ And, each options’

» Sequential order » » Sequential order »
» Elapsed time » Elapsed time

» Kick-off period » Kick-off period

Comprehensive LCS Modeling and its

Comprehensive LCS Modeling and its
Application to Japan (S Ana/NIES) 2008102113 a0

Roptaton o apn (S AWRANIES) 200010213 50

Anticipated results of Backcast model:

Roadmap Steps towards Japan LCS Scenarios

2000 2005 2010 2015 2020 2025 2030 2035 2040 20452050
REMARAOE S EREHETF AR
ETRRE TR EROBR

AIXREMBRERTOER

Snapshot

DRI
RES) lﬁ%zﬁ{i%@"&k&éﬁﬁﬁ%ﬁﬁ

(24 L)
E%ﬁ:ﬁ%ﬂwﬁ%ﬁﬁ”‘ﬂﬂﬁ?im{;
- BEMSINUVTHEDBA
HI+-HCORRHI L DB
ERRERICEIZ LIFoN 3 RAMBE TR EE BIREORE
BNV THIEDRE - H R
RISV U E R IR HIEORIE
RIS AL U mmlﬁ:swm&
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Transition
models

Outcome 1) Feasibility study for 70% CO, emission
reduction by 2050 below 1990 level Backcast

iy “Wiers amd Wik | ¥ How ek ol =ach e model
opticn should be introduced in order to achicve the goal

Outcome 2) Roadmap and Dozen Actions toward LCS
Comprehensive LS Modeling and s
Aoplicaton o Japan (5 ASnaNIES) 2009102113 s

FEESNIVIORIE- BROBH I
BEMFN VI ORI BEOBHOS

Red line indicates options for CO2 reduction
Green line indicates options of non-CO2 reduction (Policies etc.)
Comprenensive LCS Modeling and it
Application to Japan (S ASn/NIES) 2009102113 51

So, we have...

1.Population and Household Model
2.Inter-sector Model and Macro E conomic Model
3.Building Dynamics Model

4. Household Production and Lifestyle Model
s.Passenger Transportation Demand Model

6.F reight Transportation Demand Model
7.Energy S upply Model

8.Material Stock and Flow Model

9.Energy S napshot Tool

10.Backcast Model

11.E nvironmental Option Database
m Compehensis LGS Modeling s
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Although CO, emissions from FCEV are less than HV, FCEV has got probler“ns to be
solved such as FC durability, FCEV cost and the way to produce and supply hydrogen.
Therefore, wide spread of HVs is thought to be one of the feasible and effective
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public transit [ lnﬁ“w“;ture' e shared taxi J Passenger:
T 30km-~)

Improve load 7% NE X
efficiency Regulation of fuel Index:
Improve fuel Prefential tax treatments J ©: - 30%
consumption O: - 20%

A T Ac-10%
Low carbon \ Setting goals for Engineering developments ]

Al i X: no room
energy or imi Provision of infrastructures
pop(million) 46—40 | 15—12 | 2720 | 35—23 | 124—94
t-CO,/capita 0.66—0.27 | 0.94—0.35 | 1.03—0.38 ‘ 1.11—0.51 0.90—0.35
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Conclusion

« Opportunities for low-carbon transport

— Penetrating HEV for 2020 (+ demand management)

— Combination of various countermeasures for 2050
« Best practice examples

— More hybrid vehicles on the market

— Increasing support for public transit (e.g. LRT)
« Policy recommendations

— Preferential tax treatments

— Regional integrated plan of land-use and transport
« (In Asian countries)

— Transit Oriented Development in suburbs

— Electric bike and taxi (rickshaw, cyclo, velotaxi etc.)
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Lee Der-Horng ( National University of Singapore, Singapore )

Good afternoon, ladies and gentlemen. My name is Der-Horng Lee and I am from Singapore,
the National University of Singapore. It is my honor to be here to give you the updates about the
sustainable challenges that we are facing, or that we have been facing in Singapore.

Actually, before I start my presentation, I always feel it is very difficult to give the first
presentation right after your lunch break because it is a very good time for you to take a nap,
right? But if somehow unfortunately you fall into a sleep, please do not snore because you may
disturb your neighbors who they maybe sleeping as well, but which is good on the other hand
because if I say something wrong, you may not even notice that.

That is some images from the early 1970s taken from Singapore and that was not too long after
the independence. I believe many of you, perhaps, have the experiences either doing business or
to travel into Singapore and you may be impressed by Singapore in terms of the city development;
a modern city with some very clean and very orderly transportation, very efficient transportation
system and so on and so forth. That is what we have to date. Actually when I show these two
slides in my lectures back in the university, my student said, "Prof., we feel that something is
wrong." Then I further ask them, "Is there anything wrong with the picture?" They say, "Well, you
see in the early 1970s, it is so obvious that people are actually taking the bus. They are actually
waiting at the bus stop. However, on the other hand, this one, basically no one is waiting at the
bus stop."

So that is the issue number one. I think we are facing the challenge about how to encourage
people in Singapore to use our public transportation system and when people talk about the
transportation about Singapore and then very often golden question will pop out. Singapore was
the first one, the first country in the world who implemented the electronic road pricing system. I
think London was number two, and Singapore has been very famous either from the good side or
the bad side. If you want to drive in Singapore, before you do that, you will have to pay and before
you like to own a vehicle in Singapore, then you will have to pay. And it is not just a little, it could
be some very handsome amount of the money.

A very quick update about Singapore. Based on the statistics at the end of 2008, the population
in Singapore was about 4.8 million. Compared with any other country in the world, this figure
may not be that significant. However — because I do not have the time to go through the historical
statistics that we have in Singapore — but in Singapore at the end of 2006 or 2007 and from there
to the end of 2008, the population actually increased 350,000. That is a very significant amount of
people that we are talking about and it is the government — I mean the Singapore government's
policy to have population to be increased.

The first target is 5.5 million. Then further on, if possible, if we are still able to accommodate
more people to live and to work in Singapore, then ultimately, eventually we would like to have
maybe roughly 6.3 million or 6.5 million people.

The population can be increased but not our land size. Our land size is now roughly about 700
square kilometers. The population density is like this: 6788 persons per square kilometer. This is
our gross national income per capita, and it is roughly about US$32,000 compared with Japan
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that is US$37,000 based on the World Bank statistics.

When we come to our land transport, the vehicle population at the moment is nearly 900,000.
Again, this is not a very significant figure. However, unfortunately — I use the term unfortunately
— in the past maybe about 10 years, our vehicle population actually increased 40%. Out of this
almost 900,000, we have about 480,000 passenger cars and those 480,000 passenger cars, they are
the number one target that the government in Singapore is trying to regulate and to manage. So
in average, compared with the 4.8 million persons, averagely speaking, every 10 persons in
Singapore, they have a car. We have about slightly more than 24,000 taxis and almost 15,000
buses including the public buses and the private buses. Our expressway is 153 kilometers. So
directional speaking, in terms of the total mileage, it is about 300 kilometers. We have the MRT or,
if you like you can call it the subway, and that is the mileage that we have and now we have 66
stations and according to our ministers announcements in the parliament yesterday, we will be
getting another five more stations by this coming May. Other than the MRT, we also have the LRT.
So the idea was you live in the very condensed, collective style of the housing — locally we call it as
the HDB — and hopefully you have the LRT station nearby. The LRT station will bring you to the
MRT station then the MRT — from there you take the MRT that will bring you into the downtown
in which you can work and you can shop.

So ultimately we are trying to achieve, the so-called seamless transportation environment. So

that is some very quick update about the transportation situation in Singapore.
The vehicle populations, as I mentioned in the past 10 years, the total vehicle populations
including our passenger cars increased more than 40%. This kind of increase compared with other
countries may not be a big deal. However, later on, if you understand the way we manage our
vehicle populations, and under this kind of policy measurements, and yet we are still getting more
than 40% of increase, then this is actually triggering a very dangerous or very critical message to
the government, to the regulator, or even to the general public. Perhaps something is going
wrong.

With the increased traffic — and this bar chart is actually from our land transport authorities so
it is the government statistics — according to the government statistics, our traffic conditions at
the expressways and at the local street arterial roads, in terms of the average speed during the
peak hours, actually they did not change too much in the past years. In terms of the travel
demand, the travel demand, because of the increased population, so obviously no doubt, the travel
demand would be increasing. That is very obvious. However, very important things that we look
into this travel demand, how many of them are actually taking our public transportation?
Because in Singapore, what we emphasize is not low-density development. Just now I had a
chit-chat with Dr. Nishioka, and in Singapore what we emphasize is high density. High density,
but we want to make Singapore as a livable city.

So that is something very different, which means the agenda, the games that we are facing in
Singapore is a different game than the other parts of the world. In Singapore, the public
transportation in terms of the mode share is less than 60%. Actually it is only slightly more than
55% compared with Hong Kong. Hong Kong, the population is 7 million plus, and in terms of the
mode share of the public transportation, it is more than 90%. So based on our experiences or the
lessons that we have learned, in Singapore we control the vehicle ownership as well as the vehicle
usage and the environmental concern is definitely one of the things.

Then the vehicle ownership control. To own a vehicle in Singapore, you have to pay money, not
just the money you pay to the car dealership to get a car but other than that, you need to pay all
kinds of the levies and the taxes such as the import duty, at the moment it is 100% of the OMV
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and additional registration fee which is — sorry, the import duty is now 40% of the OMV and the
additional registration fee is 100% of the OMV. So these two add up together is easily 140%,
another 140% of your car price, and we use the annual road tax and we use the COE. The COE is
a fairly — how should I put this? — innovative policy which means even if you are able to fork out
the money from your pocket to buy the car but you have to get — you have to pay additional money
for the government before you can operate this vehicle in Singapore.

And the COE is only valid for 10 years and it is compulsory. It is possible you can have a Rolls
Royce in your living room but if that car does not have the COE then you cannot drive this car. So
the number of the COE is being fixed by the government and from where it came from another
system called the Vehicle Quota System (VQS). At the end of the 10 years, you can choose to
renew your COE which means you can choose to renew the COE in order you can drive the car
and the COE is basically an open bidding system. It was closed bidding and now has changed to
the open bidding system and it basically depends on the type of the vehicle, so that you can bid for
the COE. During the highest before the —in 1996 I think — the highest the COE price in Singapore
was 110,000 Singapore dollars; translated into Japanese yen according to the current exchange
rate is ¥6.6 million for that one single paper. Now, because the economic downturns and the
recession, and in the past few months the COE price in Singapore has been kept at a very, very
low level. There was on time not too long ago — less than two months ago, it was two dollars and
then followed by another 200 dollars and then now it is only about few hundred or few thousand
dollars, it depends on the type of the vehicle that you are talking about.

The annual vehicle population gross rate has been fixed at the 3%, but last year, because we
noticed that the car population in Singapore is actually still increasing, so the government made
the decision to cut the vehicle gross rates from 3% to 1.5%. Just yesterday, the minister also
announced that the COE quarter, which means the number of the vehicles that we can allow to
register so that they can appear on the road will be cut for another 24%. So that is some updates. I
will just skip that.

The COE and our Vehicle Quota System, the problem is the expectation — I try not to say
speculation — because in terms of the effectiveness, it can be limited because of the concerns here.
On one hand, to own the vehicle we control; on the other hand, even after you buy the vehicle, it
does not mean you can just operate the vehicle. You will still have to pay, and how? Road pricing,
the parking fee, the fuel tax and inspection fees and the other expenses that you will need to come
from your pockets for you maintain and to operate this vehicle.

In terms of the vehicle usage control, the main column, the main weapon is the road pricing,
which Singapore has been very famous for. The road pricing was a manual system since 1975, the
so-called area licensing scheme. It was a manual system and basically in our CBD, central
business district. But in 1998, the manual system has been converted into an automatic system,
which is the ERP that we have today, electronic road pricing, and electronic road pricings — so the
vehicle will need to install the in-vehicle unit and they will put in the cash card, so that once they
pass the gantries, you pay so that you can use the road.

In terms of the number of the gantries, we started from 33 gantries and in October 2005, we
have 48 and now at this moment, we have more.

In terms of the number of the gantries at this moment but only 73 are being operated and the
government is also putting in a lot of new gantries but they have not turned it down. The
infrastructure is there and they are watching the traffic, so if the traffic is getting worse, they will
just turn on the button and that start in the toll or get the users to pay.

The ERP in terms of the charges, the government will set up the ERP rate and based on the
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operating speed or based on the average speed on expressway or at the local street, the
government will determine when to increase and when to decrease. To take one example, if there
is an ERP gantry, but during the ERP operation, if the average speed is higher than 65 kilometers
per hour then next time, it is possible for the government to decrease the ERP charges but it was
only until 2007. Starting from 2008 and nowadays, we are still having the ERP but the road gross
has been slowed down, but the vehicle population is still increasing, actually not gradually, 40% is
a very significant figure. Many drivers are not really satisfied, they are not satisfied by the traffic
conditions even though we have the ERP. So the ERP must change. So the propose to change is
basically to make the ERP to be more expensive but cannot be too expensive. If ERP is so
expensive, say, instead of asking you to pay three Singapore dollars, I asked you to pay 30
Singapore dollars, then you may feel it is too much for me to afford and the people will complain
and it can risk the political price.

So we find the way that we measure the traffic speed. I think I will just skip this because it is a
bit more technical and in terms of the environmental concern, do we have the concern on the
environment? Yes, so that is why many years ago in the 1970s, even in the 1980s, Singapore was
the pioneer who encouraged their commuters to use the car pools but nowadays, the government
basically is not encouraging but they are also not discouraging people to do the car pool but there
is no incentive for them.

Park-and-ride systems, even for the small country, we still have the park-and-ride but based on
our survey, the utilization rate is very low because they do not see the marginal benefit. Other
alternatives; one of my good friends is Prof.Knoflacher and he has a slide and he showed that
people has the desire to own a vehicle and it is not just a start. Everyone has a built-in microchip
which is the car deep in your brain, so in order to satisfy the general public's desire to own the
vehicle, in Singapore we have the so-called weekend car and off-peak car, which means you pay a
comparatively cheaper price so that you can own the vehicle, but in terms of the usage, you can
only use the car during the off-peak hours or during the weekend or during the public holidays. So
that is the weekend car or off-peak car.

We also have the car sharing and Honda Motors, they have the car sharing scheme, but at the end
of the 2007, they terminated this. Few other car sharing companies in Singapore, they have also
closed down.

So what I am trying to say is in Singapore the challenges that we are facing; number one, is
COE actually working? Because we seem to be more relaxed to allow the general public to own the
vehicle. But if this kind of shifting, which means the increase of the car population and they are
only relying on the vehicle usage or maybe not only in relying or mostly relying on the vehicle
usage, which means asking them to pay for the road pricing, is this an effective way? And in the
public sector, public transportation, we still need the further improvement. The COE seems not
really working according to our expectations because from 2005 to 2008, and because of many
more complicated reasons, the vehicle increase does not really follow the 3%. Actually, that is
almost even 9% and the reason is we recycle some of the unused COE.

And the road pricing also some certain limitations; basically, they are all centered around the
so-called uncertainty. How much should you charge to the drivers? Number two, how will people
react? If you charge too low and it will be conducive. If you charge it too high but after a while
maybe they will adjust themselves so again it become not so effective. So there is a huge challenge
in front of Singapore if we tend to rely on the so-called usage-based vehicle control policy.

In terms of the global trend, the efforts to increase the so-called sustainability in the area of
transportation is to promote the public transportation and in Singapore, it is a especially
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important. But based on the most recent survey that we did together with local newspaper, the
general public's concerns for our bus service, they say the waiting time is too long. For our MRT
service or the subway, they say it is too crowded. The transfer between the different public
transportation system, say, to transfer from LRT to MRT, MRT to bus or bus back to MRT and
then bus back to the LRT, it is not that so-called seamless; the connectivity basically is kind of
missing in terms of the infrastructure, in terms of the arrangement. Our transport minister, he
also admitted this particular point last year in the parliament debate.

Even though we have achieved some notable success in our land transport management by
applying some very unique policy measurements but the challenges are still facing us, are still in
front of us. So with this, I conclude my presentation and I hope to interact with you more later in
our panel discussion. Thank you very much.
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‘_-’ Early 70s’...

Sustainable Transportation
! Challenge in Singapore

Der-Horng Lee
National University of Singapore

Singapore

In 2008:
= Population: 4_.8mi||ion
= Area: 707.1 km? : y
S Popula'f\ibn\Dens‘ity: 6,788 person/km?
= Gross Natioﬁ"él- Income per capita:
US$ 32,470 (Japal\fUSS 37,670; World Bank 2007)

Land Transport !‘ Land Transport
In 2008

= Vehicle Population: 894,682
Private Cars: 476,634 R . [ Private cars
Other Cars: 73,821 Vehicle Population  EEE Al motor vehicles
Taxi: 24,300 9o
Buses: 14,976

Goods & Other Vehicles: 142,966

Motorcycles: 145,288

= Expressways: 153km

= Mass Rapid Transit (MRT): 109.4km, 66 stations
= Light Rapid Transit (LRT): 28.8km, 33 stations 2000 2001 2002 2003 2004 2005 2000 2007 2008

Land Trartspor |R\.-.-... ity

894

(thousand)

5 6

Land Transport !‘ Land Transport
Traffic Flow E  Expressways Travel Demand Growth

[0  Arterial Roads ZI201 Average annual kilometers travelled per private car

80 2100
70- 64.2 627 63.0 616 624 e .
Private
60 N e _/
. sector
. \
E 40 i .
< 30 244 261 27.2 271 269 2002 2003 2004 2005 2008 2007 8.9 mil > 14.3 mil
< (2007) (2020)
20 =7 15T Tax L I ]
10 \ = I Bus I_—_ ——:]
Y Y ! { { =] lr3|RRTT Public Mt

0304 0405 0506 06-07 07-08 2004 I T ] sector
Trafic flow: Average speed during peak hours (SAM-9AM-6PM-7PM) 2003 T T ]

) 000 200 00 000 000,
‘Average daily ridership (1000 passenger-trips)
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!’ Singapore’s experiences

= Strictly control on both vehicle
ownership and vehicle usage.

= Environmental concern in land
transport.

Vehicle ownership control

= Combination of Fiscal and Market-
based Measures;

= To own a vehicle in Singapore...
Cost=0OMV+ID+GST+RF+ARF+COE+ART

OMV: Open Market Value; ID: Import Duty;
GST: Good and Service Tax; RF: Registration Fee;

ARF: Additional Registration Fee; COE: Certificate Of
Entitlement; o
ART: Annual Road Tax. J‘L
.,

!’ COE and VQS

Certificate of Entitlement (COE):

= COE is compulsory and valid for 10 years;

= COEs are divided into several (7, 1990-1999; 5, 1999-now)
categories;

= The number of COEs is fixed by government; while
the price is determined by the market. (i.e., Vehicle
Quota System (VQS));

= De-registering before the 10 year period, the car owner can
get a COE rebate based on the length of unused time;

= On expiration, owner may bid for another COE (10 years or
5 years).

!-‘ COE and VQS (cont’d)

m  COE categories:

1) Small cars up to 1000cc; later became category A

2) Medium cars from 1001cc to 1600cc; later became category A

3) Big cars from 1601cc to 2000cc; later became category B

4) Luxury cars above 2000cc; later became category B

5) Goods vehicles and buses; later became category C

6) Motorcycle; later became category D

7) Open category (for use in any category); later became category E

12

!’ COE and VQS (cont’d)

= In determining the number of cars allowed
for registration, the government takes into
account the prevailing traffic conditions
and the number of vehicles taken off the
roads permanently;

= Annual vehicle population growth rate: 3%.

,_:’ COE and VQS (cont’d)

= From 2007, as road network expansion will
reduce from 1% to 0.5% per annum over
the next 15 years, vehicle population
growth rate (current 3% ) will be lower to
1.5% in quota year 2009, 2010, and 2011;

= Further adjustment will be made in the
review after quota year 2011.

14

!’ COE and VQS (cont’d)

Certificate of entitlement (COE) bidding on 20 November 2002

Category Quota Quota  Total bids No. of Unused
premium received  successful quota carried

bids forward

Category A (Cars 1600cc 1,334 $29,008 1,942 1,328 [

and below and taxis)

Category B (Cars 1601cc 663 528,001 a79 597 (13

and abe)

Category D (Motorcycles) 835 - 676 676 159

Category C (Goods 576 §13,789 76 567 9

wehicles and buses)

Category E (Open) 1,095 528,005 1.445 1,094 1

COE and VQS (cont’d)

= One of the major problems: Speculation
= Limited measurements:

= All bidders for COEs are allowed only one sealed bid
each and they are also required to deposit half their
bids;
COEs became nontransferable to prevent car dealers
from hoarding COEs by getting proxies;
“double transfer” is limited (disallow the transfer of
passenger cars within the first three months of
registration) ;
In July 2001, Closed Bidding was replaced by Open
Bidding.
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!’ Vehicle Usage Control 3 Road Pricing

» Vehicle Ownership # Vehicle Usage; = There were 2 manual road pricing schemes: Area
Licensing Scheme (ALS, 1975-1998) and Road Pricing
Scheme (RPS, 1995-1998);

m ALS-: Restricted Zone (RZ); RPS-: expressways;

= Traffic Congestion, Air Pollution, and Traffic
Noise are highly correlated to Vehicle

Usage.
. J , . . = In 1998, these 2 schemes were transformed to an
= Singapore’s vehicle usage control policy: electronic scheme called Electronic Road Pricing
Road Pricing + Parking Fee + Fuel Tax + (ERP).

Inspection Fee +5+$+S...

Road Pricing in Singapore
(1975-1998)

Restricted Zone

20

ERP
Road Pricing in Singapore = Components of ERP:
(1998-2007) = In-vehicle Unit (IU) and CashCard

= Equipment on ERP gantry
= Central Computer System
= ERP gantries distribution
= ERP charges and its adjustment

!’ Components of ERP !-‘ Components of ERP (cont’'d)
= |U: Different types for different categories of m CashCard:

vehicles - allow different road pricing charges for

: . = A smart card marketed by consortium of local
different categories.

banks for multiple uses;

= Top-up at Automated Teller Machines, petrol

Vehicle Type Passenger Car Unit stations and other outlets;

Big Lorries/Buses 2.0

23 24
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!-’ ERP gantries distribution

As of September 1998: 33
(27 in CBD; 6 along ORR)
Before 1 August 2005: 45
(28 in CBD; 17 along ORR)
As of 1 August 2005: 46

(the first evening charging gantry at
northbound CTE)

From 3 October 2005: 48

(an Orchard cordon with operating
hours to noon to 8pm, Mondays to
Saturdays)

From 23 August 2007...

