#2 3m HifFogE

EnWNE S e St 201 1FEATFH
HhEBR R BE 1B & $FZiF =
$23E HERREL (HiFo%E)
1IN = I
IKRFEHEZ BH LT (Michael Grubb O SCHEAT %2 HMD)
1. HADIRILF—ER CO2HH IRILX—HHEEEEOLTTHHEMNALE

e AT A

ELREARE - BNIE P
(24%)

B AT b
(36%)

KRR 2T A
(40%)

2., BiREI%REE
TRAF—L AT LAEHRT D DIEFTRLEF—EEZFD LD TRV, BRI,

TARNLF—JREMIE T AT DB AT RMICEBEIL vy FIEL LN TEX L0
AN

BAEDA R, A, KRHT AD TR E | 3TN ENBAEDEFED 1 0 04F,
4 04, 6 0%y

ARITHAIHES & & HITAEERRIBICIER, ko X b (LBRE~ORE) ITHEDLTREWN
HLOD, MOLAEREL L Ery (hEST AU B EnoTz) BEREOENICHESTWD
AIHEROB TR Z O S BAEOHR AR ED 2 (FREICE S0, AMAEEIZS% 2 04
NE—7, LoL, HFEERMOLHBER (X =NV R, AA v =— V%) BEKIRFBERN
B X —JRE LTH KL

FIRH A DOEREIZ D722 b AMICILET 200, RO FEREEE - Hill o Ut < \ZfFE
LN DONEL RO ED L3I < 28 [HRIERFE (stranded) |, L2>L, 7S 7F
A & LNG (LR HT R) ORFIZL > T, RER~OT 78 RAEZRH T HL I v —F v
r3H kDD H B



%2 3E HiffoskH

JRA L TIE, U T S EOREIC K > THRFNDEEOILRBRELMHIIND LWV Z

LIFA AT E T E T

BARET XL —

HERBULOFI S, W), KI)OEAERITH IR OB HE R ILE (FHEBHR)
JBA) . KEEIE ERDOBAF R R AXF—IHI Y DN RENETIHES D

SCHRZN D T R OBAEFR/E v RE = R L F—HEE R L BUED =R /LF — K OVE

Electricity and

Fuel

Global Energy

Electricity Only Renewable Sources Thermal Renewable Renewable Consumption
Sources Sources
125000 + 450
100000 + < 360
X
) 75000 + Fuet se 270
En o € =
X (Other) 5
- ] Fuel Use o
- | (Transport =
& s0000 L % (Transpor) | 1oy &
7 Fuel Use E
o} A b | (Buildings) 2
c ° i | 3
8 25000 | FuelUse 1 g0 &
g . )f 777777 ¥ - * (Industrial) E
£ Current 9]
8 (o] Electricity + O E
o Output
Losses in
-25000 + Electricity + -90
Generation
-50000 - -180
Wind Tidal Wave Hydro Geothermal Solar Biomass Fuel and
Electricity

X Bonn TBP (2004)
O Greenpeace (1993)
x IEA (2002)

3. BfiF7ay

© WEA (2000)
& Grubb & Meyer (1993)
® WEC (1994)

- RIGES (1993)
A WBGU (2004)
+ IPCC (1996)

Use

+ Shell (1996)
m Fischer & Schrattenholzer (2001)

- Hall & Rosillo-Calle (1998)

B e R

A RO 3oL B

Pacala & Socolow, Princeton Wedge Science Volume 35, Aug. 2004

16

'_I.
o

=
RS

=
o

Fossil fuel emissions (GtC/y)

2000

2010

Continued
fossil fuel emissions

2020

2030
Year

2040

2050

2060



F2 3 HirosE

FRKIFEBIARZT2AHT Ty FORSIFELZ—L D10 0 THEEE.
20BEOHBBERED 1 T H2D 30156 0~A L ~DH |,
800GW DAk S1FENLHEH SN D RFBOENL - frdd, % (HL =2 X G
Fffr D RBIBEZRYER « Wk Z b 72 5T 7 at 20F AT 72 0D D 1= 72 BRI~
DEKIL

