2011/4/20

T ARREE B AT B (PSRAM)

HRER B

|J == FEAT (PO ARBL (SHHT) X (RAMD
X \ VRIS
g AR
fik H 2

"—_J—' th '/f:zl: jﬁl_@j::% mm;ﬁt T Jan—w SR

er MBI % R gl
R 22 T P 2 B 5 L 9  J—
Yl X 5 O I 4 {5 5

(1) ARFHE: EFRGEESETRS T & REVREIRRAE

L iy

(LA — KIS TE . B
— AT IR BR I = e

\ Mz kS = = — r L
\ Lt TR K )
AT RIA, | st
=] I= =) | Ij-k | "
Resources Z_\‘;EJ_}XT‘%, e | ﬁﬂlﬁ
] 2= Energy | R g COZ
— e . BfUK ot (| e emission
4 T (Kenneth ik o e T | b Wil

Boulding) | %. ‘J |mfi

KT R EkEEIR N 295K ZKERFI —FURBEFLN
GT=10f¥1H, E_ﬁﬂéﬁﬁmﬁguofﬂﬁ

Environment

Human 3%

(Bt Population L S

} a0

s

oz O I
Inputs Capital Outflows -

10—

1

t

1

i

] s
: R LA A T35
1

1

1

1

1

I

SEbEEE I AEYEAE 1990, 2008-2012LK 19904 /5. 2%, A MR K4C0,550ppm




RAREE B 2 & RR B

EBRG

WAL 2 RS
\

‘ ) i'gLfiJ:;i /ﬁt o ) ‘ BYH L BRI | '{Tth;h’ Ei |
HBIT ) TAT [ iR B A
ARER KRR T ifk: Resource input-stock increase=waste output
* BB AR TR €L R IR ARGE IL R E0R JRE flom F EEaE
NZEUE A2 S TR 2 LR I A T VR Sk R s B

2011/4/20

REREE R IZE

(2) BRI S RRAVHERBUIR L

TR R R
L2 TR Y K RER FE S a3
A BEVR ) — SRR 9 P S S B
NEIREIRHAE 5 AR

o SR K K
o NHEE KK
o NYJGDP Fe HLh K 34

FEHRS R FHMELE (IEAKHE)

NE | NBIGDP | BRI | COHRIC | SGDP | A0, HE | HAreDP
FeRa | B RV FE | it O,
HJiN | %56 (PPP) Mtoe MtCO2 toe/$ tC0,/ N | kgCO2/$
/N
#2007 | 1320 | 2360 1955.8 [6027.9 |0.82 4.57 2.52
(5370)
112007 | 6509 | 7958 12029 [28962 | 0.30 4.38 0.73
(9852)
W% 203 |29 (54) [ 16.3 20.8 273 104 350
112008 | 1326 | 2940 2116.4 [6508.2 [0.81 4.91 2.50
(6020)
112008 | 6688 | 8613 12267 [29381  |0.30 4.39 0.73
(10357)
ks [19.8 |34 (58)  [17.3 22.2 270 112 340

LS |t m SASBHEEL NS (1970-200)

ol 50
- LR AtINGR ERAGNL
15
o
1]
St 15
0en 10

052 OM1 D)

-3
=
A I (OO0

) |IIIIIIIIII|I|||
A

1570 1572 1974 1976 1978 1980 1902 (964 (945 963 1900 1962 1954 1996 1956 2000 707 204 2006

an

R AE. WRI, Clinae Aradyus Iadcators Toed [CAIT) Version 1.0, bagianwnay (010318 2 5A) . [EA, 200,
*C02 Eastsuons from Fael Combusion 308 Edmion”™, www.iea.ong/odhigh phe C02highlghes pdf
[e ERT T H)

il: #RARNERALISTINHE

0 o nosmaste (150-008)

ooy, MiCOx
00
00
]
oo — R
Bm
00 == 8w
———
08 == g

o gpeEeamatnat

MR, WHL Chmste byt btbestirs Tonsl (CAIT) Versiond 0 i eall wrlcegf (2000828 158 5 )