@ mplemented
Gantries placed in
advance

Location map of ERP Outer Cordon gantries | @ Under Monitoring
26

~ >

ERP charges and its

!-’ adjustment (cont'd)

= ERP rates are adjusted:
= To ensure optimal use of road space;
= Reviewed every 3 months.

Expressways 45 kph 65 kph
Increase
Increase
20 kph 30 kph Other Roads ,,

Road Pricing in Singapore
(2008 onwards)

The latest update

28

The need for enhancing

!-’ effectiveness of ERP

= Road growth is slowing, while the vehicle
population is growing gradually (40%, from
1997 to 2008);

= Many drivers are not satisfactory to the
service that the current ERP system
provided.

29

!-’ Principle for the enhancement

= The ERP system must be made more
effective and let the road users see the
benefit from it.

= The proposed changes in ERP:
= Refine the method of measuring traffic speeds;
= Update the ERP rate structure;
= Manage congestion in the city area.

Refine the method of

!-’ measuring traffic speeds

= The optimal traffic speed thresholds of current
ERP: 45kph (expressways), 20kph (arterial roads);

= However, these threshold speeds were set 10
years ago. Today, when the mean speed is around
the threshold speed, the traffic condition would
become very sensitive. That is, even a minor
disturbance in the traffic flow would influence the
traffic speeds drastically.

Refine the method of measuring
traffic speeds (cont’d)

= Solution: need to create a buffer between
real speed and threshold speed to avoid
the “unstable” situation;

= 85 percentile speed measurement
method is thus proposed.
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Refine the method of measuring
traffic speeds (cont'd)

«  The traffic speed used in ERP is spot

25%  Frequency(%) speed;

20 = Supposing at a certain spot over a specific
period, the speed frequency is obtained.
Using those information, Mean speed can

0 be calculated (48.1) and cumulative

s L, frequency chart can also be generated.
E

ol Peed . In cumulative frequency chart, it is clear

34 35 3 40 42 4 4o 4 o %2 %4 % S 60 62 64 s thatin this example, only 40% of drivers
experience the speed above the mean
speed; while using 85" percentile speed
criterion, more than 85% of drivers would
experience the speed above the 15%
speed
: = Givena particular threshold speed,
e ! spees speed  using 85" percentile speed, more
Tk bk i Mk ko bk k% %o b & & g  Oriverswould benefit from the ERP
system. Nevertheless, higher ERP
bufter fee should be tolled.

100%4 %) —e—e—e
0t Cumulative Frequency() et

33

Environmental concern in
vehicle usage

Policies stimulate travelers to optimize the usage of cars,
change to public transit mode, and environmentally
friendly power, therefore protect the environment in
return.

= Car pools:

when ALS was initially implemented, an passenger car
carrying 3 or more passengers (excluding the driver) was
exempted from the scheme. In order to evade the charge,
drivers who intended to enter RZ were encouraged to
carry more people even strangers.

Environmental concern in

!-’ vehicle usage (cont’d)

= Parking-and-Ride System:

Because of the favor of the special parking
fee at the fringe car parks, some travelers

were inclined to choose the inconvenient

but cheaper mode.

m Levy higher fuel tax on conventional fuel.

35

!-’ Other Alternatives

= Weekend Car and Off-Peak Car
» Car Sharing

Weekend Car and Off-Peak Car

Weekend Car:

= Weekend car was introduced to enable more
people to own private cars for use outside
congested periods;

= No quota requirement imposed on Weekend car
(i.e., No COE requirement);

= To own a Weekend car, car owner only pay the
prevailing quota premiums for a COE and would
receive a registration rebate.
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Weekend Car and Off-Peak
Car (cont'd)

Off-Peak Car:

n Off-Peak Car was introduced in 1994 to
replace Weekend Car;

= Under the conditions as Weekend Car;

= COE requirement;

= Can receive a fixed tax rebate;

= Normal cars can be converted into Off-Peak
Cars.
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Car Sharing

= Date back to 1948 in Zurich, Switzerland;

= People can directly access to the car at anytime in
the carports and return the car to any port;

m Each car is charged by the time and travel
distance;

= Singapore:
NTUC Income (36 carports, 2007)
Honda Diracc (20 carports, 2007)
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3 Challenges ahead...

= Private sector:
= Is COE system working on plan?

= Singapore seems to loose vehicle ownership
control and shift their focus to usage-based
control. Is this kind of shift appropriate?

= Public sector:

= As an alternative mode to private cars, public
transport still needs further improvements.
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Challenges (private sector)

= Is COE system working on plan?
The annual vehicle population growth rate for COE currently is set to
3%. However, from 2005 to 2008, real annual growth rates for
passenger cars ranged from 5 to 8.9 percent.

= Reason:
To determine the number of COE released each year, the authorities
has to predict how many vehicles are likely to be scrapped. If the
prediction is not accurate enough, COE system may not work on plan.
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5 Challenges (private sector)

= Singapore seems to loose vehicle
ownership control and shift their focus to
usage-based control.

To own a car in Singapore has become much easier than
before (the cost to own a car is cheaper). Can Singapore
still maintain the smooth traffic condition merely
depending on usage-based control?

!-’ Challenges (private sector)

= Road pricing possesses several limitations
to restrain people to use their own cars:
= Uncertainty about the right level of levies.
= Uncertainty about the reaction lags.

= There would be a huge challenge in
transport if Singapore depends too much
upon usage-based control policy.
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!-‘ Challenges (public sector)

= As a worldwide trend, efforts to increase the
sustainability of development patterns are being
made mainly on the promotion of public
transport.

Especially for Singapore, due to its radical and
steep policy to control the ownership and usage
of private cars, provision of high quality public
transport service is imperative.

= However...

!-’ Challenges (public sector)

» According to the latest survey by Lianhe
Zaobao (a widely circulated newspaper in
Singapore), most of the commuters are
suffered by the long waiting time for the
bus service and over-crowded condition for
the MRT/LRT service.
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!-‘ Challenges (public sector)

And,

= “The transfers between different modes
today in Singapore are not as seamless and
easy as they should be.”

Speech by MR. Raymond LIM
MINISTER FOR TRANSPORT
18 Jan 2008
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3 Challenges ahead

= Although Singapore has achieved notable
success in land transport by applying
several efficient and effective measures,
challenges are still ahead toward a
sustainable transport environment.

a7

Thank you!

dhl@nus.edu.sg
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Jiang Kejun (Energy Research Institute, China)

Thanks. I think this is the first time I hear from Singapore the traffic control. Later I will have
more questions but now I just want to confirm just one. You mentioned that in the future,
Singapore maybe — will think about some the new ways because you lose the control for ownership
of the car. So what is the driving force for increasing of the number of cars in Singapore?

HONESITENWET, FJIOTT U HR—NVORNEBEE L, SRR T, 5%
TR—=IVTHEOFFAIZOWTay ha— RN TERLRoTNWADT, LW HEEZEZ X 5 E{hWwE
L7y, Y HAR— BN T, BEAEMT 5 HEEFIZOWTEE»E TS0,

Lee Der-Horng

Well, I think at the moment, perhaps what Singapore is kind of losing the control on the vehicle
numbers, but this can be changed very easily again by policy. It is now the open bidding system. If
we again change back to the closed bidding, then it is possible the COE, the license plate, in terms
of the bidding price will not be this low.

What is the incentive for Singapore to have more cars? Well I will say that from the
government's point of view, there is no incentive, but not to forget the car drivers are not driven
by the government. The car drivers, they are driven by their desire, so it is also a very interesting
phenomena. Even though the current economic situation is not that good, but in terms of the car
populations, we are not seeing them decreasing. Through our most recent survey, we ask the car
drivers: under the current situation, would you consider giving up driving and then use the public
transportations? More than 85% of them, the answer is definitely no. Another 10%, they say may
not.

So this is a very important message to this. So once someone has been used to use the private
transportation or the driving, it is almost not possible for us to get him or to get her back to the
public transportation.

So that is why we keep telling the government we have to take even more aggressive
measurements to give the priority to our public transportation, to provide more incentive, either
to the users or even to the operators because in Singapore the public transportation operators,
they are the listed companies which means the government will never give them any single cent
in terms of the subsidy.

So this makes the situation a little bit uneasy for the public transportation operators because
they always have the reasons to increase the fare because they will just tell the government that
we have to take good care our shareholders' benefit. So that is a very complicated and a bigger
issue behind this.

DUAR=IBIE, HHEW, HlBAEAE L o — L TERI R TVADTIZRVDE B
F9, LoL, ZTNHEERICK > THEFICHBICEZ D ZENTEET, SIFAAFGIE L 2o T
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DEFATIZ ZFE TR TR NTLE I,

SN R ABEBEOBA T L TOA T 4 TR E WD TEMTT R, BUFOL

MHEBEZLETE, AT 4TI E0VERA, LL, BRLTUIRLRVDIE, RT7A 13—
= HITBFICEE SN TV A DT TIERWE WS Z & T, #5613, HOLDOBEBIC/E> TEIWTWDD
T9, ZAUFIEFICHBREWEIR T, B R CRFERIUILT L LT AN, HlHE
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T OTITRT DIERFETH~DIR Y #H A
- Challenge of Low-Carbon City in Asia -

Fwa Tien Fang ( National University of Singapore, Singapore )

Good afternoon, ladies and gentlemen. It is my pleasure here to present my views on challenge
of low-carbon city in Asia. This topic — or the title rather should be interpreted to mean challenges
to Asian cities on their way to becoming a low-carbon city. So I will be trying to identify the
challenges in that regard.

Well if you look at this chart, you will see that among the top 10 CO2 emission nations in the
world, there are four from Asia and then you look further down — actually I did a little sum to add
up the total contribution from the 10 smaller Asian countries and we find that they are not far
behind. So Asian countries have a big role to play in this CO2 reduction effort and it is in the
interest of Asian nations to do so because we are already experiencing the consequences of climate
change. It is appropriate for us to look at this type of challenges facing us today.

Well, I would like to say that many Asian cities today are already experiencing this backlash
from climate change. I have listed a few here: number one, the coastal land loss and probably
some coastal cities will be affected as well. Well, just look around, Singapore is one of them. We
have Bangkok, Guangzhou, Shanghai and Dhaka, Mumbai, Kolkata. You look at the list it will be
frightening. These are all major cities in this part of the world.

So we need to be concerned about this.

Because of climate change, there is also increased frequency of flooding in major cities.
Ironically, we may have flooding but we are also having problem with our water resources. It is a
common problem throughout the world including major Asian cities. We have seen with our own
eyes the fear inflicted on all of us by SARS and bird flu. They are very close to us. It is related to
climate change. Finally, I think we are all aware at this particular moment, Australia is facing
this problem of heat stress, forest fire; a big part of China in the north is facing severe drought
that they have not seen for many years.

On this background, the issue is Asian city will have to grow, continue to grow. I think all of us
know that we have to sustain the economic growth and development because population is
increasing. Asian cities will grow in size so our economy has to grow as well. That means there
will be accompanying increased demand for energy, food, mobility and trading. These pose a very
big challenge to all countries and cities.

In the face of the threats, we must also look at the other end of the coin, that is there are
opportunities as well. We have to look at both while tackling the threats, we should take
opportunity of the potential gain that we can get from this effort. Number one, capacity building.
If we look carefully now it is all back to starting line because all nations will be looking at new
technologies. We are looking at new ways of tackling new problems so developing country
probably should look at this way that we suddenly find ourselves at the same starting point as
developed countries, or at least not far behind. It is time for us to get ready as well.

One way is through international collaboration for combating common problems. The problems
are common and we are facing the need for using similar technologies. So let us collaborate and
move on together.

Well of course developing country should also learn how to exert their influence at the
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international forum. We should position ourselves in carbon trading, a new game that everyone is
looking at.

Of course facing us will be a new array of energy options, renewable resources that are no
longer the crude oil that only found in certain countries. Now, the new spectrum of energy options
will be available all over the world including many developing countries. Even Singapore such a
small nation, we find that we are able to identify certain options that we can take advantage of.
So each nation should be looking at ways to improve their own energy security and along with all
this, there are plentiful of opportunities for business and economic initiatives.

Finally, this is a golden opportunity for us to start early to restructure the social economic
relationship and the industrial manufacturing sector to align with low-carbon economy and
improve our living environment. These, I think, are the opportunities that we should not
overlook.

Now, while we are looking at ways to reduce COg, it is also equally important for us to look at
how to tackle impacts of climate change that has already taken place. Whether you like it or not,
whether you start to reduce your CO:2 today or not, the impact of climate change has already
taken place and we must be ready to get ourselves prepared for the backlash of climate change.
And we will have to try while thinking of ways to reduce COz, we must also get ready ourselves to
prepare for impacts due to climate change that I have listed here in the blue box.

I would like to classify the challenges facing the Asian cities today in two broad categories.
Number one, how to deal with climate change impact that is already taking place? Adaptation
strategy is a measure that all cities must get ready. Depending on your location, depending on the
current state of your economic structure, the changes in physical and environment will have
different impacts and you have to get ready. There will also be changes in the socio-economic and
political arena.

And the next category will be what we have been talking about yesterday and today, that is to
mitigate the impact on the environment, to reduce COz2. For most of us, demand management is
the first thing we need to do, increase energy efficiency, use less carbon-intensive fuels, of course
finally R&D, and capability and capacity of building to accomplish and implement those measures
to reduce COz emissions.

I would like to use Singapore as a case study to illustrate the means and measures that we can
tackle these two aspects of climate change. I think the objectives laid out by Singapore should be
applicable to all cities alike. Number one, environmental sustainability that is right on top of the
agenda but in the meantime, economic development must continue. We must also maintain
economic competitiveness while we are looking at ways to reduce COz. I believe this is also the
bottom line of the spirit of the Japanese CO:2 emission reduction plan up to 2050. Economic
competitiveness must be maintained. Finally, it is an opportunity for us to re-look at the energy
security to have our own energy secured.

Let us look at the broad category one: adaptation strategies and measures. I will be looking at
these five aspects in the case of Singapore. For flood control and coastal property protection,
Singapore is very well aware of the possible impact, let us say, on the rise of sea level. Singapore
has the busiest port in the world. Any rise in sea level will have a major impact on the Singapore
economy and not to say about loss of coastal areas. Now, since 1991, Singapore government has
already implemented this requirement that any new land reclamation project or any new
construction project must observe this tide level and we maintain this 125 cm above the highest
recorded type level historically. We believe this will be able to address the IPCC AR4’s worse
scenario projection of 59 cm sea level rise.
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Singapore has spent great effort in improving our drainage infrastructure to reduce flood-prone
areas and in this regard, I would like to highlight our Marina Barrage project which we are quite
proud of, which costs 226 million Singapore dollars. Now what is this project? This project is
essentially a dam at one part of coastal area as shown here. It in fact has two functions. Number
one, it provides a tidal barrier to keep out the tide and that will effectively relieve the flooding
problem in low-lying areas of Singapore, even in the event of a sea level rise. More importantly in
fact, another big benefit of this Marina Barrage is the water supply issue. We are able to, through
water treatment process, transform this big body of water into our fresh water reservoir. Now, in
the meantime as you can see from this, it is already completed last year and is open and is
functional. Because this big body of water is near just next to our central business district. So you
can see the value of adding this big recreational environment to the city center. In fact, it is very
quickly becoming a point of attraction for recreation and it is something that we are quite proud
of that will bring a change to the environment of our city center.

That is for flooding next comes water supply. Now, we looked closer to water supply which has
been a central issue in Singapore and we believe we are providing a very good solution for many
cities that, although we do not have any natural fresh water lakes and we cannot use any ground
water as water supply, we have come out with a Four-Tap Strategy. Well we continue to import
from Malaysia fresh drinking water but in the meantime, we are working on ways to be self
sufficient. Number one, we take good care of our water catchment reservoirs and we have
developed new technology in recycling water, a very successful case study here that the Singapore
brand of so-called new water from recycled water. We also have the desalination plant that
provides water for industrial use. At the moment, desalination plant provides water to our
industrial sector. If we include the latest Marina Barrage, which is currently which is Singapore's
15th reservoir, our rainfall catchment area will cover 2/3 of total Singapore land area.

Now on heat stress, Singapore is facing this issue as well because we are only one degree north
of the equator so we are very familiar with the effect of heat stress. We have been working on this
vision of Garden City for many years. We are still continuing to improve it so that in this
Streetscape Greenery Masterplan to make use of the entire road network to be lined with trees,
and to provide also coastal treatment and forest treatment. Then there is also an ongoing national
scale effort on building treatment, energy saving installation of buildings. We encourage roof top
gardens, even greenery walls. If you visit Changi Airport, we have a very good example of
greenery walls. In major new buildings, we pay much attention to thermally-friendly building
materials. We even have one case that its cut down the building wall temperature in a hot-day
time by 10 degrees so that really works. Architecturally we design for ventilation to create what
we have known as mini wind tunnel effect.

Well, coming back to SARS and bird flu that I mentioned earlier — pandemics. I believe
nowadays especially in East Asia, many cities are getting themselves ready for pandemics and
Singapore has learned a lot so far Singapore, I will say, although we were badly hit by SARS but
because of that experience, Singapore has already put in place a very efficient health monitoring
and response system, just in case any pandemics strike again.

So, much for the adaptation measures. The last item on adaptation will be to prepare for the
social economic and political changes. This will be done through education and awareness
creation, to promote a low-carbon culture and then through training. We like to raise our
competency level in this aspect. The education awareness creation emphasis is in the school, the
young people. Raise awareness in public through exhibition and also encourage good behaviors,
and practices. For companies in the private sector, we introduced green technologies to make
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them aware that what those green technologies can do for them in saving cost and energy.

Low-carbon culture through exhibition and then promoting low-carbon lifestyle and concepts,
most importantly government agencies are taking the lead, that is important. We are also
emphasizing the social responsibility of individual. Individuals must contribute towards
low-carbon society. Singapore spent good effort and incentives to encourage training to gain
knowledge in this regard and gain expertise in executing measures and strategies for low carbon
measures. The last one, you can see that we have set up Energy Research Institute which is a
national institute for energy policy research that is to enhance our position in terms of energy
security.

I would like next to move on to mitigation measures. Well to be very frank that is not much
Singapore as a country that we can do. We are very small so the strategy is basically focusing on
energy saving, energy efficient technology, rather than generating in big scale the energy
generation measures. As you can see from this summary table it is very familiar for most cities.
For most cities, I believe this will be something very common that industry will chalk up the main
share of the CO2 emission, and transport sector and building sector come next. So these are the
three areas that we need to focus on.

For the industry sector we focus on the efficiency of energy use, in encouraging the companies
to look at cogeneration and trigeneration schemes. As far as the government is concerned, they
have implemented energy saving scheme and they subsidized the companies to do energy audit.
In fact it is a very welcome move because companies like to find out for themselves how they can
save energy and save cost for them.

Transport sector, I will not deliberate much because my colleague Prof. Lee has just gone
through on the various issues involved in the transportation sector in Singapore, Asian wide, I
would like to say that public transportation and traffic congestion are the two big aspects that all
cities have to address.

In fact these are very serious issues that we have to face but there are also opportunities
because new technology, new form of vehicles will come on stream and we can take a re-look and
probably take advantage of the leapfrogging development.

Buildings. I mentioned earlier so this is something very similar that we promote green
buildings and government has set these greenmark standards and providing financial incentives
for the building owners and developers to go for energy efficient buildings. Of course government
is taking the lead in new government buildings, very intelligent building that can go on energy
saving through all kind of IT techniques.

Now, as far as household is concerned, we are encouraging energy efficient appliances and then
there is also a scheme to help the household to monitor their energy consumption, and then help
them to reduce the electricity bill. As a nation, we encourage the use of less carbon intensive fuels.
Singapore has switched to natural gas instead of fuel oil so that actually cut down quite a bit in
terms of the CO2 emission.

Now in terms of R&D, we are focusing actually on solar energy which is abundant in Singapore.
We are looking at how we can make use of that and of course we also seeing how we can take
advantage of biomass and so on.

Capacity building, again training and R&D, something that I have mentioned early on.

Now in conclusion, I would like to say that Singapore presents a case study that our
government is taking a very active role. I personally feel that in this entire effort of CO2 emission,
the government really is playing a crucial role and I think the Singapore government is setting a
very good example in that regard. Of course in my presentation, I have not mentioned about this —
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the plan towards long-term plans on measures, strategies to cut down the CO2 emission but
Singapore government is seriously looking into that through our Energy Research Institute.

So, I hope that this case study of Singapore has demonstrated the issues involved and also the
forms of strategy and action that could be implemented by the cities in the Asia. Thank you very
much.
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Low-Carbon City in Asia

T. F. Fwa
Professor, Dept of Civil Engineering

Director, Center for Transportation
Research

National University of Singapore

CO2 Emissions in MT

0009

Top 10 CO,
emission
Germany
Canada nations p|US
UK ASEAN
Italy (2006)

Threats to Asian cities :

» Coastal land loss (and cities?)
* Increased flooding

* Reducing water resources

* Resurgence of diseases

* Heat stress

Yet, Asian cities will continue to grow in
size and economy, with increased demand

for energy, food, mobility, & trading.

Opportunities for Asian cities :

e Capacity building -- Similar start lines in
adaptation of new technologies

International collaboration for combating
common problems

Carbon trading

Improve energy security
Economic and business opportunities

Re-structuring to align with low-carbon
economy, and improve living environment

Need for Climate Change
Action

% Further climatic changes expected due

to past greenhouse gas emissions.

< Reduce worldwide impacts on :

Coasts
Water supply

Ecosystems
Food supply
health

Challenges toward
Low-Carbon City

Adaptation strategies & measures:
e Physical environmental impacts
e Social, economic and political changes

Mitigation strategies & measures:
 Increase energy efficiency

e Use less carbon-intensive fuels

e Capacity building

Challenges towards
transforming into
Low-Carbon City :

Case Study of Singapore City

Challenges towards
Low-Carbon City

Objectives :

e Environmental sustainability
e Economic competitiveness
e Energy security
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Challenges toward
Low-Carbon City

Adaptation strategies & measures:
* Physical environmental impacts

Flood control

Coastal property protection

Water supply
Accommodating extreme weather

Pandemics

Adaptation strategies & measures:

Flood Control
& Coastal Property Protection

e Since 1991, new reclamation projects must be
built 125 cm above highest recorded tide level.
This addresses IPCC AR4’s worst scenario
project of 59 cm sea level rise.

* Improve drainage infrastructure to reduce
flood-prone areas.

» Marina Barrage (S$ 226 million)

Marina Barrage (Completed Nov 2008)

Location of Marina Barrage

« Tidal barrier to keep out the tide to alleviate flooding
in the low-lying parts of the city.

» The water body impounded behind the barrage is
tapped for water supply purpose.