4 . HifiBA%¥ Technology push A Demand Pull A
Technology Push (BUFFIZ X 2 WFJERHZE 5)
Wigley, Richels, Edmonds 72 &
BIITEMR RN &E L, £ LT GHG JEHEIK A2 Z e T& 5 L 91272
S TR THIO THRHEICHIR 25T 2 DN E L
Demand pull (i$5 £iE)
BT I RERMANGE Z 2 &, RFWA BT 0 THEE
HAfr~— 2O HH, GHG PR B DM HERH, Bl & W\ o e FIEOE A H]
GHG HEHEHSIEARMAZE ST 5 & 2O EEOHEHAIBEIR ORI b
END

5. FRTBAR & HhR
T rU~—7 ORSFEEA N OHER

12

Inland site
10 4+

Coastal site

c€/kWh

Gasfired power plants
Denmark Narway

1985 1987 1990 1993 1996 1999 2001
Time




TR 3 — BEE R O S il

#5230 HifFokE

10
1985
= Photovoltaics
E
S 1
% 1995
)
O
w 1980
2 Wind Power —Average
g Electricity from Biomass
ﬁ 0.1 Wind Power-Best Performances
s Supercritical Coal
38 1995 NGCC
(Natural Gas Combined Cycle)
001 \ \ \ \
0.01 0.1 1 10 100 1
Cumulative Electricity Production (TWh)
6. HfifEaR b
FEHMOFAEKLOCPH T = X b GRE)
Bty BED = 2 | IR | EE
N
(cents/kWh)
TN MR FE R E BT
FRFRBIR - BT BT IEHESL LTV D, & D
RIRITA L DHE NA 4-6 FREER & 2 I &
£ IGCC & DMA A DA NA 5-8 nTH7en
*Integrated Gasificatication
Combined Cycle : /' At A HE
77 5-7 4-8 - A MIBREITER LT OF]
RO IR K o TH e
%)
-FEZDRITED
A F A - A MIEBHI R D b OX
B A A~ 2 () g - ig g - 91) , SRR & D BTN 35
CHP (BAEDHR) - - BHEH LY b2V
&) G L > Ta A FDIE D
b [ 5-8 2-4 DEXNBHD
P 9-12 3-8 B T DU TR R

RE R ET — 2 BRI
Bl S CTEn, ¥ RICHE
LT — 280 +m L
AR




F2 3 HirosE

B FEHE 5 O PV*
1000 KWh/m?/4E (UK)
2500 kWhim?/ 4£ (77 V) 5, B 7
7))

*photovoltaics : KF5 %

50 -80
20-40

15-25
5-15

BV EME L FE SRR
Rax MET, B&iEg iz
TEVE EAT M 2 F

T ZORIMEKBFEBELHITOFEE 2 A b &P (RIZIX 2020 205 2025 ) 2 A FOTHIZRY, =2 M
4:7C 2004 FEUEMEICHG L, Wi E ) oAl CRse

FHICBIFART UYL A RRE — 7Y FKW O

“EWITIRRSFZDOS TV

a VSRR (RFOENL - BT, A7), oo a A~ 2, L)

BEAF T T s AT AE

TEEEBPIIT S A AREE, BBR. KE (B L% 2 #13 CO2 B3 3% —JE) b Ol - REICIRD)
PNA FREOBIED 22 A b & 2020 DT ($cents/litre g.e.)