2011/4/20

(3) BEEMF: SMHMEERS ZEMABHEONES R

CO2  Number Units of Energy co2 ZAMNBRHERE R S (Kaya Tdentity):
emis = of X Canital X Required X -
apita : emission/e
i X Per Capital
sion People Person - nergy
p Unit ZEMBAEREREFE: C0,~PxCDP/PxE/GDPxC0,/E
- N | | _ EA BN Yo, = 4p + 4y + %o + %
[mmigration Lifestyle Effic Alterative
, Fart ity e {hciency oy
& Fertility & Culture ’ Energy For example, in the year 2000, the world figures were
9
Sociology Technology 6.1x10° pers x $7400/pers x 0.01 GJ/$ x 14 kgC/GJ

=6.4x10%2 kgC= 6.4 billion tonnes C

QOptions for reductions 1&55&5?523"] ﬂﬁﬂlﬁ%@; (EUZOZO)
Reduce growth of energy use by ...
= reducing population growth
+ reducing growth of GDP/person é’é%m*ﬁ“g}\u AedRaRE | REVRE X
- reducing E/GDP ratio by TUNLTH B
— increasing efficiency of conversion to end-use ferms | BEIREAC ] A fE
— increasing technical efficiency of energy end-use S PR
— changing mix of economic activities % HeVE R Tk,
Reduce GOyE ratio by... & . g
- substituting natural gas for oil & coal FURERL
= replacing fossil fuels with renewables A [ EEEA K R K FEAE Tl
« replacing fossil fuels with nuclear energy D (REREZ) | 25k HEFEDIE
« capturing & sequestering CO, from fossil-fuel use ?ﬁ PEAR 25 Fae N H R FEARAZ I8
| risEzo |mbspnn [R5

(3) BFFA: BRIBA SRR "PE: 220205 HyAER R A

2,54 €O,
UIESEE 25 9] 200 -
180

160

AR GRZENE 50 O HlrFER 1A e 0k

140

120

19904 K1 \ 100
SR QR 5

19904 20054 20504

AL 7E AL BRI KT R SR 0
LN RLRE : AELBER I R I> — E AR 200 a0




£ f B ECOA R

— AR (CTCO2)
18] e SR (GT COR) 16,2

16 = MR (GT CO2) e
139
14
12 114 BoR)_

82 88 2 i 1 I

5,5

05 2010 2015 2020 2025 2030 2035 2040 2045 2050

2011/4/20

M2y: B|2030F R E3TRHE

Z g |

w Business as
> 75 >l Usual forecast
& 70 - for 2030

o —

n 65 s +27%

z = -

.9 60 = I 2005 Level

o 55 1—4\7\

O ~

i 50 r -30%

o 45 S o

0 = 30 % reductions
Z 40 | target for 2030
5 |

- 35 T T T T T T J

s 1995 2000 2005 2010 2015 2020 2025 2030

Source: PLANYC — A GREENER, GREATER NEW YORK Goran Carstedt 2007

(4) SR SMNEFR RSB

Forecast variable
The trend so far

« Forecasting
scenario approach

— MER G A, What willthe future be?
S AL

* Backcasting Q

(landing place)

scenario approach

- KR HA R,
TUAE e AR

RIRFE R =N
HAKS: THEREER
.

i k]
K R
somgann | ek
BICRE |
R SN s
HORW, RORIBE © e

PASEE

RAREE B Ry I =2 HE

R AL
Y &
I 235 4L 23 K (wellbeing)
WP AF R (stock)

ki) 2 HEfR = AT 2

L FRAR: SR —— W ) DR ST R

2. NP PEBOR——EAT BRI BRI 46 70 i

3. AR B ——F Y DL Q3 T 3 e R S 2

2 R & RABRAREERE

B

FP SR T — IR REURAR N . ZImBEIRAE A . A BEVRAT %
CRET— UCRETR B R RE TR SR F 24 2 40%,  E60%(F
NARABLREBUR REARBERIAD




2011/4/20

(1) BEFRERERKRLR

o W HEARIEMMA R TE R
- F20204F Ft K A2E20%

o WA AR AL TR K REVE T AE
- R RN T AR GEREIR

o WA RRIRAE AR AL TR R IR
- AR IR A e AR B AR

ﬂCE FJI:/

ZOSOQE H 80%1)-5'\\\

- Y S R

_,fﬂfﬁ:

4 M A AR
T

-
=5 ah

RIEPERE

M |

usA Janpan rmman,- France

REER TR 5 ARGy

ool @Gss Ehuciear B Other

Source: BP Statisticol Review of World Energy, 2007

th[E FEL R BRA

B

Ll

A, . G R S

G tce

(2) RERMERSREL R

150
Bulldlngs
125 K 1 Efficiency
S Industrial
100 A ;
s l Efficiency
75 ,s“l Vehicle
Efficiency
50 - s
2° o l Renewable &
o g Gas
o BN ...
/// Low-Carbon Path
0

ce: LBNL

1990 2000 2010 2020 2030 2040 2050

hEER S AR TS T £ E

China

Beijing
Shanghal

Japan

Tokyo

0 2 4 6 8 10 12
t-CO2/person




ElSME T AR BT R T £ E

=) Comparing cities and Shair natiens 1or Graenhouss gae
AMISCInns per person

.........

Uk

GHG emissions per capita
@

2011/4/20

Emisions tom al agroutural, industrial and

China poduction- es sarvice activiies iInGhina, including export
based emissions production emissions but @cliding import
POAUCHON @MESSions
= Emissions ambeddead in the import poducts:
e M2 Avaragaimpod camon inensity ona dolir basis

Export embedded

E4050% of Chind lawel
Enesbrs 28 Emisions embedded i avpor podits

China consymption. EE Emizzions thal reflect the carbon footpent of
based emissions China to satisty s pecple's ving needs
Source: Ve . L i, Mckasay walpss

Source: McKinsey&Company, 2009.China's green revolution

£

/10000 RMB, 2000 price)

energy intensity of GDP (tc

1990 1991 1002 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

unitproduction energy consumption

Proportion of heavy industry  ——energy intensity of GDP

A" RS FEEET IR AT ML EEL

e
[T
s
o
X Th

@ate

Ly

NN MR

h E R HE AR E R 5

1996-20074F 1 [F SRR R B L i (MR —, 2010)

He | oA SO

IS8 ey [ il g

EH (gew [P [k [wk [sem | A
SR | s AR B s O

A
it

1996~ | 1.0550 0.9978 0. 9548 1.0085 [ 0.9746 1.125 0.9976 | 1.0028
2007

1.0011

EERI:
* REVRZE M 5 BEVRR LD T BRERTI
o« PR S AR E O3 T IRHETR

GORRIR: BRVF—4%F, BUARIRML. 27 R4 5 b AL e,

AR, 2010 (12)




LSRR HRME E PR B

2011/4/20

(3) HARLIHE RN

o IR AT LR B R B NN
FERATIA B b i e i
AT R N SO I B T IRH
= A AR B S A £ BT B K T
- SR AR I S A R PR R SR TR

MU MR NSRS N R B IR
- T E AT DL 3 R AR R AN e 4 i U
— [ B0 % BLBURF A 7 00 L1 IF R 22 DY R TR I B
BCEi, BElR. K. 55
- ARG IR L B 27 R RO TR ]

B New York | London Tokyo Shanghai |-
Item Fih5 A4 e A it
(2008) (2006) (2003) (2007)
Emission amount, MtCO, 52.17 44.00 70.44 184.89
Agriculture 4l -~ - - 0.7%
Heavy industry K T 8.1% 7.0% 9.2% 65.6%
Construction |l f xSk ]_[29.7% 33.0% 35.4% 13.20%
Ly [RmfE 39.7% 38.0% 25.3% 8.70%
Surface transport. b [ 38 i 22.4% 22.0% 30.1% 11.8%
Area i, km? 790 1572 2187.09  |63405
Population million; £ A 1 8.30 7.5124 12.3882 18.5808
AL AR R
10000 tCO,fkm? 6.60 2.80 3.22 2.92
Emission per capita, tCO, 6.29 5.86 5.69 9.95
— YR
Z SRR R SRR
AAframenak
AAGEtionof 00, g Deateridisationof procl dion g
e c0-SQcog
GDP
C