1

Marina Barrage

Adaptation strategies & measures:

Water Supply

+ Singapore has no natural freshwater lakes. It
primary source of water supply is rainfall.

+ Four-Tap Strategy: ¢ Imported from Malaysia
+ Water catchment reservoirs
+ NeWater (recycled water)
+ Desalination

¢ Including Marina Barrage (Singapore’s 15t
reservoir), rainfall catchment covers two-thirds of

Singapore surface area.
13

Adaptation strategies & measures:

Extreme Weather

(Heat wave, snowstorm, sandstorm, ....)

Heat Stress

» Comprehensive tree planting & greenery
program — Vision of Garden City.

=Streetscape Greenery Master Plan for
entire road network, including Coastal
Treatment and Forest Treatment.

<Building Treatments - rooftop gardens,
greenery walls, thermally friendly building
materials, layout that improves ventilation and
wind tunnel effect. "

Adaptation strategies & measures:

Pandemics

(SARS, Bird Flu,

¢ Prevention and control strategy
¢ Medical and epidemiological management

¢ Outbreak monitoring and assessment
capability

¢ Public communications system and outreach
mechanism

Challenges of
Low-Carbon City

Adaptation strategies & measures:
e Social, economic and political changes

» Education & awareness creation

» Promoting low-carbon culture

» Training & competency building
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Adaptation strategies & measures: Adaptation strategies & measures:
« Social, economic and political changes * Social, economic and political changes

Education & awareness creation Promoting low-carbon culture

+ Public exhibitions/programs on climate-change
impacts and energy-efficient approaches.

+ Implications of global warming — school
projects, seminars and exhibitions.

+ Raising awareness of the public & + Promotion of low-carbon lifestyle and concepts

businesses to stimulate energy efficient + Government agencies to take leading role in
behavior and practices. adopting low-carbon approaches to solve social

+ Organized programs to inform companies and environmental problems.

and public of technologies or actions for ¢ Enhancing social responsibility of individual

energy savings. contributions toward low-carbon society.
17

Adaptation strategies & measures: Mitigation strategies & measures:

Training & competency building Sleallin of(gi(séggg:g)bution I 200

+ Seminars/workshops to share knowledge,

expertise and best practices for stakeholders. Power Industry Transport Buildings l-fgotllge—
olds

+ Certified Energy Manager Training Grant. Direct
(Fossil ~ 48% 33% 17% 1% 1%

+ Developed training curriculum and certification Fuel)

program for energy engineers/managers.

q Indirect
+ Plan to require energy manager for large (Power) 21% 2% 15% 8%
manufacturing and building facilities.

+ Set up Energy Research Institute for energy policy Overall 54% 19% 16% 9%
research.

Mitigation strategies & measures: Mitigation strategies & measures:
Increase energy efficiency -- Industry Increase energy efficiency --
Cogeneration ¢ Managing vehicle usage and traffic
Trigeneration congestion
¢ Improving and promoting use of public
Energy Audit Scheme transport

¢ Improving fuel economy

: - ¢ Promoting green vehicles
(87 companies have participated, expected to ) g9 . .
achieve annual cost savings of S$23.4 million, ¢ Using energy efficient road construction and
energy savings of 300,000 MWh, and 150 kt of maintenance techniques

CO, savings.) ¢ Promoting recycling technologies

22

Mitigation strategies & measures:

Need for improvement —
Public transport & traffic congestion management

b . ¢ Promote green buildings. Life-cycle energy
= 3 savings of 20 to 30% are possible.

¢ Green Mark Standards — from April 2008, new
or retrofitted buildings must meet
requirements on environmental sustainability.

# Financial incentives for energy efficient
design & energy efficiency upgrading of
existing buildings.

¢ Government taking the lead for public
buildings

Mitigation strategies & measures:

Increase energy efficiency -- Buildings
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Mitigation strategies & measures: Mitigation strategies & measures:

Increase energy efficiency -- Households Using Less Carbon-Intensive Fuels

¢ Use of natural gas instead of fuel oil to meet
increasing energy demand before cost-

¢ Minimum energy performance standards for competitive renewable energy is available.
appliances.

¢ Electricity consumption tracking device

¢ Mandatory energy labeling of appliances.

¢ Support efforts in developing renewable
energy from biomass and solar energy.

¢ Government driven R&D investment in
developing clean energy technology.

25 26

Mitigation strategies & measures: Conclusions

Capacity Building

¢ Research into clean and renewable energy, and
energy-efficient technologies.

< Transforming into a low-carbon society is
necessary to combat climate change caused
by GHG emissions.

¢ Clean Energy Office to grow Clean Energy < Asian cities, cities in developing nations in
industry with emphasis on solar energy. particular, must prepare themselves in

¢ Energy Technology R&D Program to coordinate adopting appropriate adaptation and
and integrate clean energy efforts, especially on mitigation strategies/measures.
fuel cells, alternate fuels (biofuels and hydrogen), . .
and solar PV technologies. < The case study of Singapore City has

+ Innovation for Environmental Sustainability Fund demonstrated the issues involved and the
and Singapore Initiative on New Energy forms of strategies/actions that might be
Technology for test-bedding clean technologies. necessary.

27 28

Wei1 Ye (University of Waikato, New Zealand)

Thank you, Prof. Fang. My name is Wei Ye. I am from the University of Waikato of New Zealand.
It is a very interesting presentation about Singapore's experience. Correct me if I am wrong, the
bottom line of all these measures you mentioned is based on the very strong control of the
government. So, currently all the Asian countries developing, there are two roads for them to go:
one is the open — I mean the free trade market like the United States or in New Zealand; another
one is like the system in Singapore.

In your opinion, which way is more efficient or achievable for them to follow? I will give you
example, I mean in New Zealand, the government tried to control the traffic congestion in
Auckland City and that they discussed a long time and tried to control a part of the road to have a
toll charge, but it got strong against from the communities and finally they had to give it up. I
mean that is such a small thing, almost unthinkable in Singapore, because as Prof. Lee
mentioned, they can just open a toll free station as they wish. That is very efficient in terms to
control the carbons or whatever, but it means dramatic institutional changes for cities or
whatever. So I am just wondering in your opinion, how achievable and what is the way the other
Asia cities should be following? Thank you.

FwaftE, BB T8 VWE Lz, 22—V =T ROUA B FKRFOT A « T4 —LHLE
T, REBKRELS U AR—=ILORBRICONTHRIWE L7, & LIEES T HETIEWEZZ&E 7200
TIMN, WANWARIGKEZFE L THo Lo WETH, ZALIEFEFITHEANRBUFOa Y hr—L|l X
STXZLNTWVEINEBRWET, T7OTOEANASEBET S ET, ZO0ERH LD TIERND
ERWET, OEDIKERC=2—Y—TF 0 FO LI Z2BHETS., 20Ty AR—LD XD
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HITERHI 72 LIk A RERBEZLE T2 63T Z LT TTR, TTDOT, TVTOHHIZE -
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Fwa Tien Fang

Yes, thank you for you question. I do not know whether you notice the subtle difference in my
tone of presentation compared with Prof. Lee. Now, you will notice when you come to the
transportation policy, he is right, it is government top down. But you will notice in my
presentation, I have been emphasizing on government taking the leading role, not government
imposing control. So there is a big difference. I believe in this CO2 emission, it is no longer the
issue of controlling traffic that government imposed on certain requirement. I believe it is the
government making the policy, taking the leading role in setting example and trying to encourage
the industry and individuals to cooperate.

You will notice that I am emphasizing on incentives. Singapore government is providing the
incentive and makes it attractive to the industry, household, and the individuals to contribute. So
I think that there is a basic difference in controlling traffic, and going on this low-carbon culture
and lifestyle. It is a collaborative effort that we have to adopt, not controlling.

I hope you can note the subtle change of tone in my presentation on the Singapore government’s
approach.

BREHONE) ZTZNET, BoLoDdZ EITxt LT, Lee tA ERLDORBENE & OENEZFI T
DDIEIRIPIeDEE L NDOTT D, Bo LD L) ICHERBERE L TR L7251, Lee LAEDHFNIEL
XV BIO by 7HF O TREDZETLE D, LnL, FAORENFICAT S 72 51F, BUFIZceE
N TR A ERT AL D Th- T, BNy be— L5252 550 TIERVOTT, ZhNK
EENTY, AT, COHEHE L WD b OIE, HICBFA ® 2 ROHIN %2 #% 51 TRl
EEHTLEVOMBETIE L, BUNBESRZ IR L, 8 L THEEEZ R LT, EERDLIWVITER
W HERTEVND ZETIERWVTL X 92,

TIND, RELTUEIA T 4 T EEHALTNDEDTY, YU AR—NVBIFNA BT 47
ZIEAL LT, BURZ2 EREER, FESCEANTH I b 0I5 b1, MERRICER L T
L5E21270ET, TTOT, RBFEOMELIRREDO UL T A T AXA NV EEERT HZ L LI
HEAPZITENDRH L EBoTHET, 2T, BFALTEHIL TN EHICTHHDT, =2 e
— AT DHHLDOTIERNE B> TnET,

TIND, ZOMBRFDORFRIZIBIT DY HR—IVBIFOT 7o —FIZBT 5 b—ro0@EWiasE
DN WEEF X EENET,
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A2 FIZBT 531 A~ AHRg
- Biomass Strategy for decentralized energy generation in India -

Sunil Dhingra ( The Energy and Resources Insutitute (TERI), India )

Good afternoon. I will present not from the problem side of the climate change but on the
solution side. In my presentation, I would like to cover the micro-level initiative which we have
taken up in India and which is very relevant for other countries in Asia.

We have biomass as a big resource, and all the scenarios which we discussed yesterday, are
projecting towards higher share of biomass, on a more sustainable basis and, because this is the
major resource for many of the countries, due to large scale agricultural activities. So, I will try to
present to you our experience in this front.

Now, my presentation is to put before you give the energy scenario in India and the challenges
that we are facing considering high growth scenario (projected 7-8%, growth rate for the next 45
years), biomass resource and some of TERI’s initiatives and conclusions and way forward.

As you see in this slide, this is the mix of energy supply. The major chunk of that is coal, which
is 38% of total energy mix and share of coal in electricity production is around 70%. On biomass
front, we consume about 29% and most of the biomass is actually going for the rural household
applications — for cooking and small and rural based enterprises in the rural areas. Oil and
natural gas is largely being used as transport fuel and for cooking applications in urban areas.

Now, if you see this next slide which has been discussed yesterday also, again, if you compare,
we are the fifth largest consumer of energy. But on a per capita basis, we are the lowest among
most of the countries, developed as well as in developing countries. And as for our projection, if we
progress at 8% economy growth rate, still we are the lowest in comparison of per capita among all
the developing countries, whether you take China or any other country.

The increased energy supply for sustained economic growth is the most common challenge for
the country. In India 125,000 villagers still do not have access to power, access to modern
electricity source, which means that we have to add the supply side of energy into the system. We
have to address this mandate by using the available energy efficiently, sustainably, and increased
use of renewable sources at the fullest.

Now, coming to biomass energy, if you see the current scenario globally, this is the primary fuel
for about 2.4 billion people on this globe and as per the current estimate, 11% contribution of
global energy comes from biomass. If you see each region, they are largely dependent upon
biomass and going to be dependent upon biomass are Latin America with 18% share — much
higher than that average and Asia at 25%. Most of the countries in Asia have large dependency
upon biomass. Africa as you know, are 50% depending on biomass. So, biomass in a global context
is a very important resource if you have to combat climate change.

So here, in this slide, I just want to share with you the coal base and biomass potential in our
country. So you see that coal production, is about 400 million tons as per the 2005-2006 numbers
and our biomass production is about 840 million tons, which is much higher than coal we consume
in our country. Biomass essentially comes from two sources. One is the firewood, which is from the
forest residue, which is about 220 million tons. And, major biomass is coming from growth
residues and plantation based resources, which is about 620 million tons. This is the fuel that we
have to mainstream in our economy and our common life. Currently, most of the biomass is being
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used in rural areas essentially with very low efficiency. I can project some number that a lot of
studies have put on that front. The current efficiency at which we consume this resource is about
10% to 12%, because we used very old traditional system not the modern technology. So, there is a
huge potential to mainstream biomass resource in our economy.

I will just cover some of these slides. Now, this, we can do it with modern biomass technology,
like thermochemical processes, like gasification or improved combustion based system,
biomethylation technologies. All of this has potential to increase the efficiency of biomass use in
our economy. We have demonstrated that biomass can replace fossil fuel at much lower cost to our
economy.

Increasing the end—use efficiency, is the most important thing because, as I told you, that we
are operating at 10% to 12%. We can easily go to by factor of 3 to 4 by adopting efficient processes.
All needs of the society can be met through biomass resource alone through different technologies.
One, we are looking at domestic level, for rural household application, and the other is at
community level. We are talking about electricity for water pumping requirements and many
other needs. Small and rural enterprises which need energy both in the form of heat and power
can be met through this kind of resource.

Regarding rural electrification, we still have 45% of rural household do not have access to
electricity. In terms of villages, it is about 25%. So, we have a long way to go on a development
process.

Here, we are looking at 86% of the rural households in the rural areas depend upon firewood or
biomass as a resource for the cooking needs. And here, the access of modern energy is very critical
for improving the income and for poverty reduction, because once you mainstream biomass, which
is a localized fuel, the benefits directly go to the rural areas. So, one can tackle the poverty issues
through mainstreaming biomass resource. Indirect benefits are there in terms of health,
education and other social benefits into the society.

The Government of India is trying to promote this initiative for various applications, which are
largely on a subsidy driven basis for both heat and power applications. There are various
programmes within the government of India which try to provide incentives to the society to
mainstream some of these important programmes within the ministry listed here.

There is a very ambitious programme that is why I kept this slide here because we are talking
about Low—Carbon Society. This is a programme where the Government of India and we at TERI
have some understanding about making our villages, carbon-neutral villages and are not
consuming any fossil fuel or carbon to meet their energy requirement. So, here, we are trying to
do it through biomass, through modern biomass technologies.

Now, talking about technologies, like briquetting, which can work as loose biomass into solid
biomass, can be used as a cooking fuel more efficiently in thermal stoves and many other devices.
We are looking at biogas particularly from the green part of the biomass. The one which is green
in nature can be easily digested through bio-nutrition rule to produce biogas and then biogas can
be used for cooking application in the rural homes.

We are mainstreaming this technology and then we also have a huge amount of cattle
population in rural areas, where the dung is available as a resource that can be easily converted
into energy.

Looking at biomass gasification, a question arises, “why biomass gasification?” Because this is
an indigenous technology developed in India and we are the world leader in the small scale
biomass gasification, and we are exporting these technologies to other countries, viz. in
south-eastern countries and also to some of the developed countries in Africa and Europe.
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I will share with you what we are doing in TERI, The Energy and Resources Institute. For the
last two decades, we are dealing with energy environment and sustainable development aspect,
and what we have developed over the years — we are now in position to capitalize in terms of
mainstreaming this technology. We are essentially developing different technologies based on
biomass. We have already developed 10 kilowatt to 40 kilowatt capacity biomass gasifier power
plants. It is a skid mounting power plant, which can supply power to rural areas essentially from
500 to 1000 populations in various locations.

As you know the Indian grid has a huge amount of wattage in the system because we has a
huge demand and supply gap. Industry has to depend upon their captive source of power and they
largely do it from diesel source. So, here the biomass based power plants are being
commercialized and the scale is about 50 kilowatt to 250 kilowatt which is the most common
demand in our society.

As you know that in India there is a huge amount of small, micro small and medium industries
which consume heat energy for process requirements and most of these process requirement has
been met through fossil fuel like furnace oil or diesel or LPG which we are now converting into
biomass-based systems and I will share our experience on that in my subsequent slide.

Now, we are working at liquid technology, biomass to liquid technology, particularly from
lingo-cellulose material. So, these are the technologies which we feel that going forward, this can
be mainstreamed. So, these are still under research and R&D phase.

The biomass gasifier system that we have developed is a gasifier where biomass is fed from the
top and the gas which is produced is being cooled and cleaned and then fed to the engine. Gas
engines, produce power in the range of 10 kilowatt to something around 250 kilowatt to megawatt
ranges.

We have also deployed gasifiers for various heat applications in our country. Some of them we
have listed out. The cardamom drying is a big activity in the farm sector. Cardamom needs to be
dried which is now done by the gasifiers.

Coming to silk reeling, the yarn, once you produce yarn, you need heat to boil those cocoons to
the sericin, which is the gum part of that is dissolved in the hot water. So, here we have a
requirement for hot water. India is second largest producer of silk yarn in the world, which
consumes heat energy for cooking of cocoons. At TERI we have developed biomass gasifier for this
application.

Textile dyeing, coloring or bleaching of yarn/fabric needs hot water. Rubber drying unit which
dry latex produced from the rubber tree, needs drying to make tyres for our automobile sector. So,
all these things require heat to convert the basic raw material into the final product. All these,
over the years have converted into biomass based systems.

Typically a gasifier of 100 kg per hour, which replaces 30 liter of diesel per hour with an
investment of about 1 million rupees on the capital cost of biomass gasifier. The system save
about 4,000 rupees per day and reduces 80% in the energy bill. In most of these applications the
gasifier payback is very attractive around 250 days.

These are some of the demonstrations that we have shown here.

This is a yarn dyeing, the fabric dyeing oven where gasifier has been integrated. This is rubber
drying unit where the gasifier is applying the heat to the unit tunnel dryer. We have a large
number of small scale food processing units, which is a livelihood for many of the people in our
country which process, potato chips. They make sweets and namkeen or for snack food
applications. Earlier they were using LPG or diesel as a source. Now, they all have been
converting to small-scale gasifier systems. So, it is a big industry that is growing in one part of the
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country.

Another technology that we have already developed is the biogas system. This is a biphasic
reactor which converts the green part of biomass, the leaves as well as the kitchen waste or the
food waste are converted into gas and the gas is being fed to the kitchens for cooking. On the
gasifier principle, we have developed cook stove, which is the most efficient one, with the
efficiency of about 50% and with a much reduced indoor pollution. We are trying to promote this
kind of devices for rural household applications.

As you may be aware, India also has a program on biofuels production on wasteland based on
jatropha and other non-edible oil plant species which grows on wasteland and their seeds contain
about 30-40 % oil content which can be used directly in engine applications.

As I showed you earlier, we have deployed the power gasifier in various community-based
projects and we have in various geographically divergent locations (around 30 to 120 households
are provided electricity from biomass gasifier system) in India, these systems are working for the
last four or five years now. Here a gasifier system power plant has been operated by community
directly, with just basic training, and electricity being distributed to the local households through
local distribution network.

For the cooking energy, we have the biphasic biomethanasion reactors based on wet biomass
and cattle dung. They produce biogas and this gas has been fed for meeting cooking energy needs
of the village.

Now, just to conclude, there is a high potential for biomass-based, decentralized applications to
meet the climate change challenge both in Asia as well as in Africa by utilizing such systems and
addressing the different energy needs. We are seeing that increased use of biomass energy is
global and national priorities for many of the countries. Here the example of Sweden and other
are important to mention where they have made big investment on setting up biomass
infrastructure. We see here two major applications for biomass in our developing world. One is
the decentralized small scale biomass gasifier based power plant for meeting the rural energy
requirement on a more sustainable basis, and the other is a biomass gasifier for heat applications
in micro, small and medium industries where this can be mainstreamed very easily with very
minimum investment.

The key challenge is to mainstream, there is a need for further technology development and
fine tuning because there are still issues that are needed to be addressed in terms of automation,
scale, biomass flexibility, bringing the costs down. There are certain challenges which we have to
work on the technology side.

None of these projects have not availed benefits which are currently available on the CDM
mechanism. So, the challenge is how we can mainstream these instruments, because these are
small CDM projects. So, we need to bundle them in large scale or develop a programmematic
CDM for such initiatives so as to mainstream easily.

The other key challenge of importance under this initiative and the partnership is the
South-South Cooperation. We have already partnered with Thailand, Myanmar, Sri Lanka and
parts of Africa, particularly of Uganda and Ethiopia in this regard. We are trying to develop a
knowledge-sharing network among South-South partners, where we are looking for multi-donor
multi-lateral programmes like United Nations Development Programme (UNDP) and UNDP
South-South Cooperation etc. Through these mechanisms, we are trying to mainstream these
initiatives on a big scale that can combat climate change on a large scale with bare minimum
investments.

Thank you very much.
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Outline

* Energy scenario

* Major energy challenges
* Biomass Resource

e Some TERI initiatives

e Sum up

Energy Scenario in India: Energy
Supply

¢ Coal:

5 Hydro
— Major fuel (38%)

2%

« 70% of electricity generation is coal based Non-
o Industrial fuel commercial Nuclear
« Biomass: (biomass)

— Primary fuel for cooking in rural hhs
« Oil and natural gas:
— Mainly used as transport fuel
+ Other uses: industry, irrigation pump-sets,

29%

cooking fuel (LPG & kerosene) Natural Gas
* 75% imports 7%
¢ Others oil
- Wind: > 10000 MW of installed capacity
— Nuclear: Around 3000 MW 23%

Source: Planning Commission, 2005

feri

Energy Scenario in India: Low per
capita energy consumption

¢ Present per capita
energy consumption N
very low - e

¢ Even with 8 % b
economic growth, -
per capita energy -
consumption would -
only be 1122 kgoe in Ul e '
2030. ¢ i i
2

Source: Planning Commission, 2005

Energy Challenges

* Increasing energy supply for sustained
economic growth

* Energizing rural India
* Energy security
* Using energy efficiently

* Ensuring long-term sustainability of
energy use

Biomass Energy : Current
scenario

* Primary source of energy for 2.4 billion
people

* 11% contribution in the global final
energy consumption (2001)

— Latin America - 18%
— Asia - 25%
— Africa - 49%

Bio resource base in India

* Coal Production — 407 million tons
(2005-06)
* Biomass production — 840 million tons
(Firewood 220 million tons)
(Agro residues 620 million tons)

* Biomass at par with coal, but used
inefficiently

Modern biomass

¢ To reduce fossil fuel consumption
* To increase end-use efficiency

* To reduce greenhouse gas emissions
(Asian Brown Haze?)