et BED I A b 2020 4=

AN UN(T 4 —EN) DaA R 35/(37) AR ORBLUT & D
JEU I A A% % %9 $50/barrel (FOB Gulf

cost) 95

Tx )= (FhUFE) (FFVL) | 25-35 22-31

X )—(RTEBIY) (7 AVUH)|40-60 37-56

TH ) — L (EW) (EV) 50 — 80 40 - 65

T ) — (L a— A VE) 50 — 90 27 — 67
NAFT 4 —CL (FH) ((XV A) | 99165

F-T 7 —B GERI) (15U R) 53 -89

TRINIRINTT ) THRBUTE R, TTUNNDF ) — ) iE sk

NA TV NEEVHIT CO, Pk 74 B AT 6E,

BrCRESND HAOH

B LB & 72 5ERDY CCGT H D WK FE DR

FRBHEIL B80S0 T, RRHRINO VN TR EWET 5013 A M TH S
A FRELERFITIERRFEEI LD b= A b



#2 3m HifFogE

AW FEME T oG L RO 2 L — 257 A (ITIASA)
53DFK/NaAANFTIFIZEBITFAH2 10 04FETHO GHG gEH &

12%

11% +

10% -

9% -

Relative Frequency

3% +

2% -

1% +

0% -

8% -

7% H

6% -

5% -

4% -

Near-optimal set of 53
technology dynamics

5 10 15 20 25
Ranges, GtC

30

RN A ST U FOPHEITLT L =X —EHM b D IR S22,

AMRF= RN T —~OFGITmRBRE (B, ¥ —LY o R Ay =—)b,
ZOMARBIKOBED 12 AT LR TWS, TNERREOTFILF—V AT
LR AT b Lol LR idZe 5720y But how?

7. IRILF— - BRIEETEBER
BT EH DES & B D [FEDL]

Government

l Polkl& Pro mmetervelons 1

Product/ Technology P@ Consumers

Basic
R&D

Applied | Demonstration| Pre
R&D

Niche Market| Fully
Commercial | & Supported |Commercial

Market engagement  Strategic deployment Barrier
programmes policies removal

T

Idea

Market Pull

= W f@gmii Tj U‘

. i MarKet expansion
Cost pegr unit Commercial p
Technology “Valley of Death”



%2 3E HiffoskH

BTG & EFERIAEE
77 BATHE S X ARSI E O ) E & AR, AR~ OFBR & L
TIEFEY,

I T :BANIEFICHL, "oz (L0 Xunwyay) BuE
£l Bt o

R IR R OHAMEOR 1T, b o & b EFHHTIIRVEEOO L DI
RPN ERT 2RO TV D (B & BMITIZIERE TR
BRBEWREARDOA V2T 4T

RFET A FOWEME RNHEFEH SR E LTy

AR &D bAFFHR & L TiHssW

it

1 9 8 ORI, JRKRIE W < DD KRB e = L F—HAif~ O BRI & 73 5 1
{LDOEFFICRZEE TR T LE-TZ LITH D,

SEVRXRELTOEEEFE E£TIZ, NRREESFE

— R DIEDL (technology valley of death) DIFE(E GESINNEEN S 7200)
KR & DB DD S FEENAIFIMICEN LT, KO ZHD b

BB O ZEZ G D 1o 8 DA

© BURFIZESHE - SIS R&D. EFED 7O D& eriai L, KN THT7 7B ATE
LT7ATTOLHEESLD

© BUFITHEE D HRON D KO RIERANERIMERL A, L0 D RGRRRFORELE L
270 EEET S

-+ BUR DS R FEBLCIR B AR IS | 2 I TR IR B BT O M i 2 B 2 ki 4 4%
%)

BIEED X 5 RERTRIANREEOSE S, ERLOATIEIA 57,
PR 2 19 5 121, BAfrsog OB O B IC BV T R&D BN & 2 e
T2HODH B DL IEEMATDOEIRRE L HRTTRL RN