3

Rebound effects - consumers

pr— [

Bivant

TR FACRRHE A Y R RN

—ncome (S0P ppp]

§

10D 1D W NTH NN U 1D 1ME THBE TR TG DD DA THW 1M 3000 303 X%

AR AULBRHPRON A - AEIRCH 15 LGP — UL BR HERCH K V) T B 34 vt e

T ERREIRIHFE S REIR IR

onsumption

nergy intensity

O = N w b W0

1990 1995 2000 2005 2009

The comparison among growth index of GDP, energy consumption and energy intensity




EETI =S HRAMMEESHE

2000 20074 1 T M COZHI ik 12 I L9
e Coz HF it T CO2 HE ik (1 4= 115 CO2HI A ik LE 191 |

wicoz
16000 709%|
14000 8%
12000 669%)
10000 Zz
8000 609|
6000 589%|
4000 5690
2000 549%
o 529

2000 2001 2002 2003 2004 __ 2005 __ 2006 __ 2007

2011/4/20

(4) WiER LA Xa)/R

A

a4
=i ==
Vavass

Burning fossil fuels v

respiration

respiration

decompositiol

photosynthesis

WS (Carbon Sink) 2 2251k

Joa <
[
500
Ao
i -
FL

100 -

TS T TR TR T PN 200 SO PONDE S000 P00 PO0E J007

= TR HRERA w0 W TaEa s o momsh R el R e

T P AR R A L (1995-2007)

3 R RIS IR TR

o B Egex

PR
CEERR)
fi%10
F%ﬂﬁ:} — ]
p— S mer
-
1% Ve i“‘ il
o L
%2 b e v
_— o

EEEIRIE el AR (1 250 T A

System
_ innovation
Personalized
puslic ransport _(3 &

= Mobiliy leasing
Advanced =
collective transport Organized car
o s
P+R. bus lanes
X

policy optimisation
> S
_

S
— =
<

&
& ntetigent
@ motorways

System optimization versus system innovation

5 IRRIR (O] 5 21| 22 2 5] 3L

e
EEES

i
LHRMAL

oS
o

BRI

FAP PR K AT 0 AT G
ST S B

2GS T

w2
i
T 9 4
ik R
EXRLAE
[REz23h

SRR AR <O B ARIE




2011/4/20

Mobility from Shanghai Expo 2010

Incremental
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TOOL HIRE LEASING/SERVICE
none

use per unit time as required;
product not owned by group .
Such as public transit

rental of product per unit time
as required, such as taxi

degree of
. sharin
individual shared 9
the majority of consumer specified share of time
Durables, such as private ca use of product owned

by group. such as collective€ars

CONSUMER GOODS full ownership  CO-OPERATIVE

Manzini, Ezio and Francois Jegou (2003) Sustainable Everyday, Edizioni Ambiente, Milan
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IPAT Country Comparison

Growth 1971-2004
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Contraction and Convergence

Use of natural resources pp
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Commercial breakeven — Electricity Grid Parity with and
without carbon pricing and subsidies for a specific opportunity

Cost of

@commercial break-

alternatives even with
Jearning rates subsidies without
Carbon carbon pricing e.g:
price some US states

Incentives to

@commercial break-
even with carbon
pricing and
subsidies e.g: EU

Cost of fossil @commercial break-

fuel production even with carbon

(ol, gas, coal pricing without
prices) subsidies

@commercial break-

even without
carbon pricing or
subsidies

1
1
1
1
1
1
|« technologies
| economically
1| viable diminish
H over time
1
1
1
1
1

Levelized Cost of Energy (LCOE)

Time @seyond Breakeven

Source:DeAM analysis, 2008.
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Raising Carbon Tax for Carbon Productivity

Labour productivity rose ia paralle] with [aboar rosts
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Source: Weizsacker, WRF,2007

Moreover, high emergy prices need not hurt the
economy at all. Japan blossomed during the 15
vears of highest energy prices,
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