Applications

* At domestic level

¢ At community level

* For small & rural enterprises
e For other applications

o
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Energizing rural India The Drivers
* 44.2 % of the households i.e. 84 million « Subsidy structure (Thermal & electrical)
households do not have access to :
electricity (2000) ¢ Incentives under:
¢ 86% of the rural households depend on — VESP (Village Energy Security
biomass (firewood, chips, dungcakes) Program)
for cooking energy - RVE (Remote Village Electrification)
e Access to modern energy is critical for: - RGGVY (Rajiv Gandhi Grameen
- Income poverty reduction Vidyutikaran Yojana)
- Improvements in health, education,

etc

Aewi 3 ew 0

Village Energy Security through Biomass Conversion Technologies

Biomass
® Modern biomass technologies can convert biomass to
® Aims at meeting the total energy requirements of solid, liquid or gaseous fuels at improved efficiencies
a village through modern biomass technologies for thermal, mechanical or electrical energy
such as biogas, biomass and biofuels based on production such as
locally available resources.
¢ Plantations of fast growing fuel wood and oil » Charcoal, briquettes

bearing trees »Liquid fuels such as vegetable oils / bio-diesel

Se@oesibeyand suraliclectrification per s¢ from oilseeds, ethanol from crop residues
¢ Opportunities for employment and income ?
gel:t)lperation. R\Y »Biogas from anaerobic digestion of animal and
¢ Environment-friendly and sustainable. other organic wastes / residues
» Producer gas through biomass conversion in small
gasifiers

toni A Aewi "

Overview of Biomass Technology Biomass gasifier based power plant
Research at TERI
* Power Gasifier
— Rural electrification (10-40 kWe)
— Captive generation (50-250 kWe)
¢ Thermal Gasifier / Stove
— About 12 biomass gasifier based packages developed
— Oil replacement market
— Energy Efficiency improvement
* Bio-fuels
— Technology development for ethanol production from
ligno-cellulose material
— Production of fuel oil from Biomass through

Pyrolysis
13
. . . . . . .
Highlights — Thermal Gasifier Gasifier applications in small
— — industries

Application No. of gasifiers installed

Cardamom drying 185

Silk reeling 38

Textile Dyeing 27

CO, production 3

Rubber drying 15

Magnesium Chloride 2

Food Processing 40

Remelting furnaces 5

Institutional applications (Crematoria, 25

cooking etc.)

Others 15

Total 355

Fossil Fuel displaced ~ 43,000 TOE
Emission reduction 159,000 tonnes CO,
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Biogas Production

Biogas (gobar gas) has
traditionally been produced
from cow dung.

Technologies being developed
for using tree based organic
substrates such as leaf litter,
seed starch / cakes, vegetable
waste, kitchen waste, etc.
Single/biphasic processes give
higher methane yield with
lower retention period

Biogas can be used for
cooking, or to produce
electricity in dual fuel or in
100% gas engine mode. Rich
organic manure provides value
addition

Gasifier Stove

Smokeless and complete
combustion.

« Higher efficiency

« Easy to operate

« Consumes very low power
¢ Family stove 2 to 4 Watt
¢ Community 20 Watt
*Economically viable
*Can be manufactured locally
*Ease in service and maintenance
*Comfortable ash removal system
*Provided with PV / power pack
«Controlling the power to the
required level

toni

Bio-fuel Production

Biofuels comprise non-edible
vegetable oils in their natural
form called straight vegetable
oils (SVO), methyl or ethyl
esters known as treated
vegetable oils, and esterified
vegetable oils referred to as
bio-diesel

In remote areas esterification
may have logistic limitations.
Use of SVO in stationery
diesel engines appears
feasible subject to modified
maintenance schedule and
by heating the oil using
engine exhaust heat

Highlights — Power Gasifier

Project Project. Total Number of Average
commissio Cumulative families Load kWe
ned hours logged | connected
Village Kaneiput May 2004 3000 32 5-6
Orissa
Village Deodhara, December 1900 65 6-8
Orrissa 2004
Village Jemara, February 2500 92 89
Chattisgarh 2005
Village Bhaogarh April 2006 1500 97 9-10
Rajasthan,
Village Jambopani | August 500 97 9-10
Madhya Pradesh 2007
Village October 250 122 9-10
Dawania Madhya 2007
Pradesh

20

Village Energy Security Project —
Villl.Jambupani, MP

Gasifier system for rubber
drying units

*Block rubber units use
electricity or diesel for drying

the rubber

*Gasifier system of 100 kg/h
capacity intervention has been
able to save conventional fuel
(diesel) of the order of 30 1/h.

*Economic benefit: with an
initial investment of Rs 10
lakhs, the industry has been
able to saves Rs 4000 per day
which translate into payback

of just only 250 days.

toni

22

Aeri

3

Gasifier system for silk
reeling oven

Benefits of gasifier system

57.3% wood saving

.6% renditta
improvement

Rs. 20/kg premium for
better quality

Annual monetary
benefits Rs.2,25,000

Payback 3 months
IRR 330%

Conclusions

¢ High potential for biomass based decentralized
applications to meet global Climate change challenge

¢ Increased use of biomass energy are global &
national priorities

¢ Growing experience of modern biomass technologies
such as biomass gasification has potential to
penetrate in two segments:

— Decentralized small scale biomass gasifier based
power plant for rural areas

— Biomass gasifier based thermal applications in
SMiEs (Small and Micro Enterprises)

toni
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Conclusions (contd.)

Need for technology development and

standardization

Climate change instruments for small

capacity projects (bundling/ programmatic) Thank you for your attention
South-South cooperation and partnership Contact me at:

= dhingras@teri.res.in
Knowledge sharing network
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T T ARIR BT AT T A
- Financing for Low-Carbon Societies in Asia -

Mizan. R. Khan (North South University, Bangladesh)

Distinguished participants, it is a privilege for me to be here today to share some thoughts on
financing. I prepared this presentation on a short notice. I thank the colleagues at NIES for
inviting me.

[slide2] Here is the presentation outline. First I would like to lay a conceptual framework for a
global public good, like a stable climate and then I will discuss about financing for a low-carbon
society. Then I will be discussing the opportunities in Asia, role of Japan and finally some
suggestions.

[slide3] You all agree that use of atmospheric sink as a Global Commons is non-excludable but
rival. Nobody can be excluded, everybody has the right to use it, but it is rival in the sense that
your use of the sink reduces space for me, or for others. So climate change is regarded as a global
public bad and therefore carbon reduction aimed at halting climate change is a global public good.
Now, this carbon reduction as a public good suffers from undersupply and non participation
because countries are guided by short term cost-benefit analysis and in case of carbon reduction,
some countries view costs to be higher than the benefits. The mainstream economic paradigm, a
kind of environmental economics strategy which dominates our thinking as of today, does not
promote the commitment of resources for some global public good, the benefits of which are to be
derived in some distant future because you know the economic model is based on the net present
value which does not encourage investment for longer time-horizon, say beyond 10-15 years. But
arresting climate change is a long-time project.

[slide4] On the other hand, powerful conventional power market lobby is not a supporter of
clean technology for carbon reduction because its demand will go down. In 1997 when Kyoto
Protocol was being signed and adopted, I was in America then as a student and the American
Petroleum Institute invested $13 million putting Ad in the Washington Post about climate change
as a fad, not real, so you can imagine how the anti- climate change lobby is strong.

There i1s also the free-rider problem in the Global Commons. Contribution to the problem is
unequal, but the more affected countries do not have the resources to provide such a public good.
But we have a mechanism already in the form of a principle in the Climate Convention which is
called the common but differentiated responsibility based on respective capability. However, this
is still far from application.

I was in Poznan at COP-14 and the Swedish Environmental Institute and the Danish Church
Aid distributed a book called Greenhouse Development Right. There they have worked out some

indicators based on this responsibility and capability mechanism.

The corollary of the CBDR is the Polluter Pays Principle (PPP) for internalization of negative
externality like carbon emission. Now, this PPP is applied within the OECD, across their
respective country boundaries. The Rio Declaration or the Stockholm Declaration have got
provisions for payment or compensation for extra territorial damage by a country beyond its
border, but they are not being applied globally yet.

So my point in this whole framework 1is, if the industrial market economies, my focus is on the
word ‘market’ economies, accept this basic market instrument for global application, then the
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problem of financing for a low-carbon society is greatly solved.

[slide5] Here are some numbers I have mentioned, how much a global low-carbon society would
cost. These are the figures around which discussion takes place nowadays. It is time to review our
estimation that inaction will cost 5% to 20% of global GDP, but action now will cost only 1% of it,
as Stern Review argues. Estimation in Japan also puts a similar figure about 1% of the GDP for
putting Japan on a low-carbon path which in Yen terms comes to about seven to ten trillion Yen
per year under A or B scenarios.

Put in different terms, for example, this equals a global average cost of about $0.02 per kilowatt
hour or $0.25 per gallon of gasoline, which does not sound very big. UNFCCC estimates about
$200 billion as the need to return GHG emissions to current levels in 2030. This is just less than
half of 1% global GDP or less than 2% of the global investment. According to these estimates, cost
per ton of all the COz emissions can be kept at an average of $25 to $30 per ton of reduction and as
Stern Review determined, the doubling of public funds for energy research and development to
reach about $20 billion per year.

[slide6] I have tried to present some of the avenues for financing a low-carbon society. Here are
three ways we can do it: 1) through pricing up carbon, 2) mobilization of funding for clean energy
technology, and then 3) international cooperation. Pricing for carbon can be done in three ways:
through taxing of COzemissions. It can be done in revenue-neutral way so that citizens are not
affected, but it is a very politically sensitive issue especially in America. Some countries in Europe
have introduced the CO2 emission or heavy energy tax. Then cap-and-trade of carbon in the
Annex I countries. We in the developing world have in the form of CDM. European Union
emissions trading scheme expects the business to be close to $100 billion in the next few years.

Here the point is - international carbon pricing is needed for incentivizing long-term
investment in R&D for clean technology. Tighter emission reduction target will lead to scarcity of
allowances, driving the carbon price up. But there is uncertainty yet after 2012 because we do
not know what would be the agreed outcome in Copenhagen. In Poznan where I attended as
delegation member of my government, the European Union pushed for a 20% reduction by 2020.
If that is accepted, then I think carbon market will have kind of a boost and G-77 and China
largely support that position.

CDM, which is happening in the developing countries, cannot do alone. Volume is not still big,
about a thousand projects and China overwhelmingly dominates in the CDM projects in Asia,
followed by India, so there is an inequitable distribution. Because CDM is as good as foreign
direct investment (FDI), so not all countries, particularly the LDCs, will benefit from CDM.

Then mobilization of funding through levies on some activities as a function of greenhouse gas
emissions, like aviation levy or bunker fuel levy. There are discussions about this in climate
negotiations.

Then funding for technologies, such as nuclear energy, or reducing emission from deforestation
and degradation (REDD), or Carbon Capture and Storage (CCS), but the latter two still are in the
stages of debate, no final decision has been taken in Poznan; maybe in Copenhagen something
will come out regarding REDD and CCS. European Union has already allocated emissions trading
allowances worth Euro300 million as a carrot for early-movers in CCS demonstration plants. This
is still not a proven technology, only under study yet. And then international cooperation for
energy efficiency, renewable energy and low-carbon technology, which forms the core of LCS, but
this cooperation has to be based on the CBDR and PPP.

[slide7] We know some countries are going unilateral to impose energy tax and incentives
within their countries, especially some European and Scandinavian countries are applying these
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instruments like carbon dioxide and sulfur tax or nitrogen oxide. Also investment in energy
saving and renewable energy, which can be made tax-deductible to promote investment; then
renewable energy subsidies in the form of tax credits or operating cost subsidies, import duty
exceptions. There are dedicated funding agencies to provide loans for renewable energy at
below-market interest rates. Germany for example has got a huge program on this.

The basic point is that taxing of polluting fuels directly promotes renewable energy and energy
efficiency and this we need to reinforce, [slide8] and there are multilateral funding opportunities.
In the next session there will be an Asian Development Bank (ADB) presentation, so I think that
presentation will take some of the discussions from here. World Bank has got several windows
already as you know I have mentioned here, such as Investment Framework for Clean Energy
and Development, Carbon Market Continuity Fund for purchasing post-2012 credits, and Carbon
Facility for Low carbon Growth. IFC, the International Finance Corporation, has got also a
renewable energy efficiency fund with a start up capital of about $200 million. ADB also is coming
up with $1 billion for annual lending for this purpose and ADB's climate change fund has got
already an initial capital of $40 million. There is again the Asia-Pacific Partnership on Clean
Development and Climate. This is mainly for clean coal technology, promotion of nuclear energy
and other renewable sources.

[slide9] UNEP’s Sustainable Energy Finance Initiative and the US-based Solar Development
Corporation, a standalone commercial company as a joint initiative of the IFC, the World Bank
and some US foundations. Then within the commonwealth countries, there is the Commonwealth
Development Corporation, which promotes this renewable energy. Barack Obama promised of
US$150 billion in clean technology over the next decade. US-backed push for clean technology will
boost investors' confidence in financing up clean energy technology around the world. I am not
sure before the expiry of the Kyoto Protocol if America will join, but I think things in America will
change a bit as afar as climate negotiations are concerned.

Funding support for energy efficiency and renewable energy now is close to about US$200
billion, but this needs to be up scaled to a larger extent.

[slide10] Then I have raised, or brought in some points about opportunities in Asia for LCS.
Population without electricity as Mr. Shukla of India also has shown some numbers, globally is
1.6 billion but in Asia is 224 million. So there is huge demand for basic energy services and has
great scope because it is least expensive to develop clean energy infrastructure in the initial stage
of development. So I think these countries have opportunities, without going the polluting path of
earlier western development, they can start clean, and this requires sufficient funding.

The microfinance can fund small scale renewable energy systems in large numbers in remote
off-grid areas, about which Prof. Shukla had also mentioned. In Bangladesh or in India, these are
being done in a small scale projects. For example, in Bangladesh over half a million rural poor
already have solar home systems where about $300 to $400 of little investments are needed for a
50-watt power system. Not only solar home systems but rural markets, for example, or schools are
being electrified through solar power; so there is a great scope in solar energy.

[slide11] Developing Asia except Japan will account for over 40% of the global increase in
energy demand by 2030 and the share of new emissions until 2030 will account for almost about
half of it. Global energy investment between now and 2030 is estimated to be about $20 trillion,
and about one third of it in developing Asia. Of that, China will account for more than half and
India more than $1 billion. Introduction of a clean energy target of 20% for Asian nations by 2020
would lead to almost $1 trillion in clean energy investment in Asia by 2030, of which almost $50
billion per year would be required until 2020.
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However, there are high savings rate in Asia, as Prof. Shukla's presentation has showed, about
more than 35% savings rate in India and in other countries, so financing from the private sector
would be available for clean energy investment.

[slide12] The distribution of World Bank carbon financing shows that East Asia and the Pacific
and South Asia dominate in projects of Prototype Carbon Fund, Community Development Carbon
Fund and BioCarbon Fund. These three funds the World Bank has initiated to promote carbon
trade.

[slide13] Now, I wanted to share a few thoughts on Japan's role for LCS in Asia. Japan is the
most energy efficient country in the OECD, has great potential to lead this LCS process in Asia
and beyond. Japan, with its large energy assistance of about $6 to $7 billion per year is well
placed to provide leadership in mainstreaming energy efficiency and renewable energy projects in
Asia. A recent proposal by Japan, United States and European Union to create a new body to
promote energy conservation within the International Energy Agency is a good step. Japan's Cool
Earth initiative calls for development and dissemination of specific innovative technologies by
2030 and a goal of improving energy efficiency by 30% by 2020 can contribute to establishing LCS
in Asia. Recently, two government affiliated banks in Japan have initiated the GHG Reduction
Fund and Carbon Finance Ltd. in partnership with some private companies to activate the
promotion of carbon market in Asia and this is likely to be the first carbon market in Asia. And
Japan's announcement to invest about $30 billion over next five years in R&D in energy and
environment sectors are likely to contribute to promoting the LCS process.

[slide14] Finally some suggestions I will try to put: CDM is levied only, so it is biased against
and therefore we always support a 2% levy or even more on joint implementation on emissions
trading projects,the other two flexible mechanisms of the Convention and the money can be put to
a clean energy fund.

US participation in the Kyoto Protocol or in the carbon market will boost demand for CDM and
the price will go up certainly. Subsidies from fossil fuels can be diverted to boost funding for LCS.

And more stringent penalty provisions for noncompliance should be initiated in the second
commitment period. The first commitment period under the Kyoto Protocol mechanism is not
having that much teeth: in the case of failure to reduce one ton, the country has to reduce 1.3 ton
but lack of effective enforcement in international regimes stand in the way. We collectively need to
think how to enforce compliance more effectively.

Then current ODA for infrastructure for a low-carbon society is not enough, so leveraging and
partnership with private sector and public funds are needed to pump prime, to promote, to
encourage research and development and deployment of clean energy technology.

My last point is: can all these regulatory and market-based instruments without real changes
in lifestyles and value systems achieve a low-carbon society? 1 believe absolutely not. From
yesterday we have been discussing of many, many ways — we are becoming kind of cornucopian
techno-centrists, with an unbridled faith in technology. Will technology alone do? Look into the
case of Japan, where carbon intensity has gone down, but total emission has gone up because of
increased consumption, so unless we tackle the consumption issue which brings us to look into the
production sector, because there are lots of production of junk goods in the industrial countries,
which do not add to quality of life. So unless we question the,unsustainable production and
consumption sectors, as economist J.K. Galbraith did half a century ago, achieving LCS will not
materialize. I hope Mr. Dorji of Bhutan will discuss about the ideas of a life based on voluntary
simplicity, based on high thinking and low consumption as the Indian civilization taught us, but
India already has lost to this race for consumerism. If we all ride this bandwagon of evergrowing
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consumption of material goods, I don’t believe we can reach to a LCS. I only hope that our Asian
values of frugality with dawn on the world community to put a brake on the never-ending race to
consumerism.
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<
~ Conceptual Framework for A GPG
<

-
‘Q Use of atmospheric sink as a Global Commons is
non-excludable; but rival

|
5 CCis.aGlobal Public Bad; so carbonreduction (CR),
« aimed at halting CC, isa GPG

&) But CR asia GRG suffers from under supply: &nen-
< participation, because :

Countries are guided by short-termicost-benefit analysis
— Inicase of CR, costs are viewed by'seme tobe higher

Mainstream economic paradigm doesnot promote the
commitment of resources for some GPG, benefits of which
are to be derived inisome distantfuture 8

‘ How much a Glebal LCSwould cost ?

9 Stern Review/(2007) estimates that inactionwill cost5-20% ofi
global GDP, but action now will cost only 1% of it

) Estimates inJapan also puta similar figure —about 1% ofiits

GDP for putting Japan on aLow Carbon path

) Putindifferent terms, this equals a global av cost of about 2

cents/kwh or 25 cents/gallon of gasoline

UNFCCC estimates about $200 bniis needed toireturn GHG

emissions to current levelsin2030; this is just 0.3-0.5% of;

global GDP & 1.1-1.7% of global investment

Cost/ton of avoided/CO, emissions can be keptat an average

of $25-80/t

Stern recommendedidoubling of public funds for energy R & D

torreachiabout $20 bn/yr

Unilateral, Country-hasedEnergy
Tlax & Incentives

Awide array ofitaxes & incentives are already/in
operation in bothideveloped & developing countries:

Carbon tax on/fossilifuels; Sulfur tax, Charge oninitrogen
oxides, Producer tax on electricity etc.

Investment inieneray saving & renewable energy as income
tax deductibles

Renewable energy investment subsidies/tax credits,
operating|cost subsidies, import duty exemptions:

Dedicated funding agency to provide loans for renewable
energy at belowmarket interest rates

5
5
5
3
N
I
‘52
5
5
5

!g Taxation of polluting|fuelsidirectly promotes RE & EE 7

89

Presentation Outline

5 ConceptuallFramework: for-aGlobal Public/Geod|(GPG)
like a Stable Climate

9 Avenues of Financing foralLCS

Country-based Taxes & Incentives
Bilateral & Multilateral Funding

~

5 Role of Japan

Q) Opportunities in Asia

- MY Seme Suggestions
U g9

.

~ Eramework of CR'as a GPG (contd)

9 Powerful conventional pewer market [obby is not a supporter
of cleaner technology for CR

&) Thereisithe free-rider problem in this Global Commons

) Contribution tothe problem isuneguall& the more affected
countries/lack the resources to provide suchia GRG

9 Principle ofiCBDR establishesia responsibility & capability-
based mechanism offunding

) The corollary ofiCBDR is thePolluter Pays Principle (PPR) for
internalization of a negative externality like carbon emission

9 Ifithe industrial market economies accept this basic market
instrument for global application, the problem of financing for
al.CS is greatlysolved

Avenues forA Low Carbon Society.

5 Pricing of carbon — in 3 ways:
Taxing of CO, emissions (possible in revenue-neutral way)
Cap & trade oficarbonin the Annex-1 Parties (EU ETS), close to $100bn

— Int'l.carbon pricing is needed for incentivising long-term investment in R D
of CT; a tighter emissions cap may lead to)scarcity of allowances, driving
the price, but uncertainty yet after 2012

— Outof 1035 CDM projects (as of May 2008); about 60% in Asia— 68%
of CDM are EE or RE projects

Mobilization of funding throughilevies on activities, such as aviation

%) Adoption ofitechs, such as Nuclear energy, REDD & CCS (Use of 300 mn EU
ETS allowances asa carrot’ for early movers in CCS demo plants)

b Int'l cooperation for EE, RE & LCT, which are the coreof a LCS

& This cooperation isito be based onithe principles of CBDR & PPP

o
~ Multilateral Funding for EE, RE& CT

World Bank'si/Investment Framewaork for Clean
< Energy & Dev;, Carbon Market Continuity/ Fund
for purchasing/post-2012 credits, and Carbon
< Facilityfor Lew Carbon Growth
9 IFC's Renewable & Energy Efficiency Fund— ~$200mn,
to leverage private sector partnership

‘a’z ADB is/develaping a canbonmarket tobeost CE
< projects, and will'allocate $1 bn ef annualllending|for
EE through a proposed Asia-Pacific Fund for EE

‘2 ADB!s CC Fund withiinitial allocation of $40 mn
. & Asia-pacific PartnershipioniClean Dev.& Climate
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.
~ Multilateral Funding for EE RE & CT
o,

5 UNEP’s Sustainable Energy Finance Initiative

< & Solar Dev.Corporation—astand-alone,
‘ commercial company/as a jointinitiative of
< the IFC, WBI& some. US Foundations

5 Commonwealth Development Corporation

§) Barak Obama’s promise ofi$150ibn in CTi over
the nextdecade; a US:backed pushifer CTwill
b | boost investoers’ confidence infinancing of CT

S Funding & other support for EE & RE is already
| closeito $200bn :

D
~ Investment iniClean Energy in Asia

<,
‘Q Developing Asia will account for 40% of the global
< increase in energy demandiby 2030

‘fz Globallenergy investment between now & 2030 is
estimated at $20 trn, out of which $6.3/trn in

.r developing Asia

< P Introduction ofia CEtarget of 20% for Asiannations by
2020would lead toalmost $1 trn in CE investment in
Asia by2030, of whichialmest $50 bn/yearwould be
reguired until 2020

) Highisavings rate in Asia willallow private capital to
« go into CE investment: i

4~ Role of Japan for LCSin Asia
<,

W Japan as the most energy-efficient country inithe OECD has
great potentialltollead the LCSiprocess in Asia & beyond

5 Japan with its large energy assistance of about $6-7bn/yr for
past 7 yrsiswell-placed to provide leadershipin
mainstreaming EE & RE projects in/Asia

9 Arecentproposal byJapan, USA & EUlto create anewbody to
premote energy conservation within the [EA

&) Japan's “Cool Earth Promotion” initiative calls for devi&:
dissemination of specific innovative techs by 2030 & a goal of
improving|EE by 30% by 2020ican contribute to.aLCS in Asia

£ Japan's GHGReduction Fund & Carbon Finance Ltd can actively
. promote acarbonmarketinAsia

& Japanisannouncement tojinvest $30/bnover next5yrsiniR &b
. inthe energy & envirenment sectors 13

|

R

«
~ Opportunities inAsiafor LCS
<.