FEWEF OB ELZHED D 72D DBUR
g7 e 75 A
ANHIEAD R&D 2 L5 TR o REEEICLDIFEEIZTD



%2 3E HiffoskH

-« CHTERAN O ERRE AR BR D 72 8O D BUR
KRBUL DTG 2 TER L, Bl o =2 2 b 2 K

- [EEEDHFE
BEAEHMT 2 RN B - HIEEORBE A8 U TV RBEFRITE DL D

« AERIE O NI LR
FEAT R OMEHL DL < ORI W TR - R A2 R T 5
ELEH D & B P I I W T OHRHHE RS [P IR BRI D CO, 2% <RI 5
& OREREF 2N U, Bl (ROl ot rdeE s €5
BAT S8 7 1 & 2 D BN E TOFEENRIL, B S AT HER DR DO H Ak B %
FITIEA D L ) iU TR UM E)
FRDIRRFAERIZTT TOA 7 TEEO =D ORMTEE X, [WE LD
DHATBERD & 5 — 2> Ol

it A VA=A
BifioA o Fax—8— ZUIRFERCTF v —2FTDH I LR LTZBUF
AR DA

- THHURE T 7 7T A A EERICEA S AR TE L D7 4 —/L RT A B
L, [FEH) TORTH—vr A« F—=F 28T 25, ZOWmfEZ @ U THRA
i S, BB FOWTERIE A I8 & £ 0B S OEBEOHRICHT 2 AEE 5
Z %

- FEREDREE
BEAFE 2 B3 5 K O Zefiidh . 3 LERIRICIER T 2 8l 7e &
BEFOTSBIME TR EROT R CEAHT L2 L 52H0TND

- TR —FTEAOFEIE I E AR T e 7T A L R E
(CEANIEEZR EDBNIIZIRAY (B =R OFHEAiT 2 BT rI et H V)

- TRV X S OB AN () XA R < R RN b ORI, Ak
B ST D 78 EFHIR~OFERBGI, Hi g o o h s &2 Y v o
SEDBURNLEL

FER OBMHRE « £ OFE LR



F2 3 HirosE

< HAf S 0 FERIFNZIZEAER TR TH L0 /N TH D 1dllma X M e &
FoTWDLRBIZAHZ
< HTHEIR ORI, EIREADA T 4 T L DR AR T B
-+ BRI ZRBE, FEAERTRE T kL — 3 M SRR (JR\) 36 R ) 0D [EE RS B Y
HlEE 72 &)
IHEWATRAI 2R FORELHHEED 5
Akl & BEAF il 0 BAAR

- New Technology
= Established Technology

L Established Technology
(with CO2 Pricing)

=2 Public learning investment
\ 22 Future Benefit

Cost to Produce
Electricity
/

%%%

Break-Even o _
Point Cumulative installation

- O F—HGHAT (IGCC, PVARL) ITIFLVEZ OFRENLE
SR P TSI & 2 Ml B 80 SE N ~ D& & | & R 38 Clde <R
FEMOA 7 TREEITIREY T 52 & T, D7D RD&D, CO, HEHIHERR
SIHIEE, Sl omigt, FERERUE, BRIEAY B O 72 O BUR AN 2L

8. f&a

1) SESEREWA TV a v OMAEDEEZEL TOA, REEXIHRE L THR)

2) FEFIHAN O MLEEVE L\ D OIE, AR RD&D X HCHEARRY 22 it D B S I R 9
2L ERFETIERW

3 ) R DAREAS 1T D FIEPMER B EM A~ DG Z felh 95 L CTEHEREE LR DM,
ZRET T TRy (HEE&E RIRBSEITRE AR & L TRESRMETIES S
N ST WY)




%2 3E HiffoskH

9. iR
Sanden, B.A. and Azar, C. (2005)?® Technology Lock-In ® U A 7

We make a distinction between economy wide and technology specific policy instruments and
put forward two key hypotheses: (i) Near-term carbon targets such as the Kyoto protocol can
be met by economy wide price instruments (carbon taxes, or a cap-and-trade system)
changing the technologies we pick from the shelf (higher energy efficiency in cars, buildings
and industry, wind, biomass for heat and electricity, natural gas instead of coal, solar
thermal, etc.). (ii) Technology specific policies are needed to bring new technologies to the
shelf.

There is a risk that the society in its quest for cost efficiency in meeting near-term emissions
targets, becomes blindfolded when it comes to the more difficult, but equally important issue
of bringing more advanced technologies to the shelf.
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