&) Populationwithout Electricity
« Global —1.6 bn, East Asia—224:mn, South Asia—706mn
&) Sohuge demand for basic energy services

4§ Least expensive todevelop CE infrastructure at the
~ initiallstage of development

o &) Microfinance canfund small-scale RE systemsiin
~ large numbers iniremote, off-gridiareas

& In'Bangladesh; over halfamillion rural poor have
SHS ($300-400 investment per SHS through
4‘ microcredit; Indiaisalso doing this

B

‘Distribution of World Bank Carbon Financing (%)
.

|

Some Suggestions

O Alevy (atleast29%) on JI &ET projects, & the money can be put
toaCEfund

US participation in the KP will boost demand for CDM & price

ri5)

Y S LA LE A AL

Removal ofisubsidies fiom fossilifueli&putthemiinto CE dey.

Stringent penalty provisions for non-compliance in the 20
commitment period

A

9 Current ODA for Infrastructure for a LCS/is not enough, so
leveraging & partnershipwith private sector; butpublic funds

to pumpiprime R & D& deployment of CET

Lo

Can allithese regulatory & market-based instruments; without
real changes in life-styles & value systems can achieve a LC$®
14

A

A
&AL
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Paljor J. Dorji

(Special Advisor to the National Environme Commission, Government of Bhutan)

Gross national happiness. Well, I stand here before you but I am not a happiness guru. Some
years ago when I was in Delhi, a young lady came up to me and said, "Oh, you are from Bhutan. I
hear you have such wonderful powers up there. Can you find me somebody who will take me to
the Buddha?" and I said, "Hold it! Stop right there. Turn around, see that mirror there? Go to the
mirror, look at the reflection, give a big smile and say, Hello, Buddha! ". Happiness is something
like that.

Three years ago, I was here in Tokyo and at that time, I talked about a young king who was
going to abdicate, give up his throne, turn his kingdom into a constitutional monarchy and have
democratic elections. A lot of skeptics must have thought, "Oh, we have heard that one before, we
will see when it happens." Well, ladies and gentlemen, that fairy tale has happened in Bhutan.
The king abdicated, handed over the throne to his young son, made him into a constitutional
monarch, had democratic elections in 2008 and today, we are one-year old as a democracy. So, 1
stand before you, for the first time in Japan, speaking from a democratic country.

This is same king who coined the phrase "gross national happiness". He was very young at the
time and you might even say, how much younger can one get, as he was only 15 years old when he
took the reigns of the country and, 17 when he was crowned.

When he addressed his people for the first time, he wanted to bring something more than
development to his kingdom. We had just barely been a member of the United Nations, one of the
least developed nations and located between two giant countries like China and India. So, how do
we stay alive?

He emphasized on our national identity, our culture, our religion and all that which was much
more meaningful than all the wealth in the world. He said that for all the wealth and for all the
development we could bring, if we lost our country, there would be no point? So he said, "let us
learn to teach our people to appreciate our national heritage, our religion, our culture" and with
that, he coined the term "gross national happiness" which was so much more important than
GDP.

Many years have passed since he first coined that term. Much water has flowed under that
bridge but some years ago, this phrase resurfaced again with our current prime minister who was
then the home minister of a monarchy government and he said, "Let us take this as our new
paradigm for economic development, the gross national happiness."

And so what does it mean? A lot of people come to me and say, "Happiness, that is difficult. How
do you do it?" Well, yes, it is only a nice phrase. We look at it in a very different context. We look at
gross national happiness as one which has indicators including good governance, socioeconomic
development and cultural preservation, environmental conservation and promotion. These four
sacred pillars are the ones which will guide us in our, how do you say, the search for the grail of
happiness and these very pillars are the pathways to take us there.

The measuring and quantifying happiness is something not easily acceptable. How can you
quantify happiness? A lot of people try to quantify it but i say you cannot quantify happiness. We
have to look at these indicators which will point to national happiness. The nine key domain areas
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considered essential for achieving our conditions, our psychological well-being, health, time-use,
education, cultural diversity and resilience and good governance, community, vitality and
ecological diversity. So those are the factors, as far as I am concerned, which lead us to happiness.

But let us not talk about everything in Bhutan being ideal. We also have our share of problems
and we are also adversely affected by factors such as climate change and climate change activities
which is not of our making but we are under threat just like any other country. Earlier, you saw
some pictures of the glacier lakes in Bhutan. Those lakes, as the IPCC says, are going to finish by
the year 2035. Today, those lakes supply the water which brings much of Bhutan's income as
hydro power which we sell to India. If by 2035, those waters are finished, then we are back to our
begging bowl and, where is our happiness going to take us?

And at the same time, we will also like to be participants in a low-carbon society.

Wherever I have been giving talks about climate change, I have always said that I have seen
and led delegations to many international meetings and there is not enough political will from
governments to solve this issue. If we are going to solve the issue of climate change and global
warming, then we must look to civil societies. It is civil societies which will have to take up that
banner to fight and combat climate change, to aid governments. Like you have today, I am here in
Tsukuba and we are doing a very wonderful study on low-carbon society. I have heard all the
speakers that you have brought from many other parts of the country, and they all speak so well,
but the thing is, will your government listen and take seriously these findings? Will there be
enough political will to support the suggestions and take us forward from here?

So one of the things I can suggest, (which I talked to one of your colleagues earlier on), is you
must make all your projects sexy. We elder belong to the cool generation. The next generation, I
am told, by one young friend of mine in Delhi, is the sexy generation. So any programs and
projects that you make to be acceptable to the sexy generation, must be sexy, so I will end here
saying, have a sexy time.

ERMEERE, 4. FEHRTENT-0ORNIISE > TWET R, FITZEEOEM TIEH Y ¥ A,
FRl, FANT V=T o T2, BHOWENRFLO FIZHSW TR ObNTEbNE L, (b, 7—F
MHEEOLNTZOTTR, 7—X U TEHEHBEL LWIRARES>T0WL EMEE L, BT —HX|C
HIL T T2 C TFEDHEERTENTHFELH D FHEAD I EVELE [Bro o TN,
ZITIEFEFST IRVESTFIW, ZZICHIENRIETH, BEOZIXNITE, BEATFI,
—a=a%oT, MMEZAICHIR] EE-oTHTTFEN, ] BRBEWVIDEFZIWVI LD ERNE
7

3 AERT, BHEICKE Lz, 2O, BILEY E L TWAHEWETEDZ L Lz, EEFIEML
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[#2HJEF& : Submitted Paper]

GNH
The growing interest abroad in GNH, fueled by GNH publications and seminars, is an honour
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for the concept that the 4th King of Bhutan launched almost 25 years ago. His Majesty the 4th
King said that a GNH society means the creation of enlightened society in which the happiness of
people is the ultimate purpose of governance. He raised GNH as a public good and therefore the
key concern of public policy. His speeches imply that corporations, ministries, and other
institutions must create favorable macro-conditions in which individuals striving for happiness
can succeed. Otherwise the chance for the attainment of their happiness is low. The 5th King of
Bhutan, His Majesty Jigmi Khesar Namgyel Wangchuck has proclaimed fulfillment of the vision
of GNH as one of the four priority responsibilities of his reign.

Among his many pronouncements on the GNH, the 4th King said, as early as 1986, that GNH is
more important than GDP. That he said GDP is valuable to the extent it enhances GNH was
revolutionary. A quarter century has passed. Now this lone voice from the Himalayas is beginning
to resonate around the world, as the poor desire happiness from the those of poverty and the rich
desire happiness in spite of wealth, and both rich and poor desire happiness and peace in the
midst of conflicts. It is a common aspiration that unites-all human beings. In fact happiness is
also an aspiration for all beings who have capacity to feel emotions, as Buddhism pointed out
2,500 years ago. International opinion is gradually converging on happiness as a unifying
collective goal.

First, let us remind ourself that for the last 50 years or so, countries have been using GDP to
measure their national performance and progress, when in fact it should have been a
sub-ordinate or secondary measure, considering the fact that GDP has some inherent omissions
and weaknesses. Although there are many, I limit myself to two of these omissions which jars
with Buddhist perspectives.

Firstly, GDP is biased towards proliferation of wants, new needs, and new desires. GDP
measures what is produced and consumed through market transactions. But does only what is
produced and consumed have value? Does not conservation and what is deliberately conserved
has no value worth appreciating?

In an age increasingly aware of resources running out and environmental collapse, our measure
of progress should give value to conservation that is foregone consumption and production. And
does not Buddhism tell us that detachment from wants and desires is also a source of happiness?
GDP measures produced capital and human resource well. From a holistic point of GNH we
should equally measure environmental, cultural and social capitals, for they are crucial to
happiness and sustainability.

Secondly, GDP is biased towards paid works as it records paid works. But it is biased against
free time and unpaid works which it does not value and count. Buddhist perspective tells us that
to lead a preoccupied existence of work just for a living is a life without freedom. Leisure and free
time are obviously liberating departures in a work and commuting - dominated life. However,
leisure is not valued in GDP. How cruel a statistical account it is! For example, if child care and
parent care by members of a household working on a unpaid basis came to a tragic end today, our
happiness and welfare would plunge to new depths, but GDP would not budge an inch. However,
the next day, if all of these services became sold-products, GDP would rise. But there is a world of
difference to child care and parent care carried out by family members and the market,
paralleling the difference between innate affection and sanitized services between the family and
the market respectively.

These and other weaknesses of GDP as a measure of wellbeing are further supported by
repeated findings of a lack of correlation between income (GDP) growth and satisfaction levels in
many countries, like the US, UK and Japan. In these high income countries, over the last 30 years,
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GDP curve has soared like the flight of a majestic eagle but satisfaction has stuck flat like a
humble earthworm making puzzled social scientists look for plausible explanations. This
dismaying lack of correlation is relieved by cross section findings that rise in income does lead to
rise in life satisfaction for the poorest members (lowest quintile) of society. Nevertheless, the
bigger question about a lack of correlation in general between income and satisfaction begs for
answers.

Social scientists have advanced three hypothesis or conjectures to explain the gap between
income and satisfaction. The first conjecture is that people’s satisfaction is felt relative to others
with whom they compare for status and material identity. If such attitude of comparison
compromises happiness, both equanimity and equality needs to be cultivated to deliver us from
relative to absolute experiences. If a frame of reference affects subjective wellbeing, inequity will
continue to exert a powerful negative effect on happiness so long as inequitable distribution
remains. And equanimity needs cultivation to generously regard other’s true good fortunes as
they are.

The second conjecture in that a new experience or possession will produce a peak satisfaction
first but it will decline there after, ultimately to a set level. To offset this, much will depend on
overcoming sensory saturation through heightened attentive virtuosity so that we can invoke and
evoke the initial moment of surprise, wonder and awe, as when we first saw a flower.

The third conjecture is that after a certain level of affluence, as enjoyed in high income
countries, people want not material but post-materials goods, which may be associated with
affection, trust, security, freedom, creativity, meaning of life and so forth. These intangible goods
provide perhaps a more promising route of explanation, which I will elaborate drawing closely on
Buddhist perspectives and ideas on the nature of happiness.

From a Buddhist point of view, let me distinguish two means to happiness, contrasting them
with conventional understanding. Firstly, the conventional way of perceiving happiness largely as
a consequence of sensory pleasures dependent solely on external stimuli is only partly true.
Emphasizing external-stimuli-led happiness will naturally lead to further demands for material
consumption. But Buddhist understanding shows that happiness can be achieved through
internal means by training on contemplative methods (meditation). Interesting neuroscience
researches are beginning to reveal that meditation elevates contentment by perhaps changing
neural pathways.

Secondly, the conventional way of perceiving happiness is quite individualistic, in the sense
that happiness is defined as what an individual conceives of it and fulfills it in terms of that
conception. It can be an egocentric happiness that fails to see that happiness accrue from
liberating relationships of benefiting and being benefited, contributing and being contributed
between people to people and between people and other forms of life. The uniquely Buddhist
discourses on dependant origination, lack of fixed nature of anything, and hence mutual relevance
of all things inform GNH that unhappiness and suffering results from breakdown of enriching
relationships, and ignorance is the denial of our relational existence. In a sense, happiness can
not be defined apart from quality and direction of relationship. “These are only relationships
which are going happily and unhappily”. So, it would imply that indecisionmaking for
socio-economic development, we must examine all issues of the public sphere (tax, trade,
technology, health, education, institutional development technology, urbanization, environment
etc.) by asking one question. Does it promote liberating relationships because that is integral to
happiness?
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Now, let me step out into the reality of Bhutan. Self reported happiness level is quite high: 6.93
out of 10 per capita inspite of income level of $ 1500 or so per year. In a survey in 2007, 97%
reported satisfied family relation; 79% reported satisfaction over financial security or livelihood;
61% reported that there is someone to show love and affection most or all of the time. Yet, 19.5%
also reported they felt stressful, mainly from financial pressure, illness in the family and
work-life. About 7% expressed they felt more unhappy than usual and 10% lost sleep more than
usual. Asked what six or seven most important things that made them happy are in rough order
of importance, the answers were: financial security, family relationship, health, farm production,
education, spiritual pursuits, good governance and ethics. All of these leading sources of
happiness are domains associated with public good that either flourishes or withers depending on
the direction of relationship that is influenced by social, economic, political, spiritual, and
technological changes.

How did His Majesty create the conditions of happiness in Bhutan? In the main, by continuing
to fulfill the triad of goals of economic self-reliance, cultural conservation and environmental
conservation since the beginning of development planning in 1961, by striking an ever-difficult
balance between the three. The core question that was kept addressing while making public
policy decision was, and should have been, always. “Does it increase or diminish the relational
capacity of all involved toward happiness? How can development take us to a higher, more intense
and better level of relationship that can result from meaningful diverse capacities of those related,
considering that we must have different capacities to make a difference? Development is
improvement of relational capacity leading to better relationships and better contributory
capacity.

Let me conclude by describing some practical measures taken by Bhutan under the enlightened
governance of His Majesty the King in support of those factors which Bhutanese rated as most
important for happiness, at the stage of our history. As far as financial security is concerned, the
environmentally clean, hydro-power and energy intensive products has been the key to income
generation. For the integrity of family relationship which exists within the web of community
relationship and traditional neighbourhood, some stark examples are, by law, allocation of 80 free
trees to each house construction that results in the necessary accommodation of
multigenerational extended family. Houses are owned in rural Bhutan, with no mortgages.
Health and education has been and will continue to be free.

Yet, we must continue to ponder drawing on Buddhist social science perspective on the deeper

meaning of health and education and of development itself as constituted by a variety of sector
programme in technology, communications, urbanization trade and industrialization.
From a Buddhist perspective, we cannot and should not draw deep conceptual binary distinctions
between the individual and society, mental and the physical, the individual and environment and
so forth. We should focus on their quality and direction of their relationships, since all things
arise in a dynamic pattern of interdependencies.

I submit a point that illustrates the implication of this perspective. Happiness is not relative
but relational. Development is improvement of relational capacities that lead to diversity, the
basis of empowering ourselves to make meaningful difference in relationships.

Mizan. R. Khan (North South University, Bangladesh)

Yes, based on my long stay in western societies, I have come to dislike consumption as the
religion of life. This is one side of the problem. The other side is the gross national happiness of
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Bhutan. My question is how can Bhutan be hermitized, how can you keep yourself isolated from
the infection of consumerism in the western society? Everybody, every individual, every country is
affected by this heavy infection of consumerism because we always look at ourselves in reference
to our neighbors. So I feel am poorer than my neighbor, Bangladesh is poorer than India or
Thailand. So how can we reformulate this? Because GDP is the currency of mobilization of foreign
fund for example and GDP is based on all kinds of junk production including disservices and
what not. It does not include many of the good indicators that society lives with. So how can we
change and how can Bhutan remain isolated with your gross national happiness? Thank you very
much.
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Paljor J. Dorji

Thank you Prof. Good point, it is very difficult to stay out of the mainstream. There is no way to
do that. When we started to educate ourselves, and only very recently when we started the
country, it is like teaching to fly. When they fly, you have to let them fly. There is no point keeping
them in a cage. This is one of the things which my king believes in: gross national happiness, that
it is part of the thing to give freedom. Freedom for that bird to fly and to explore new possibilities,
take the best of everything in the world.

So, as everything has to change, the meaning too of gross national happiness will change.
Bhutan today will not be the same Bhutan of tomorrow. Everybody has the same aspirations.
Market economies will invade. We cannot tell every Bhutanese I have got a car but you can not
have a car. Everybody wants to have a car. Everybody wants to have a television. So you are quite
right. It is going to be — and I do not think one should stop that either. I think you should flow
with the tide but take the best. And most important, (which I wanted to mention little earlier) is
that recently I was in Washington taking part in the Smithsonian Folklife Festival and I was
sitting down talking and joking with the people and there are some American people who
continually came around to enjoy the humor, the laughter and to enjoy making connections. And I
thought maybe it is because he does not have it at home that he seeks it with me.

So what 1s gross national? It is all about being a human, having a human life around you, not
being robotic, not sitting in your apartment, not being stuck there and not having anybody around
you which then prompts you to go to a bar, where you meet people, live a false life, you tell lies
about what job you do, you tell lies about how much money you earn and then you go back to your
apartment, go back to your life and back to your job. So, it is not about being a robot. It is about
having some humanness in your life.

97



5 T ITNRBI ARSI 72 E Y A
T T O%EEME - Asian Consciousness -

E2bb0nE T3 nET, BOITHEBTT, ERMLANTND LWV DIFFEFICEHE LW &
TY, TH9THHEEIHY FHAL, BABFELXBFIZHE L, T L THRETIE, BER~OHEHEZMHD
LN, MOFEHZLTWD LD TT, #OBRSERE, O ICRS X IfEmT 2T unig £+
o BHEBNHIICANTELL ZEETEERA, 2N, BERXMEUTCWEZ ED—DTY, HRK
MEMELEVWOIDIF, HEHEZHEZDZZLED—DOTHHLEELTWE L, EBBRO, HLWATENMEE
BTHHIZHERADOTRTUICEED LD TY,

FIT, IRTCEEZDVERDHY £, ARBREEREOBERLELLEDSLTLLY, SHOT—
AL, IHOT7 =2 U ERILTIEH Y FH-A, LRI CEAREFF > TOET, THRFIXREE L E
T, T—H L DANROTRTOOLIE, [FUTEEZF> TWD T8, BIdHEEZFF-> CIBkEE bk
SO0 LIETEERA, #ETHLHEEFRLEVWOTT, #ETHLTLEZELIZVOTY, BoLdb
BOTT, 972> TWWL L, #ELIEDDZ EiTTE R0 EBWET, FAX, BIIZE - THETe L H
MWHYETH, —BRWHEEZMALERHY 3, LT, ROEERILLELTROEI R &
BEZFELE FRIIbo BLIERHLTBE 0o -0TTN), FERIZ, Vv iz, 23
V=T URIBBRIZBMUTMANOKREANEGEZ L, BOZSWVWHWE L, #5IT0-Z D22 LI
FLOMNZHRT, TLRE V-T2 Kol | KIBIZRDDERLATWE Lz, FAX., #6135 TlX
TEXRVWOT, FAD L ZAIZENEZRD T 2O TiE W EBnE L,

ERBRERELIIMZ2OTL X 20, UL, ABICRD 2 &, Hel-0Fb b TAMB AT
ZTHE0CTH2E, udRy MO TIEHARLS T, 78— hMIOEZHL50TIERLS T, £21Z
CotWBDTIERL, TOVICHEDL W RWEHIEA—IITE, AZEW, BBOEFRE L, EAk
HFEELTHWDEINT VY 2SS, ENFEITIRARH LI ONTHIZEESV, £ LTI 23— MNIwb,
EIRICRY ALFICRE D, b, ERElIn Ry M bnz b, BRI AREEZEF>Z £ T,

98



B T UTICRT SRR FEERITIANT T2 H D f A

5 R T

i & B
Maricor Muzones (IGES)

Good afternoon. I am Maricor Muzones from the Institute for Global Environmental Strategies
in Kanagawa, Japan IGES. This has been the most interesting session from policies to individual
level and now to gross national happiness. But I would like to go back to the earlier
presentations by Prof. Lee and Prof. Fang and actually it is combination of a comment as well as a
question.

Your presentations actually gave us a good time to reflect on calling our attention that there is a
need to look back on those policies where governments act as a key catalyst to providing all these
policies, to influence this paradigm shift, as well as the need for societies and individuals to have
this behavioral change. Policies at the same time however, have their limitations because at the
individual level that “desire” thing comes in.

In the case of the transport sector, Prof. Lee mentioned, that although there are so many
policies in place in Singapore still you see the vehicles significantly rising in terms of numbers :
40% — from what timeframe, I just missed that out . — But has Singapore, or at least the transport
sector — and I think the question goes to all of the presenters viewed it as a problem of a lack of
policy? Or of having too many policies ? Or is it a problem of finding the right policy mix which we
sometimes fail to put in context of the country’s situation as well as our capacity? Or what is it
really about the policy? We all know policy is crucial into pushing this technological switching
into encouraging people to have this behavioral change. What is your impression about your
country's policy mix? Thank you.
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Lee Der-Horng (National University of Singapore)

Thank you for your questions. I can only speak from my own personal view because I do not

99



B T UTICRT D ERR BT T E D f A
i N

represent the government in any capacity. My own observations under land transport policy in
Singapore is, I think on one hand, yes maybe there is a change in the policy but on the other hand,
take Singapore as an example, I think it is more like the change in the government's attitude. In
my interaction with our prime minister's office, if I can say that, it reflects the change in the
decision maker’s attitude.

In one of the meetings, one of the key decision makers in Singapore, he says that that is because
his attitude in addressing the transportation problems is probably different than his predecessor
which 1s his father. In old days, maybe they were tightened up right from the beginning. Yes, we
know that the general public has the desire to own the vehicle, but perhaps the policy at that time
will try to make the vehicle to be very expensive, so at the end, the public may not have the choice
so they will have to say that always anything other than private transportation which means the
public transportation.

However, the current government, the way I observe is in terms of the policies maybe they try
to be more flexible, which means to allow the vehicle ownership and the car price has been
dropping. This can be observed and can be seen from the sequence of policies to push these kinds
of things to happen. However on the other hand, they are fully aware of other than controlling the
ownership, on the other hand they will have to control or to mediate the usage, which means — so
that is why the road pricings is in place. But now the question comes, is the road pricing or is the
vehicle or is the usage management or the usage control an effective management? I think that is
still a question mark or is still an open issue. In my interaction with them, we actually
recommend perhaps you should take a more aggressive way if you truly believe the usage should
be the way out.

However, in our interaction with the decision makers, we actually recommended that. Taking
Singapore as an example and also taking the overall economy situation or the economic
development, perhaps is also the time for us to think in addition to public transportations,
perhaps we should find other policies to accommodate this kind of vehicle usage as well as the
vehicle ownership but I think that is still an area or involving a lot of topics remain unsolved. So
it is an evolving process.
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Fwa Tien Fang (National University of Singapore)

I would like to add to what Mr. Lee has just said. Looking back, I believe all these changes, that
Mr. Lee has described that we have witnessed in Singapore, the loosening up of the original idea
of traffic control, my view all boils down to a policy-centered approach. In fact, our government
under the last prime minister, has promoted what is called the “people-centered” approach. That
actually marked some shift of the transport policy, especially in the form of car ownership control,
and the control on the Certificate of Entitlement that allows you to purchase a car.

Now when it came to our government under the current prime minister, it has gone a step

further. The latest development is that our Land Transport Authority, has released a master plan.
The central idea of this master plan is people-centered. We call it people-centered master plan for
our land transport, that means a transport system to serve the people.
But at the same time there is also a concern to try to match the citizens’ desire to own cars. I
agree with Prof. Lee that from a transportation researcher professional point of view, loosening up
of the original very tight concept is certainly going to bring a problem to our transportation sector.
But then, coming back to a people-centered kind of approach, I personally feel that if you look at
the transportation problem, it is actually more than the energy problem. Transportation is more
than the low-carbon society problem. In fact, you can have very high degree of congestion, but it
probably has little impact on energy, if you use the right source of energy.

So from a transportation researcher point of view, I see the transportation problem being more
complex than the low-carbon society problem, because it involves people. In our years of policy
change, I believe the government has this gross national happiness in mind.

As a transport researcher, I like to be more idealistic. I hope we can look far enough and one day
there will be a technological breakthrough that will solve the traffic congestion problem. The way
that we are trying to solve today, we are being constrained by the current technology. We are not
able to tackle the problem with the current technology. We should look forward. There are
technologies in concept that can solve the congestion problem. They should be able to solve the
problem not solvable by current technology.

The question to ask, for example, why should we be road-bound in our mobility? We should we
be road-bound? The whole trouble of road-bound is that it takes up valuable space from our land,
and the fact that we are using the current technology of automobiles greatly constrains our ability
to solve human mobility problem.

Let us not talk about moving in vehicles. Let us cast our sight on mobility problem. Our
mobility problem might not be able to be solved in that little car that we have to put ourselves in,
it is like a jail that we are putting ourselves in. We need not follow the same mode of thinking of
the current day. Who knows? In 2040, not even 2050, we might have a different mode of transport
altogether. That is my belief that although we are facing worldwide problems in traffic congestion,
but this in itself will not stop us from moving towards low-carbon society. To solve the traffic
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congestion problem, it requires another full set of ideas, approach and technology altogether. I
hope that is what we can bring to the world and I hope that one day we will be able to find the
right technology to achieve our desire for mobility and happiness.
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A/ FE (Taka Hiraishi, IGES)

I am Taka Hiraishi from IGES. I think — I can’t now remember, maybe Prof. Khan talked about
I think — about US$50 billion per year for mitigation, and we have many many figures going
around. Recently UNFCCC document talks about the tens of billions of dollars per year for
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mitigation. Similarly for adaptation, or maybe ten times more for adaptation.

When we hear such big figures, we often just forget about reality, the financial possibility.
Remember we have only US$100 billion currently available through Official Development Aid
(ODA). And we are talking about, if I take the biggest figure, talking about a similar level of
international funding for adaptation. It is a little bit beyond my feeling of reality. Fortunately,
these figures are not only talking about ODA, it is international flow, or even including national
funding, I think. We really have too many figures without clearly defining them.

Yesterday I talked about the mainstreaming of climate actions with national development, and
when you talk about these figures I think we should be also clear about that. I do not think we are
talking about the US$100 billion of funding for adaptation independently from already available
ODA. I think they are related.

Mitigation of course, there are lots of links between the ODA and climate mitigation actions,
but these are of course — probably everybody knows — but suddenly often we forget about the
reality of the availability of funds. Nobody can print the bills, notes, including governments. Some
people are talking about — in the Japanese government they may think of printing government’s
notes now, but nonetheless, but normally we do not do that, so we have to think of reality.

One question, when we agree that these big figure of funding for mitigation or adaptation must
be subsidized, not only from the ODA, that means other funding. Where can the other funding
sources come from? Maybe Prof. Khan is the best person because he started this 50 billion stuff, to
answer this question.

IGES DV EAFEZLHLET, EHALRATEY EFHEAN, BF 5L Khan LEE 7O TR
W E W ET, B 500 B FAMYOEAEN/HEL LN TND LW L RBFETLE, WANA
REF N HE S TEY £, UNFCCC OfED R = A » hERFET L, FEE RN ERTERK
ELTHERETEL THEDODRL TS E W) Z LT, FEOEFENEICHLEbNLTVWET, 5
VI, TEIZIEE O 10 M DI T o0& BnET,

Fern, ZOXSRERGELAMESET L, BIEOZ &, MBIIRAREHEZENATLEY 2 &0
HoE4, BAFBEY (ODA) 2@ U CRHATE 2841, 1000 ERAMEY L1 $HA, &K
RKOEZE L -T2 LT, RUOEBREHAESZERmL COVET, ZET 2 LEEEIRALTWnE
T, EWIZH, TNHOHFIE ODA 721 T, EEMRBEOI, HoHWE, ENOEeLE
LEZTETOZENERNET, Fxld, T-oZVERLZETIC, HBEVICHLEORLR LI T
fli>TWVWET,

FEH, AL, RE R Z2EZORENRICETRICTHILERDH D ENIFEE LE LT, EENIN
LOTEFTONDLHE, TNEHEICTAILENDD LB - TWnET, FAXBEICHIHATEE7: ODA
CIEHNZ, 1000 B RAOEISFEENFIATE L LB o TWnERA, ZNOIEERRH L EE - TnvE
7

Mg FERICHOWNTEH, ODA L RBERBEME L OMICIZZL DY 7 083H0 £3, L. D,
TS ERTETHEITHEUNERWETN, I<ERBZHZETTN, Bxld, KRYIZEE1H 50
EVWOHBIEZENTLEI ZERO T, b, BFEZEO T, fEEHINT 2 Z 13T Ed
loo BT B ARDBIFNBFRITOMEEZRALUZT LN E VI LI RFTEHLHTVWEEEDLNTWET N,
Fxix, EFERbLOELT, 20X LT TEERA, 0D, BIEEEX RV ENVTERA,

BHRITT N, BRHDLWVITENIC IO L) R ReBEN B EINDZ 2B LTI,
ODA 7217 T, EPOERELNLTEL VWS ZLETLE YD, TOMDOIELELVWHIDITLEZNBEL D
DTL X 92M, Khan AR —FRIEEZLLTSIDLWLWMERNET, oD d, 500 (& Kvd
iR SNI=DT,

103



B T UTICRT D ERR BT T E D f A
i N

Mizan. R. Khan (North South University, Bangladesh)

Thank you colleague from IGES. In fact there are lots of those numbers, you know US$50
billion I have mentioned from a Japanese source, as I got it from Poznan, per year for clean
technology. Those figures are starting from US$50 bullion to US$200 billion for mitigation and
adaptation but , our Convention provision prescribes for new and additional funding. This is
separate from the ODA that has been agreed upon. Industrial and all the developing countries
have signed the Convention and have accepted this common but differentiated responsibility.

Now the reality I agree absolutely with you. The reality is different, although US$100 billion is
cited as the requirement for adaptation, but so far there are only US$300 million available; one
third of 1 billion. So 300 times less as you can imagine.

But our point is: once we accept climate change as a public bad, the creators of this public bad
need to be taxed. CDM, for example, 2% levy is some kind of auto-generation of funds. So from a
developing country’s perspective, we always argue in the negotiation that there has to be some
auto-generation of funding irrespective of the volume of it, because funding from available ODA
sources are countries’ budget sources, which is subject to political expediency and political control
by the policymakers. So whatever amount of it, some kind of international taxation, or — like CDM
levy, for example, some global taxation on fossil fuel or energy tax, some kind of auto-generation
elements should be devised. I am not telling about hundreds of billions, but whatever amount
generated based on some mechanism, it will auto-generate, and that will help.

Otherwise, if this funding is dependent on the country’s voluntary wish, then we can go
nowhere. We have to accept that the creators of this public bad have to pay in those amount. This
point has been accepted — Article 3.1 has been accepted by the industrial countries, and simply we
the developing country representatives, want only its implementation — whatever form that has
to be decided by next Copenhagen and beyond. Thank you.
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KE B K (Keijiro Otsuka, Foundation for Advanced Studies on International

Development)

Thank you very much. My question is almost similar to the one already raised. I am very
impressed with the presentation by Prof. Khan, and actually I am supportive of the idea of taxing
COz emission, carbon pricing, trade of emission rights, investment in clean energy and so on and
so forth. Also it is obvious that developed countries should take major responsibility but
nonetheless developed countries alone cannot solve that problem and as Prof. Fang correctly
pointed out, we need international collaboration for combating climate problem and climate
change. So in your view, what kind of responsibilities should developing countries assume in
terms of the reduction in carbon emissions?
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Mizan. R. Khan (North South University, Bangladesh)

This I think, representatives from China or India will be in a better position, because those two
countries lead the Group of 77 at the negotiations as I see in the last few years for obvious reasons,
but the whole point from the Group of 77 and China’s side is that the emissions largely in those
countries are survival emissions. And industrial country emissions are regarded as luxury
emissions. So, the survival emissions need to be tolerated to some extent, until there is some kind
of convergence or freeing of ecological space by the industrial countries through increasing
equality in development.

Growth has got a meaning of physical expansion, and development is improvement in quality,
so if industrial countries set a target of quality development — not expanding the physical size of
your economies — because industrial country economies have got so much junk production, which
can be diverted to cleaner production processes, which creates more jobs, so this is kind of a
re-direction of the growth process.

From developing countries I think there is still a commitment — responsibility is global, there is
no doubt, but finding commitment is still I feel too early, because, as Mr. Sunil Dhingra has
mentioned in his presentation, India, for example, is a vast economy, China is a vast economy. In
Poland, for example, some Japanese , in one of the civil society meeting, has stood up and took a
promise that he will take no more than 15 minutes’ shower. Then a Chinese person stood up and
said: half of the Chinese do not have the luxury of having a shower, so this is the difference.
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That is why we have to think in terms of enlightenment and national interest in enlightened
manners. If we look at that way, then problems will be solved, otherwise if we always look like
zero sum game, the free-rider problem that if I pay then he avoids responsibility. That kind of
attitude we need to rise above. I think in future negotiations, enlightenment will prevail. Thank
you.
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Jiang Kejun (Energy Research Institute, China)

This is an interesting session. I have several questions to different speakers. But first, I want to
come back again to the talks of Dr. Lee, Singapore because in Beijing after the Olympic Game we
have a really serious time to decide our future for transport. We keep a very close eye on
Singapore and Hong Kong, but finally we found our conclusion is that we cannot learn from
Singapore and Hong Kong because these two are very small and with a very specific boundary.

So my first question is, in the case of Beijing, our recommendation is that it is fine for people to
have a car, because we can use a car normally for the weekend to go somewhere, but I am not sure
how about in Singapore, for example, if people want to go outside of Singapore, what kind of way
they will go? Do they drive their own cars or do they hire a car or use public transport? This is the
first question.

The second question is, again, I want to come back, what is the policy direction in Singapore? It
is very crucial for us to follow this. Another question is for Dr. Fang. You mentioned Singapore,
but I just checked the CO:2 emission in Singapore per capita, that means that Singapore is not a
low-carbon city. Actually it is a high-carbon city, even higher than some European countries. This
is surprising I think because some months ago we also went to Taiwan. Taiwan is also a special
case, recently it increased a lot, maybe the second COz emission per capita in the world, just after
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the US. I am not sure how about our Asian countries, because sometimes I think that Singapore
and Japan and Taiwan could be the future of China, from lifestyle and everything because they
are very similar. How to go such kind of way to do the low-carbon city there?

The last question is about biomass for Dr. Sunil Dhingra. We know a lot of biomass technologies
there. My question is based on the Chinese experience. The Chinese government has a very big
government project to promote the biomass project but so far it seems not very good. The key
issue is that when people get rich, they do not want to use biomass, even though it is clean, but
they have to collect from, maybe, two kilometers away and carry back, and in the meantime they
have to reprocess their waste from biomass. I do not know what the situation in India is. Do you
already have very good experience from the government support to use the very perfect
technology for biomass technology? Thank you.
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Lee Der-Horng (National University of Singapore)

I hope I still remember some of the questions. Number one, to answer your question regarding
the future of the transportation in Beijing, can Beijing learn from Singapore or Hong Kong. I
remember yesterday after your presentation someone gave you some information about Seoul. At
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that time I was trying to say something. The point I am trying to make is that every city is
different. Yes the figures or the numbers can be compared, but after all, the people who stay there,
who live there, their lifestyle, and the nature of the people and their mentality, they are totally
different.

Say for example, the vehicle control, even the vehicle usage policies, if they can be applied in
Singapore it doesn’t necessarily mean they can be applied and therefore receive the success in
China or, more particularly, in Beijing. The Certificate of Entitlement, COE system, that we have
in Singapore has been kind of adopted and in practice implement in Shanghai. Based on what I
know, people over there they can find all kind of bypass to play with these policies. If you got the
policy, then the public will have the strategies to deal with your policy. I think in Singapore, to a
certain extent, maybe we have — after all it is a city state, so some of the problems one hand can
be more complicated, but on the other hand, if the decisions are really there, many of the issues
can be or maybe comparatively and easily resolved. That is my observation.

I also remember you mentioned about — say for example, can people use their car during the
weekends? Actually, in my presentation, in Singapore we have the so-called off-peak license plate.
The color is in red. Just yesterday our transport minister in the parliament debate on the
transportation budget, he also again emphasized and encouraged the general public to consider
the red plate. Red plate means you can only use the car during off-peak and also during the
weekend and therefore public holiday. But as a matter of fact, many Singaporeans, or the drivers
in Singapore, they have the what we call the red plate, or the off-peak car, so that during the
holiday, and in the off-peak, they can drive their car and even go to our neighbor to cross the
bridge to Malaysia because over there they can freely use their car whenever they like. The
options are really there.

Another I would like to talk about is in the past few days I think the different kind of proportion
technology, like hybrid vehicle has been kind of mentioned, and it seems to me, based on my
observations, that it is one of the highly promising solutions to help us to move forward the
low-carbon society.

Actually in Singapore I drive a hybrid vehicle and I am definitely in the minority. Many of my
colleagues, my friends, my relatives, they say, “Are you nuts? Are you out of your mind? You
actually drive a hybrid vehicle.” Why? Because in Singapore, basically there is no incentive at all.
I use a very strong term. Nothing at all. The government simply does not encourage hybrid
vehicles.

Even though on one hand, they will give you some tax incentive, but I think we all know, at the
first hand, the selling price of the hybrid vehicle has been higher than the ordinary vehicle, so the
government will give you incentive to bring down the selling price, but it is still more expensive.
For you to have an easy comparison I am driving the Toyota hybrid. The ESTIMA hybrid is more
expensive than the ordinary ESTIMA. But on the other hand, when it comes to the day to day
operations, I am paying 45% more of the road tax, just to drive my hybrid ESTIMA. It sounds
ridiculous, right? I am driving an environmental friendly vehicle but I am paying a higher tax.

I feedback to the government and they said, “Well, Prof. Lee, too bad. Yes on one hand we are
proud, yes you drive the hybrid vehicle, but on the other hand, when it comes to the calculation of
the road tax, the policy is based on the engine capacity, your engine capability. The hybrid vehicle,
you have an engine and you got the electrical motors, so it is more powerful. That is why you will
have to pay more expensive road tax.” I said, “This is totally unacceptable. Can you be more
flexible?” They said, “We will be reviewing.” But it has been more than one year and so far there is
nothing at all.
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The point I am trying to make is, if you have a very strong government, yes it can be very good,
but on the other hand, if this drift, or the government — or in terms of the policy implementation,
it is a little bit off, then it can be very dangerous as well. Thanks. I hope I covered most of your
questions that you raised.
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Sunil Dhingra (The Energy and Resources Institute, India)

Regarding the biomass, as you have seen in the presentation, there are two main applications
we are focusing through biomass gasification. One is for heat applications, to displace use of fossil
fuels. The main driver in this is basically the energy cost reduction, and as you see that most of
the cases that the energy cost reduction is about 80% in comparison with the baseline. It is all
private business case.

The challenge there — I agree that because if you have to go for oil, there is a distribution
network, which is available. I can purchase oil wherever I want, that means from depots, petrol
stations, and all these things, but that kind of infrastructure is required for biomass for example.
There, the challenge is if you have to mainstream on a large scale, then the collection, processing,
and the storage, and the distribution side of biomass need to be invested in. There, the
government has to play a big role, going forward.

Taking example, again from Sweden, and in Austria, where they have built up a huge
infrastructure in setting up biomass supply infrastructure. This is the case for us to invest, if you
are convinced about biomass, standardize the fuel, and then the technology is available to move
from oil to biomass. That is one set of application.

The second application is electricity generation with focus on rural electrification, There I do
not see the investment coming from the community directly. So it is a government role, whether
cost effective or low-carbon solutions, they have to provide. Essentially there we have a program,
which is providing support for the capital cost, and almost 90% capital support is provided to set
up these kinds of decentralized solutions in rural communities. Then operation and maintenance
is being maintained with the revenue collection, which is feasible. That is how we are seeing
strategy to penetrate biomass-based solution into the society for these applications.
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Thank you very much for your interesting discussion and also the presentations. We have a
common problem — we also have a common solution, but also we have different solution and each
country has a different viewpoint, and the solution may be different country by country.
Singapore has a high density country, and India has bioenergy, and Bhutan is sandwiched by big
countries like India and China so you need some identity to survive. From this discussion I
learned a lot from your presentations and I hope that those who participated in today’s discussion
find this session interesting.

Thank you very much for your participation and finally I would like to thank all the presenters
and commentators. Thank you very much.
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Toward Sustainable Low-Carbon Society in Asia:

The Role of Development Cooperation & Finance

Masahiro Kawai (Asian Development Bank Institute)

The rapid growth of carbon emissions in Asia is a grave concern as it contributes significantly to
climate change and global warming. With the current pattern and pace of economic growth,
developing Asia’s carbon emissions will reach an alarming level. If developing Asia is to achieve
sustainable economic growth and development from domestic perspectives, its policy makers need
to address environmental degradation and ensure energy security. These domestic considerations
require developing Asia to adopt specific measures to ensure growth sustainability and reduce
carbon intensity. For this purpose developing Asia needs to shift its development model towards a
new paradigm that delinks increases in carbon emissions from economic growth. Although
specific policy priorities to be adopted by each national government may differ with economic and
social conditions of the country, concerted international efforts are needed—for financial support,
technology transfer and capacity building—to facilitate developing Asia’s transition towards a
low-carbon society.

Carbon Trends in Developing Asia

Developing Asia’s share in global carbon emissions, derived mainly from energy consumption, is
expected to rise from the current 30% in 2005 to more than 40% by 2030. China is now the largest
carbon emitter in Asia and India is catching up with Japan. These giant economies and new
players like Indonesia have been contributing to rising regional trends. On the other hand, per
capita emissions in most developing countries in the region—China, India, Indonesia, and
Pakistan—remain very low in comparison to those of industrialized countries. The fact that per
capita electricity consumption, which has been increasing over time, is closely correlated with the
human development index suggests that an increase in human development requires a rise in per
capita electricity consumption. Thus greater consumption of per capita electricity is a
socio-economic imperative for the region.

The carbon intensity—COgz emission per GDP—in developing Asia is relatively high when
compared with per capita income. This trend is compounded by the fact that CO2 emissions from
key sectors are rising in most Asian economies. For example, motorization—which has been
associated with a rise in per capita income—has accelerated CO2 emissions. The pace of
motorization in countries like China and India is fast but has so far been limited, but it will
accelerate as the middle class continues to expand in these countries. As vehicle ownership in
China, India and other developing Asian countries is expected to explode from the current low
level in the next decades, carbon emissions in these countries will also explode.

The size of Asia in the world GDP map is small compared to North America and Western
Europe, though Japan and Korea represent the third largest area in the world. In terms of
population, however, the size of Asia in the world map is oversized because of the large
populations in China and India. This suggests that Asia will witness a rapid increase in energy
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consumption and thus COz or greenhouse gas emissions over the next decades. The current fuel
mix in Asia is dominated by fossil fuel such as coal and oil and, hence, is a key factor behind the
high level of CO2 emissions in developing Asia. In Europe, on the other hand, energy sources are
quite diverse, like coal, natural gas, atomic, and hydro. Asia faces the challenge of utilizing the
available resources more efficiently and effectively and diversifying sources of energy towards less
carbon-based ones.

A New Development Paradigm for a Low-Carbon Society

The Asian development model has been very successful so far in terms of achieving high
economic growth and rapid poverty reduction, but it has been accompanied by high energy and
carbon intensity. This model is no longer sustainable. Increasingly there is a need for developing
Asia to shift to a less energy-intensive, low-carbon development paradigm. Improving energy
efficiency and reducing carbon intensity should be considered as a means to achieving the goals of
“sustainable” economic growth and poverty reduction.

Developing countries in Asia do have several incentives to shift their development model to a
new paradigm that requires less energy and less carbon. First, ensuring energy security is vital
because of the rising energy demand. Improvement of energy efficiency is in their interest because
they have to continue to pursue economic development and poverty reduction and strive to
provide “electricity for all”, by reaching the poor segment of population which has not had access
to modern energy services. For the same amount of energy, improved energy efficiency allows the
government to achieve its development objectives. Second, environmental degradation is an
increasingly urgent social issue to be addressed at the national level. In particular, enhancing the
quality of air, soil and water, which can affect the health of citizens, is a key challenge, and the
policy actions taken on this front can contribute, as a byproduct, to the reduction of CO2 emissions.
A “co-benefit approach” that attempts to protect the citizens from domestic environmental
degradation can achieve the dual goals of economic growth and carbon emission reductions. Third,
addressing climate change directly is also necessary if a large faction of population is put at risk
due to sea level rise, coastal erosion and water scarcity. Here, climate change adaptation is an
immediate policy issue for such countries as it is the poor and socially remarkable who are most
affected by these changes. At present, climate change may not be a high agenda for many
developing countries, but it is a public good in nature, and has intergenerational implications.
The international community—both developed and developing countries—must work together by
taking into account the intergenerational distribution of benefits and costs due to CO2 emissions
and mitigation policies to reduce them.

The concept of a low-carbon society is to be based on “decoupling” principles. Decoupling is the
situation in which the rate of carbon emissions increases less than the rate of economic growth.
This involves changes in production patterns at an early stage, and then a change in consumption
patterns at a later stage. Decoupling should be one of the main planks of a low-carbon society. In
order to achieve this “decoupling”, resource-use efficiency has to be increased and renewable
energy resources has to be deployed at a large scale. A country’s overall shift of economic activity
away from industry—particularly carbon-intensive manufacturing industries—to services
facilitates low-carbon economic development.
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The decoupling of carbon emissions from economic growth is quite possible. Such an example
can be found in Japan where real GDP growth and increases in SOx and COz2 emissions showed
divergent patterns. In Japan, from the 1970s, GDP continued to rise and CO2 emissions also grew
but at a much lesser pace. As a result, CO2 emissions per GDP continued to decline. As the level of
SOx emissions declined in absolute terms, per GDP emissions declined even more steeply. The
high price of oil in the 1970s played a significant role in facilitating this process as energy-saving
innovations were stimulated at industry level. Japan achieved a high level of decoupling in the
1980s as a result of deployment of advanced energy saving technologies.

Now potential for significant CO2 reductions exists in many developing countries in Asia.
Several studies indicate that emission reductions in the order of 25-30% are feasible by the year
2030. In the US and China, CO:z emissions can be contained at a larger scale. Energy efficiency
potential also exists in selected industrial sectors. Improved efficiency in passenger transport is
another feasible area by shifting away from car transport toward a light rail transport system.

The overall policies that can support this transition to a low-carbon society should be
formulated in an integrated manner. The most important component of such policies is each
national government’s policy. A national sustainable development strategy of any developing
country—one that is of its own and not externally imposed—is essential to achieving both
economic growth and poverty reduction and a shift to a low-carbon society. The core of this
strategy 1s to focus on “decoupling” and “co-benefits”. First, use of market forces rather than
counterproductive regulations is a critical component. Market based instruments such as
liberalization of fuel prices, removal of perverse, universal fuel subsidies, carbon taxes, and the
“cap and trade” system will allow firms and households to adjust to the high prices of
carbon-based energy and economize on its use. Thus removal of fossil fuel subsidies can lower COz2
emissions substantially while freeing up fiscal resources for various productive purposes. Second,
a rise in energy prices can have adverse impact on the poor and socially vulnerable as energy is an
important component of household spending. The government is encouraged to protect these
people, by using freed fiscal resources, through the “targeted, direct cash transfer program”. Such
a program is useful not only against energy price increases but also food price hikes and other
economic and non-economic shocks. Third, introduction of specific policy measures to improve
energy efficiency in high impact sectors such as industry, transport, agriculture and power
generation is effective if done on a priority basis. This type of intervention also requires public
funding for research on low-carbon technologies.

Strategies for International Development Cooperation

Improving an international framework for development cooperation is crucial to support
national actions for a low-carbon society in developing Asia. Such a framework can be developed
at the global and regional levels.

At the global level, an international agreement on the new role of developing countries must be
reached. The international community must share common views on the advanced countries’
historical roles in emitting COz since the time of the industrial revolution, developing countries’
needs for development and poverty reduction, their “common but differentiated responsibilities”,
and the need for international assistance for them. At the regional level, concerted efforts to
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pursue an “Asian Green Initiative” are highly desirable. This initiative may include development,
deployment and diffusion of low-carbon technologies, investments in low-carbon sectors, and the
creation of efficient carbon markets at the regional level. But there are many barriers to these
efforts, including insufficient private sector incentives, inadequate financial support,
technological constraints, and capacity limitations on the part of developing countries.

My view on developing countries’ “common but differentiated responsibilities” is as follows: For
many developing countries in Asia where CO2 emissions on a per capita basis are low, their per
capita emissions may be allowed to rise from their low base to a certain level over the next decade
or so, while at the same time their per GDP emissions should decline through measures of
improving energy efficiency and developing renewable energy. But once the country reaches a
sufficiently high income level—such as $10,000 per capita—the country should make an
international commitment to contain the country’s overall emissions of CO2 and greenhouse gases.
The international community should assist such efforts made by developing countries.

Various types of assistance from the international community are necessary to support a
transition to a low-carbon Asia. The international community needs to assist developing Asia in
financing, technology transfer and capacity building. Sources of financial flows for low-carbon
investment will be partly public—like through the World Bank and the Asian Development
Bank—but the largest share will have to come from the private sector. In this context, it is critical
to send a clear long-term price signal that gives confidence to the private sector so that large
investment is made. Essentially energy prices have to rise to allow their domestic energy prices to
move in line with the international price. At the same time such price liberalization should take
into account its impact on the poor and socially vulnerable. An effective and credible social sector
protection program, that targets those poor and socially vulnerable people affected by the higher
energy price, should accompany price liberation policies.

In conclusion, I believe that developing Asia is well positioned to shift its development
paradigm in order to realize a low-carbon society. This is the only way to ensure long-term
sustained economic growth in Asia. But this shift in the development paradigm requires a set of
market-oriented policies accompanied by adequate social sector protection programs as well as
various types of support from the international community.
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Global energy consumption

Carbon Trends
in Developing/Emerging
Asia

Source: OECD, 2008

Developing/emerging Asia’s Carbon emission from developing/
share in global carbon emissions emerging Asia is growing
from energy consumption
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emerging Asia the
World
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2006 Actual 2030 Projection
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Source: |EA World Energy Outlook 2008
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Per capita emissions remain low in
most developing/emerging Asia

Table 2.2. Energy d CO, by d Asian countries in 2005
Total CO, COJGDP | COJGDR (PPF)
£OyPop.
Country Emissions (kg COu (kg GO
{million tonnes) | (6O capital 20008) 4 PP

0T |
388
201 | Than
4] 5ar

Income and motorization

1000
Japan
Singapore
1oo Korea
Hong Kong
¥ Philippines
10 +
g Indonesia
Thailhnd China
1
100 1,000 10,000 100,000

GDP Per Capita

Source: Robin Carruthers, World Bank, 2003

10

Vehicle ownership in developing/
emerging Asian countries

NUMBER OF VEHICLES PER 1000 PERSONS IN ASIAN
COUNTRIES
I I I I I
KOREA j j j j -
MALAYSIA J| 250
THAILAND 115
PHILIPPINES 30
INDONESIA 25
CHINA 12
INDIA 10
0 50 100 150 200 250 300

Source:
Alok Rawat, “Fuel Efficiency Improvement and Automotive CO2 Reduction
Policies — an Indian Perspective” UNEP Workshop, Shanghai, October 2004

GDP and primary energy consumption,
on per capita base, are still low but
growing in emerging economies of Asia

energy demand and GODP per capita (18980-2002)

Primary Energy per capita (GJ)

10,000 15000 20000 25000
GOP per capita (PPP,1997%)

Source: Li Zheng, Tsinghua Univ.

Developing/emerging Asia’s
primary energy mix

Fuel Mix | 2006 2030 EU
(Present)

Coal 49% 51% 30%
Qil 23% 24% 7%
Gas 7% 9% 21%
Nuclear 1% 2% 17%
Hydro 2% 2% 15%
Biomass 17% 10% 1%
Geo, solar 1% 1%

Gross Domestic Product
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A New Development Model
for a Low-Carbon Asia
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Asia needs to shift to a low-
carbon development model

e The current model, which is highly energy
& carbon intensive, is not sustainable

» Energy security (rising energy demand) to Quality
achieve economic development and of life
poverty reduction (electricity for all)

National and local environmental concerns ‘ . Economic
(eg. air quality) growth
Climate change (adverse impacts on global

17

GHG emissions, next generations, and
poor who are most vulnerable) “

A low-carbon economy is based
on “decoupling” principles

Carbon emissions

To achieve a low-carbon “Decoupling” of_ecpnorr_uc gr0\_Nth
economy, a paradigm shift is from carbon emissions is possible
Y [==—GDP —+—C02 emissions per GDP —s— COZemissions | o
necessary: : — [
28 pace than GDP growth,
* De-couple economic growth from 2 ff/m:w from the 1970s
carbon emissions lj
verer U

Increase resource use efficiency and o

1670 1075 1980 1985 1990 1995 2000 2005

renewable energy development

Change production (industrial

composition) & consumption patterns In Japan, SOx emissions *

grew at a much slower

Consider inter-generational equity l pace than GDP growth,

from the 1980s

Energy efficiency potential in

Significant CO2 reduction potential . !
selected industrial sectors

exists for Asian emerging economies

Industrial sector Energy efficiency
l_ |_] hina  [E] Russin hobrelos category improvement potential
Japan India Mtoe/year | MtCO,/year
Chemicals/petrochemicals | 120-155 370-470
Iron and steel 55-108 220-360
Cement 60-72 480-520
e ~|:D Pulp and paper 31-36 52-105
Aluminium 7-10 20-30
rd by the Minisiry of he Envirooment from e duts of TEA; - If the best of low-carbon energy technology available is spread, 2
Warid Energy Chitlook 200 developing/emerging Asia can reduce carbon emissions by 20-30%
(IPCC 4th Assessment Report) m
Potential for improved efficiency in Policies that can support transition
passenger transport to a low-carbon Asia
Energy efficiency and CO, emissions of public transport * A national strategy to achieve both economic
compared to car transport growth (& poverty reduction) and a low-carbon
1 economy by focusing on “co-benefits”
- moa ] « Use of market forces through liberalization of

mbus, light rail -
arail

fuel prices (e.g. removal of fuel subsidies) and
adoption of enabling economic measures (e.g. a
cap & trade system and carbon tax)
 Introduction of specific policy measures to
improve energy efficiency in targeted sectors
(such as industry, power generation, transport )
Megasoulelpkm cozpkm z s Increased public funding for research on low 2

n carbon technologies
Source: TREMOD ‘Scope: Germany 2005
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“Co-benefits” approach indispensable Removing fuel subsidies in
for developing/emerging Asia developing/emerging economies can
create tangible benefits
Country Average rate Annual Reduction in | Reduction
of subsidy economic energy in CO,
(% of market gain consumption | emissions
price) (% of GDP) (%)
Eforts to Address |
Climate Change " China 10.9 0.4 9.4 13.4
India 14.2 0.3 7.2 14.1
Indonesia 27.5 0.2 7.1 11.0
Iran 80.4 2.2 47.5 49.4
Kazakhstan 18.2 1.0 19.2 22.8
- Russia 32.5 15 18.0 17.1 =
Integrated efforts to address both development needs m Source: UNEP, 2006 m
(growth & poverty reduction) and climate change

Building blocks of a low-carbon Asia

i Global Level
Strategles for « Political agreement on the role of developing/
. emerging economies by recognizing their historical
Development COOperatlon positions, development needs, differentiated
. . responsibilities, and external assistance
and Financing Regional Level

» Creation of efficient carbon markets that attach
significant price on carbon at the regional level to
reduce CO2 emissions

National Level

« National ownership over development strategies with
the “co-benefits” approach

« Balancing markets, regulations, and innovative "

financing to drive investment into clean
B | S E=

Differentiated responsibilities Barriers to a low-carbon economy

» Per capita emissions in developing/emerging Barriers are principally related to

Asia may be allowed to rise, from a low base, () governmental interventions
to a certain point over the next years (i) private sector capacity, and
« But its per GDP emissions should decline, (iii) financial support systems
from a high base, in a substantial way Specifically:
* Once a developing/emerging economy « Presence of perverse policies and absence of
reaches a sufficiently high income level, the policy incentives due to social concerns
economy should make a commitment to - « Limited access to energy efficient technologies
overall reductions of CO2 and GHG emissions « Shortage of ready availability of finance
* The international community should assist 2 « Lack of implementation capacity for 2
developing/emerging Asia to achieve thlsm policymakers m
Strategies in development International support is needed for
cooperation for a low-carbon Asia Asia’s shift to a low-carbon economy
. Helplng developing/emerging Asia in Economic assistance for climate actions
harnessing market mechanisms to accelerate Mitigation e I\
a shift to a low-carbon economy, supported International
by adequate social sector protection to Ol GNETEY W T financing
- q g " efficiency. countries
mitigate the negative impact of higher energy + Access to clean
prices on the poor and socially vulnerable S, Lowarbon e
« Technical and economic cooperation in clean ieliport =
energy development & energy efficiency More vulnerable {— Climate proofing of
q . countries vulnerable sectors
|mprOVement P":]br::/caf\:d agriculture, water etc
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Financing strategies for climate
actions

Public-private partnerships (PPPs) for
affordable and competitive climate
actions through:
e Maximizing the use of market-based
mechanisms (e.g. carbon markets)
« Catalyzing private capital
* Mobilizing concessional resources =

ADB'’s core approach

Maximizing
Market
Mechanisms

Catalyzing
Private
Capital

Mobilizing
Concessional
Resources

Financing
Initiatives

Advancing Energy Efficiency and Use of Low-Carbon Energy Sources

Enabling Sustainable Transport Policies and Applying Efficient Systems

Promoting Improved Urban Sanitation and Reduction of Fugitive Methane
Emissions

Mitigation
Initiatives

Promoting Sustainable Land Use and Forestry

Addressing Vulnerability Risks in National Development Strategies and

Increasing Climate Resilience of Vulnerable Sectors

Climate Proofing Projects

Adaptation
Initiatives

Addressing Social Dimensions

..

Climate change funds:
global and ADB initiatives

Mitigation Both

Small Grants for Promoting Climate chay\ge Fund
Climate Change Adap!al ion

Financing Partnership
Faciliy
(865 m, including adaptation)

Poverty and Environment Fund
(83.6 m, including adaptation)

Adaptation

INTERNAL - developing Asia

EXTERNAL - Global

CMI attempts to maximize market
potentials in ADB projects

Projects
with Carbon
Content

CMl is available to projects where ADB provides financing support
such as loans, technical assistance, equities, and guarantees

Conclusion

» Developing/emerging Asia should and can
shift its development model to sustain
economic growth and exploit “co-benefits”

* A new development model calls for a set of
market-oriented policies to encourage
energy efficiency and a wider mix of energy
supply, to be complemented by stronger
social protection programs

» This requires support from the international
community in technical assistance, capacity
building (to strengthen institutions) and
financing

T

Dr. Masahiro Kawai
Dean & CEO
Asian Development
Bank Institute

mkawai@adbi.org
+81 3 3593 5527
www.adbi.org
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Low-Carbon Society in Asia:

From the Perspective of Business

Junya Nishikawa (Mitsui & Co., LTD)

Well, thank you for your introduction Dr. Nishioka, and I would like to say here thank you to
the National Institute for Environmental Studies and also the Ministry of the Environment for
giving me such a very honorable opportunity. And I would like to say thank you to the relevant
staff supporting this workshop.

I believe that I am the only one person from the private sector today, so I would like to introduce
the perspective from business and also private sector. As Dr. Nishioka mentioned, actually our
study will help the design of the policy, and policy will work as a catalyst, and business will be
contributing by the realization of the projects. So I would like to introduce our experience in,
especially CDM developing, and also I would like to point out what is the advantage of CDM and
what is the problem in the CDM schemes.

Let me start introducing our activities as the kind of introduction of business in CDMs. And
then I would like to emphasize on analysis of CDM from the perspective of supporting realization
too for low carbon society. And finally I would like to make some commercialization of our possible
contribution to realize a low carbon society. And finally I would like to make some brainstorming
for panel discussion.

I work for Mitsui and Company Limited, it is a kind of conglomerate in Japan, trading and

investment company. We have our overseas offices, more than 150. Actually, we have a lot of
business, including energy and infrastructure as well, every kind of business, we have made.
In case of emission reduction business, we locate the division in charge under the energy business
unit. Our energy business unit has a division for fossil fuels as well and also our division has a
department for fuel cell businesses and also biomass energy businesses as well. So we think
emission reduction is a kind of energy issue, so that is why we locate our division department in
the energy business unit.

Actually, not only Mitsui but also other trading houses in Japan play a very large role in
developing the CDM, because we know very well about the needs of buyers, especially Japanese
utilities and also steel mills. And also we have a very good connection with project candidate
owners. So in order to contribute to solving the concern of both parties of buyers and project
owners, we will make some lending services to them.

Actually buyers have several needs. I would like to introduce three points. First one is stable
procurement of CERs at a reasonable price. Second need is an improvement in the use of CERs.
And third request is diversification in the procurement portfolio of CERs. We will render solutions
to realization of various types of CDM projects at various host countries by performing our
realization function.

On the other hand, project owners have a lot of concerns. Especially they have four concerns. At
first, they need technology in some case. And also they need the financial support to cover capital
expenditure for the project. And third point is the procedure of supporting CDM process. As you
may know, CDM process becomes much more complicated now days. So someone has to support
the project owner to correspond with such requirements. And fourth, project owners sometimes
have no know-how for monitoring the GHG reductions. Because especially in the case of
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developing countries, CDM kind of activities is very new for the project owners. That is the reason
why they have no information or no experience of monitoring of the gasses itself. So sometimes we
have to render the monitoring service as well.

So we understand both parties concerns, and then we will realize the projects. So, usually, we
purchase CERs, these are emission reductions from the CDM projects, from the project owner
directly, but not only just purchasing emission reductions, but also rendering some function, like
finance or technology or procedural support. And in some case, in order to cover the needs of
capital expenditure for the project, we will make a direct investment into the project itself.
Through this kind of action, we have already realized more than 20 projects, in an aggregate
amount of emission reductions around 60 million tons. And most of the CDM projects we
developed are located in Asian countries. So, let me move to the analysis of CDM as a tool for
supporting the realization of LCS.

First character is that CDM is the cash-flow creation model of carbon finance. Of course, sales
and lending of CERs is an additional cash flow for the project, but it will not cover the capital
expenditure of the project at the beginning, because in most cases, the project owner can get sale
and lending of CERs only after issuing and transferring CERs. In some cases, existence of
long-term sales contracts of CERs indirectly contribute to raising funds for a project owner. For
example, the project owner shows the contract itself to the bank for borrowing money. But
nowadays, in very special economy situation, just showing contract will not contribute the
funding. Next point is, it is very difficult to include long-term sales and lending of CERs in project
feasibility studies. Because the international agreement itself will cover only for a middle-term
coverage. So CDM will not directly lead to long-term projects. For example, transportation,
infrastructure, such kind of long-term recovering projects.

And finally I would like to mention that the amount of sales and lending of CERs will be easily
affected by volatility of CER price. So far, volatility of CER price is relatively high. Actually,
within the last two days, CER price has decreased 20%. So the CER price has been affected by
policy, economy recession, fossil fuel price, but anyway, the volatility of CER price is relatively
high.

Next character is, CDM finance model is only applicable to mitigation activities. CDM finance
will not cover following areas like — not mitigation, but necessary for mitigation activity. For
example, in case of introducing large amount of electricity from renewable energy sources, green
itself has to be stabilized. But such kind of green stabilization cannot be the CDM projects. So
green stabilization cannot use the benefit of CDM. And of course, adaptation activities cannot use
the CDM. And other type of key basic infrastructure — formulating emissions of GHG — is not
covered by CDM.

As a result of the efficiency of the investment, CDM finance has been concentrated to countries
project category which have large reduction potential. So CDM in LDC countries are relatively
few. And also CDM in energy efficiency improvement is relatively few.

I would like to mention the epoch-making aspects of CDM, on the other hand. CDM mechanism
helped to produce a kind of international currency for added value in reduction of GHG emission.
Which caused money flow from Japan/EU to developing countries. This is a very epoch-making
aspect. But at the same time, we have discovered problems through our experience. First one is
uneven distribution of CDMs in country, project category as well. And some problems could be
solved by improvement of CDM scheme itself. But, other some problems could not be solved by
CDM itself. So it is very clear that some areas, projects in the realization of a low carbon society,
could use the benefit of CDM. But CDM is not almighty. In some area, other scheme, political
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support shall be necessary as a drive. But I would like to emphasize that it does not mean that
some project could not be realized through business. CDM is just one form of possible business
opportunities led by international framework. But if there is other type of support from the
government or other public institution, business could realize the project.

So let me introduce the business contribution to realize a low carbon society. At first, we would
like to realize and adequate energy portfolio in Japan in Asia. We have various channels with
private-public players all over the world. We should create discussion among such players
regarding energy security, energy procurement from mid- to long-terms. We will not stake any
specific energy asset which we have now. We could make investment into any energy assets
including hydrogen, including biomass and biofuels. Other Japanese companies — we have
already realized an alliance with Japanese partners in the realization of low carbon societies in
Japan. With motor vehicle industry, with consumer electronics industry, with technology holders
— we have realized a lot of projects inside Japan. Also, we could realize the same action in Asia
and in other countries all over the world.

One of the trading companies’ function is to integrate finance and actual business. We had one
comment from the floor in the last session that the reality of the plan is very important. The
aggregated budget for realizing a low carbon society is very huge. It is impossible to realize a low
carbon society by using just only taxes, ODA, or public fund. We have to utilize surplus money
which has no intention at this moment, by realizing new financial alliance scheme, which gives
such money feasible and valuable opportunities to realize business, taking into account low
carbon society movement. For example, we at Mitsui made a large investment into a fund
operating company, Climate Change Capital. This is the world’s largest fund operating company
in this low carbon society activities. So through this kind of combination we will realize the
financial support from such surplus money.

So as a conclusion — not conclusion, but I would like to make some brainstorming for panel
discussion, from the reality perspective.

First one, how to motivate action toward low carbon society in Asia, this is my question. There
are four ideas, just an indicative idea of myself, so I would like to discuss in the panel. First one,
in procurement of Kyoto credits by Japanese companies or Japanese Government, to set
preference on CERs from specific sector CDMs or if some Asian country will be an Annex I country
in the next scheme, in JI. I would like to introduce the actual wording in rules and regulations for
EUETS Phase Three. “High-quality CDM credit from third countries should only be accepted in
community scheme once those countries have ratified international agreements from 2013.” But
at this moment, there is clear definition of high quality. But EU would like to set some definition
of high quality and limit the type of CDM project in order to motivate such project’s sector. Maybe
in Japan we have the same type of discussion.

Second point is collaboration of ODA or other public finance support and CDM mechanism. I
would like to introduce one example. I am in charge of proceeding with this CDM-utilization
project in China. This project has adapted ODA Green Aid Plan. This is a kind of Japanese ODA
program. It contributes to the installment of facilities for this project. But this will not realize the
commercial project. So with the sale and lending of CERs, we can realize the projects. So in this
project, ODA and CDM scheme are in combination.

So, point three, to set and achieve more area-wide commitment under UNFCCC. For example,
EU made a commitment as a bubble. So EU can consider the best combination inside the EU area.
But we, Asia, have not made this kind of commitment so far. But if we can realize this kind of
area-wide commitment under UNFCCC, we could more seriously consider the collaboration and
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mitigation.

Fourth, to introduce other financial scheme to motivate project which could not enjoy benefit of
CDM scheme. Maybe other panelists will mention that ODA or other type of finance could cover
the area which cannot enjoy the CDM benefit. I would like to discuss how to motivate action
toward a low carbon society in Asia in the Panel. Thank you for listening.
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Profile
Foundation: July 1, 1876
Establishment: July 25, 1947
Number of Employees
(Consolidated): 42,621
Subsidiaries and Associated Companies: 558
Financial Information (FY 2007)
- Revenue USD 50.3bil
— Net Income USD 3.6bil
— Total Assets USD 85.0bil
(1USD =¥ 114)
Long Term Credit Ratings
- Moody’s A2
- S&P A+ )
Market Capitalization (Oct/2008) - T
USD 23 bil |

= Number of Offices (Jun/2008)
Overseas: 149 (68 countries)
Domestic: 12

Introduction of Mitsui’s Various Business Field

+ Mitsui & Co., Ltd. has been operating the global business under the 15 business units.

Energy B.U. 1 &Il
(ex. ol & gas)

1. Mitsui’s Activities in CDM

Mitsui’ s Organization Chart
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Emission Reductions
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Projects Development Dept.
Chemicals Business A
Unit P .
Emission Reductions
— 0 Business Dept.
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Biomass Energy Dept.
Financial Markets A
Business Unit Fuel Cell Dept.

Mitsui’s Activities in CDM

Basic Policy]
Mitsui will support realization of CDM projects by rendering solution for Project Owner's
concern and realize stable procurement of CERs for supply to Buyers taking into account
Buyer’'s needs and requests.

Buyer’'s needs and requests

(@ Stable procurement of CERSs at reasonable price

@ Improvement in yield of CERs

3 Diversification in procurement portfolio of CERs

= Mitsui will render solution through realization of various type of CDM projects at various
host countries by performing its “research” and “realization” function.

Project Owner’s concern

@ Technology

(@ Capital Expenditure for the Project

3 Procedural Support in CDM process

@ Support in “Monitoring”

= Usually, CDM projects are regarded as “side business” by Project Owners who have
operated main business. Hence, in many cases, they are not familiar with how to
realize CDM prof’er_:t by themselves. Mitsui will support Project Owners to realize CDM
by rendering sollution for their concerns.

Mitsui’'s Functions

[Project Finding]
B Find out Project opportunities/Project owners through its own
networks in existence.
B Review of “sureness” of the project by integrated approach
(including analysis of main activity related to CDM projects)

[Project Realization]
B Rendering Technology : EPC, Introduction/Transfer of technology
B Finance:Equity, Loan, Prepayment of CERs price
m Procedural Support: PDD preparation, Validation, Verification etc.

[Project Monitoring]
| Project Monitoring through Mitsui's own representative offices at
Host Country

[Alliance with Strategic Partners]
| Alliance with entities which hold “key” technologies (by way of
eﬂuity investment, alliance agreement, etc.)
m Alliance with financial institutions (co-development of CDMs)
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[Example] Purchase — Resale model

Compliance Project
Buyers Owner
(BRHYHETE R 52 H)
Mitsui & Co.,
Ltd. Rendering Solution

(Finance+Technology=

Procedural Support)

[Example] Investment model

ERPA
Compliance Project
Buyers | —{ cemery |—| Owner

Dividend,

Investment/
Support

Investment/
Support

Dividend

Mitsui & Co., \—‘
Ltd Shareholders Partner
= Agreement
10

Mitsui’ s Activities

Marketing and Sales Activities Development of CDM/JI/GIS Projects

Suppl
Sales Mitsui & Co., Ltd D
CER/ERU/AAU
4—‘ CER/ERU/IAAU J

Purchase
Investment,
Alliance

\ 4

Japan

Companies CER/ERU/AAU

fSales
CER/ERU Brokgrdge

CantorCO2e

Brokerage

Participating in Carbon Funds

v
< CER/ERU

PCF, UCF (world Bank) purchach

Foreign
Markets

JGRF (BIC/DBY)

11

s

CDM project development examples

Country Project Type CER Volume Participation by Mitsui

«  Chile Landfill Gas 1.5 mil tons-CO2e ~ Project Development, Investment & Marketing
China Coalmine Methane 3.0 mil tons-CO2e  Project Development, Finance & Off-take
China Coalmine Methane 5.0 mil tons-CO2e  Project Development & Off-take
Armenia Landfill Gas 1.4 miltons-CO2e  Project Development & Investment
Indonesia  Swine Methane 1.2mil tons-CO2e  Project Development, Investment & Marketing
China HFC23 Incineration 115 mil tons-CO2e ~ Off-take
China N20 1.4 mil tons-CO2e  Project Development & Off-take
China Wind farm Project 1.6 mil tons-CO2e  Project Development & Off-take
India N20 23 mil tons-CO2e  Project Development & Off-take

NOTE: Projects listed above are only for press release due to confidential obligation.

Up to date
Total 60 million tons contracted.
Total 100 million tons targeted by 2012.

12

2. Analysis of CDM

as a tool for supporting realization of “Low Carbon Society”

13

Character of CDM as a finance tool

[Character @] Cash flow creation model
Sales revenue of CERs is an additional cash flow for the project, but,
it will not cover Capital Expenditure of the Project at the
beginning.
(In some case, existence of long-term sales contract of CERs
indirectly contributes in raising fund for Project Owner.)

Itis difficult to include long term (more than five years) sales

revenue of CERs in project feasibility study.

(Due to short/middle term of international/domestic framework)

= CDMs will not directly lead long-term projects (Transportation/
Infrastructure etc.)

Amount of sales revenue of CERs will be easily affected b
volatility of CER price. (So far, volatility of CER price is relatively
high. CER price have been affected by policy / economic recession /
fossil fuel price etc.)

14

Character of CDM as a finance tool

[Character @] Only applicable to Mitigation activities
-CDM finance will not cover following area:
a) Not Mitigation, but necessary for Mitigation Activity
(example: grid stabilization in case of introducing large amount of
electricity from renewable energy sources)
b) Adaptation activities
¢) Basic infrastructure for monitoring emission of GHG (Inventories,
Verification organizations etc.)

+ CDM finance have been concentrated to Countries/Project category
which have large reduction potential.
= CDMs in LDC countries are relatively few.
CDMs in energy efficiency improvement are relatively few.

Analysis of CDM as a tool for supporting realization of —ARElEs

“Low Carbon Society” [ g’

[Epoch-making Aspect]

- CDM mechanism have produced “International Currency” for added
value in reduction of GHS emission, which cause money flow from
Japan/EU to Developing countries.

[Discovered “Problem” through experience]
« Uneven distribution of CDMs in country/project category

« Some problems could be solved by improvement of CDM scheme.
But, some problems could not be solved by CDM itself.

= ltis clear that some area/projects in realization of low carbon society
could use the benefit of CDM, but CDM is not almighty. In some area,
other scheme / political support shall be necessary as a drive.
(eIt does not mean some project could not be realized through
“business”. CDM is just one of possible business opportunities led by
international framework.)

16
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As an Energy Provider

@ To realize an adequate energy portfolio in Japan/Asia
— We have various channels with private/public players all over
the world. We should lead discussion among such players
regarding energy security/procurement from middle/long term
perspective taking into account “low carbon society” and
3. Mitsui’'s possible contribution sustainable development of “industries”.
to realize “Low Carbon Society” through its business
—  We will not stick any specific energy asset which we have now.
We could make investment into any new energy assets.

—  We could gather fresh information through our network all over
the world.

17 18

As a Japanese Conglomerate As an intermediate role between Finance / Actual Business

@ Alliance with Japanese Partners in realization of low ® Integration of Finance / Actual Business
ca}rbon 50(:|er |n‘Japan . ) * Itis impossible to realize Low Carbon Society by using
*  With Motor Vehlples !ndustry(lnfrastrycture of “hydrogen supply” . only “Taxes” “ODA” “Public fund”.
New transportation/city system planning) .
«  With Consumer Electronics Industry (introduction of energy
efficiency improvement into households/buildings) « We should utilize “surplus money” which have no
»  With Technology Holders (Solar Panel / Replacement Industry Gas) “intention” at this moment, by realizing new financial
alliance / scheme which give such money feasible and
+  We have a lot of opportunities and responsibilities to co-develop valuable opportunities to realize business, taking into
business opportunities which contribute to realize Low Carbon account Low Carbon Society movement.
Society.
= In order to realize as a “business”, we should produce “system” in
line with policy for motivating action for realization of Low Carbon
Society.
19 20
As an International Player W Brainstorming for Panel Discussion
@ Realize global action/business How to motivate action towards Low Carbon Society in Asia?
°  ClmsiizCithg B meL e domestlc_lssue, (et &l Ssue ool @ In procurement of Kyoto Credits, to set preference on “CERs from
developed countries. It really requires global action. specific sector CDMs (or Jis) in Asia’:
< “high quality CDM credits from third countries should only be
+  In Mitigation activities, we could have opportunities of expanding accepted in Community scheme once those country have ratified
CDMs development / realizing alternative fuel supply at developing international agreement from 2013.” (EU ETS Phase 3)

countries and introduction of Japanese technologies.
(2 Corroboration of
(i) ODA or other public financial support and
(if) CDM mechanism. (for ex. Tiefa CMM utilization CDM project in
Liaoning province, China)

« In Adaptation activities, we could co-work with Governmental
program by way of executing EPC / Infrastructure construction /
water supply business etc.

@ To set and achieve more “area-wide” commitment under UNFCCC.

@ To introduce other financial scheme to motivate projects which couldn’t
enjoy benefit of CDM scheme.

21 22

I MITSUrE EO.LTon

THANK YOU FOR YOUR LISTENING !

Junya Nishikawa

J.Nishikawa@mitsui.com

tel : +81-3-3285-2895 (office)
+81-80-3081-2844 (mobile)

Manager

Emission Reductions Projects Development Dept.
Environmental Business Division

Energy Business Unit |
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Toward Sustainable Low-Carbon Society in Asia:
From the Perspective of Development Economics

Keijiro Otsuka (National Graduate Institute for Policy Studies)

Thank you very much, Dr. Nishioka. It is also a great pleasure for me to be invited to this very
important workshop. This morning, I enjoyed three presentations about the scenarios to reduce
greenhouse gas emissions by 70% by 2050. The story was very, very encouraging; it is technically
possible to achieve 70% reduction. That is fine; but at the same time, I do not find discussion
about strategy to realize 70% reduction. In other words, we need an incentive system that enables
us to really achieve such a great reduction in the use of energy.

So I would like to talk about incentive issues. Viewed from the point of view of economists, 1
think there are two fundamental issues. One is free-riding behavior, as pointed out by Prof. Khan
earlier. But this is really an essential problem. This means that each country has the temptation
to let others build a low-carbon society, and then enjoy the benefits arising from the reduced
emissions of greenhouse gases by others. According to my own observations about the behavior of
many countries like China, India, the United States, even Japan, those countries really want to
be free riders. That is the fundamental issue. Then, Dr. Nishioka mentioned that we should
reduce or eliminate the free-riding behaviors. I agree; but how to do it? How to induce cooperative
behaviors is a major issue about the climate change.

A second issue is technological solutions, plus maybe investment solutions. In order to avoid the
catastrophic results, we need technology and investment solutions. If we have to reduce the
consumption of, say, oil by 70% to reduce the greenhouse gas emissions by 70%, our lives will
become very miserable. So we need some kind of technology solutions. But the question again is
how to create conditions conducive to the use of carbon-saving, fossil-fuel-saving, energy-saving
cars, appliances, housing, machines, and also the development of carbon saving technologies?
These are issues I would like to touch upon in my presentation.

For the first issue, I would like to introduce hypothetical situations. I assume that in this world,
there are only two countries, called Japan and a country called OAC. Do not read OAC as other
Asian country; I do not mean that. It is a country called OAC. Let us assume that they are of
equal size, and if these two countries do not make any conscious effort to reduce carbon emissions,
the temperature will rise by 4°C by maybe 2050. This is the worst case scenario. If the two
countries both reduce carbon emission by 50%, the temperature will rise by 2°C by 2050. Let us
assume that this is the best case scenario. If only Japan reduces the emissions by 50%, let us
assume that temperature will rise by 3°C. It is very important to emphasize that under this
scenario OAC is better off than the best case scenario, because OAC does not make any effort to
reduce carbon emissions.

This is the source of the problem.

To illustrate this, I use the famous prisoner’s dilemma game in the effort to reduce the
greenhouse gas emission by Japan and OAC. If there is no conscious effort to reduce emissions,
the welfare will reduce by 10 for Japan and then 10 for OAC, because of the rise of the
temperature, and also maybe other extreme weather events. But if both countries reduce
emissions by 50%, the temperature rise will be only 2°C. Then the welfare loss will be smaller;
five and five. Let us assume that we are initially in the best-case scenario. Then this country OAC
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has the temptation to free-ride; that is, let Japan continue to reduce emissions by 50%, whereas
this country makes no effort. Then by moving from here to here, OAC is better off. Similarly,
starting from the same situation, Japan has the temptation to free-ride; that is, make no effort to
reduce emissions and let OAC reduce emissions by 50%. But if Japan wants to move this way and
if OAC wants to move this way, we will end up with this worst situation. That is actually what we
are facing according to my observations.

So there are a couple of solutions. One possible solution is a commitment of 50% reduction by
Japan. So Japan will commit 50% reduction. Then technology transfer from Japan to OAC or
Official Development Assistance (ODA) or something will be made, only if OAC commits to a 50%
reduction. Of course, Japan will be worse off by allocating a certain amount of funds to OAC;
therefore I put minus five. So the total welfare reduction for Japan will be minus nine. That is
better than the worst-case scenario here. Then OAC receives some support from Japan. Therefore,
the welfare loss will become only minus one. So OAC is willing to take this strategy. So this is one
strategy to induce OAC to accept the commitment to reducing greenhouse gas emissions.

There may be another possible solution which is reasonable considering the fact that Japan and
other developed countries have been responsible for emitting a lot of greenhouse gases. So in this
scenario I put 70% reduction, following Dr. Nishioka. In my original slide I put 80%, but the
people here discussed about 70% reductions. I put 70%, for Japan and then I put 30% for OAC. In
this scenario, Japan is a little bit worse off compared with the earlier scenario, because Japan has
to reduce the emissions by 70%. OAC will be better off, because Japan reduces a lot of emissions.
So this is the comfortable position for OAC. The question is: of course, if OAC also reduces
emissions by 30%, then Japan will be better off. But the question is if OAC has the incentive to
move from here to here. I think the welfare loss here will be greater, because OAC must reduce
emissions by 30%, for the sake of improving the global environment. So this dilemma again occurs.
I think still we need external support from Japan to OAC to induce OAC to accept this position or
commitment to reduce greenhouse gas emissions.

That 1s the first issue. So I strongly argue that Japan and other developed countries must
support developing countries to commit to the reduction in greenhouse gas emissions. Second
point is about technology solutions. “Technology solutions” includes investment in energy-saving
devices, appliances, cars and so on and so forth. Technology is not exogenously given, but
developed based on the consideration of profitability. That is a very important point. The saying
goes that necessity is the mother of invention, but what does that mean? That means in terms of
economics, the rising price of a good, for example oil, induces the development of technology
capable of reducing its use. That is the interpretation of the proverb saying necessity is the
mother of invention in terms of economics. When prices go up, we feel that we need to reduce its
use, and also we need to develop technology that can reduce the use of that expensive goods or
services.

I want to show you the results of one of my most favorite papers by Moomaw and Unruh,
published in FEnvironment and Development Economics in 1997. This one shows the CO:
emissions per capita. Here we can see per capita income. Then we plot the CO2 emission per
capita in 1950, in 1973 and 1992 for many developed countries. The interesting observation here
is the peak is always around 1973. Why is that the case? This is the case because the oil shock
took place in 1972 and 1973. That really affected the use of energy and emissions of CO:z in
subsequent years. That is why the peak is here. Another important and interesting figure comes
from Japan, showing the relationship between COz emissions and oil prices in Japan. This curve
is the CO:2 emissions over time. It increased rapidly from 1965 to the early 1970s, and it became
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almost stagnant, and then it began increasing again later. That is affected by oil prices. This is
the price rise of oil. It is due to the first oil shock. This is the second oil shock. When oil prices
increased, the Japanese made every effort to reduce the use of energy. Then when the oil price
began declining, we began using more energy. So at least there are two implications we should
learn from this simple table. One is that oil price or energy price has a significant impact on the
use of energy. That is one. The second, as Dr. Kawai also said, the CO2 emissions increase with
income. I do not think the so-called Environmental Kuznets Curve (EKC) to hold in the case of
COz emissions. Do not expect EKC; do not wait for that. According to the Environmental Kuznets
Curve hypothesis, as income goes up the emissions go up, but after a certain threshold point the
emissions tend to decline. I have never seen that. I found, according to my literature review, the
U-shaped Environmental Kuznets Curve holds in the case of local environmental deteriorations
like emissions of sulfur dioxide. People feel bad if there is a lot of emission of sulfur, and then the
local government and national government responded and reduced the emissions of sulfur. Also
river contamination, air pollution and so on; as the income went up it became worse, but after a
certain point there has been an improvement. But in the case of COg, there is an agreement in the
literature that the relationship between income and CO2 emission is positive, because there is no
positive local cost arising from the CO2 emissions. I have a long paper published in the journal,
and also there are many papers which reported that there is a positive relationship between CO2
emissions and the income.

So I have just two conclusions. If we really want to build a low-carbon society in Asia, if we are
really serious, we have to do two things. We should use Japan’s ODA judiciously, so as to achieve
consensus among Asian countries to reduce greenhouse gas emissions substantially in the short
run. Of course, as Mr. Nishikawa mentioned, clean development mechanism (CDM) is very
important. I, in my comments, of course support the idea of CDM also. Carbon markets which
were mentioned by Prof. Kawai; of course I support the idea of carbon markets. But in order to let
carbon markets work, we need participation of developing countries in that effort. So we really
have to convince the developing countries to participate in international efforts to reduce
greenhouse emissions. In order to do so, ODA should be part of the tools developed countries
should use. So for this purpose, we really organize the efforts of many ministries: Ministry of
Foreign Affairs, Ministry of Finance, Ministry of the Environment, Ministry of Economy, Trade
and Industry. So far, that kind of effort has been weak in Japan.

This effort to reduce greenhouse gas emissions or a reduction in the use of energy leads to
forced reductions in the use of fossil energy. If we are forced to reduce the use of fossil energy, then
it 1s obvious that the price of fossil energy, like oil price, would increase enormously. But that is
what we really need to provide the incentive to adopt carbon-saving technologies and devices. Also,
I think more importantly, if we expect that fossil energy prices would increase, that will stimulate
private sectors to develop oil-saving and other energy-saving technologies. I think these are two
necessary conditions to realize a low-carbon society in Asia. Thank you very much for your
attention.
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Toward Sustainable Low-Carbon
Society in Asia: From the Perspective
of Development Economics

Keijiro Otsuka

Foundation for Advanced Studies on
International Development

Two Fundamental Issues

1. Free Riding
-- Each country wants to let others build “low-
carbon society” and enjoy the benefits arising from
the reduced emission of greenhouse gases.
-- How to induce cooperative behaviors?

2. Technology Solutions
-- In order to avoid catastrophic results, we need
technology solutions.
-- How to create conditions conducive to the use
of “carbon-saving” (or fossil energy-saving) cars,
appliances, housing, and machines, and the
development of “carbon-saving” technologies?

Assumptions that lead to free riding

For simplicity, assume that there are two countries
of equal size, Japan and Country OAC.

If these two countries do no make any conscious
efforts to reduce carbon emission, temperature will
rise by 4°C. This is the worst-case scenario.

« If the two countries both reduce carbon emission by
50%, temperature will rise by 2°C. This is the best-
case scenario.

If only Japan reduces emission by 50%, temperature
will rise by 3°C. OAC is better-off than the best-
scenario case, as it does not make any effort. 5

Prisoners’ Dilemma in Efforts to
Reduce Greenhouse Gas Emission
by Japan and OAC

Japan
No reduction | 50% reduction
No reduction -10 -12
OAC -10 -4
50% reduction -4 -5
-12 -5

Solution I: Commitment of 50% reduction by Japan
and payment or technology transfer from Japan to
OAC, if it also commits to 50% reduction

Japan
No reduction | 50% reduction
No reduction -12
OAC -4
50% reduction 5-4
-5+4

Solution II: Larger Commitment of Japan
and Smaller Requested Commitment of

OAC
Japan
No reduction | 70% reduction
No reduction -15
OAC 2
30% reduction 9
-3?

Technology Solution

» Technology is not exogenously given but
developed based on the consideration of
profitability.

» What does “necessity is the mother of
invention” mean?

* It means that “rising price of a good (e.g.,

oil) induces the development of
technology capable of reducing its use.”
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Relationship between CO, emission (left-hand axis) .

and oil price (right-hand axis) in Japan, 1965-99 Don’t EXpeCt EKC to hold!

 U-shaped environmental Kuznets curve holds
in the case of local environmental deterioration,
e.g., emission of SO, and river contamination.

* The literature in the environmental economics
has established that the relationship between
income and CO, emission is positive, because
there is no perceived local costs arising from
CO, emission.

Conclusions

e If we REALLY want to build “low-carbon society in
Asia,”
(1) we should use Japan’s ODA judiciously so as to
achieve consensus among Asian countries to reduce
greenhouse gas emission substantially in the short run;
(2) this leads to the forced reduction in the use of fossil
energy and, hence, sharp increases in fossil energy
prices, which will stimulate the adoption of carbon-
saving or fossil energy-saving devices and the
development and diffusion of fossil energy-saving
technologies.
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