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/ / / / / /
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E IEEJ Reduction Potential | IEEJ J
by Energy 70
Technology in 2007
2005 Energy Intensive 2007
Industry’ 2006 2007 2007
OECD OECD 7
EU15
( / / /
)4 / / /CO, / / /
( ) N,O CH, |/ /
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IPCC-SRES A1l IPCC-SRES A1l
B2 B2 2020 1990
BaU
3 2 2050
2020 2030 2030
3,637MtCO2 980 970 255MtCO2
1,190MtCO:> 1,140MtCO:> 17.107MtCO: 2,131MtCO>
2050 70
BAT 2020 2030 2030
BaU
2
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IPCC-SRES-A1
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IEEJ NEDO
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2.2.

A |[EA~ Reducing Greenhouse | B D
. : C APP
Gas Emissions The Potential CO> 2006/ 2007
/ of coal' 2005 2008 2007
2006 APP
6
EU 25 gggg OECD 2007 APP
6 EU
OECD OECD
IEA World Energy Outlook 6
2006 127.2MtCO>»
11
2030 - 686MtCO2
358.5MtCO2

1,867MtCO2 =1.87GtCO2

BaU Real
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(1 5%)

BAT4
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E Battelle TOWARD A SUSTAINABLE
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F WBCSD Mobility 2030 2004

G IEA: = COOL APPLIANCES Policy
Strategies for Energy Efficiency Homes'

Nz IEA
2000-2050 CO2
2020 1t No-Policies, Current Policies
30% (LLCC: Least Life-Cycle Cost
2020,2030,2050 efficiency) 3
29% Current Policies
2050 50%
2030 30% 2030 IEA OECD
7,687MtCO2 2050 2030 572MtCO2
22,047MtCO2
LLCC No-Policies Current
Policies
1990 2030 5
2020 2030

WBCSD: World Business Council for Sustainable Development
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Governments

(D) Request Offer
a series of policy templates

(2)
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GHG
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GHG Policy Template

4) mitigation adaptation
GHG
Unilateral CDM CDM
BAU
CDM
2030 280
670 UNFCCC 2 30

-2 Estimated additional investment and financial flows needed
for adaptation in 2030 billions of United States dollars

Sector Global Non. Annex-|
Parties

Agriculture, forestry and 14 7
fisheries

Water supply 11 9
Human health 5 5
Coastal zones 11 5
Infrastructure 8 to 2to41

130
3

1 IPCC

30

http://unfccc.int/files/cooperation and support/financial mechanism/application/

pdf/potential for enhanced investment and financial flows.pdf

54



GHG

CDM
CDM
ANNEX1
CDM
2 adaptation mitigation
LLDC
1
3
CDM
BAU additionality
CDM

GHG

55



GHG
CDM

CDM
CDM

GEF SPA LDCF SCCF AF
mitigation LLDC
adaptation
GHG
GHG

GHG

RPS

56






@ >

G M mgo

moow>»

n

IEA ‘Tracking Industrial Energy Efficiency and CO, Emissions’
OECD Round Table on Sustainable Development ‘CAN
TRANSNATIONAL SECTORAL AGREEMENTS HELP REDUCE
GREENHOUCE GAS EMISSIONS?”

IEA World Energy Outlook
IPCC Climate Change 2007 Mitigation of Climate Change

IEEJ
IEEJ ‘CO, Reduction Potential by Energy Intensive Industry’
NEDO

()

IEEJ /
70%

IEA ‘Reducing Greenhouse Gas Emissions The Potential of Coal’
CO,
APP

Battelle ‘Toward a Sustainable Cement Industry’/ Battelle
‘Toward a Sustainable Cement Industry, Substudy 8:CLIMATE
CHANGE’

WBCSD ‘Mobility 2030’

IEA ‘COOL APPLIANCES Policy strategies for Energy Efficiency
Homes’
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A |EA “Tracking Industrial Energy Efficiency and CO, Emissions' 2007

sectoral improvements

2
CO,
1972 3,235 MtCO,
(Mt) CcOo2 (M)
120 - 155 370 - 470
55 - 108 220 - 360
60 - 72 480 - 520
31 - 36 52 - 105
7 - 10 20 - 30
12 - 24 40 - 70
285 - 405] 1,182 - 1555
/
Motor systems 143 - 191 340 - 750
Combined heat and power 48 - 72 110 - 170
Steam systems 36 - 60 110 - 180
Process integration 24 - 60 70 - 180
Increased recycling 36 - 60 80 - 210
Energy recovery 36 - 55 80 - 190
608 - 903] 1972 - 3,235
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B OECD Round Table on Sustainable Development
‘CAN TRANSNATIONAL SECTORAL AGREEMENTS HELP REDUCE

GREENHOUSE GAS EMISSIONS?' 2005

2005.7

MtCO,

2020

7%

11%

3%

12%

total

33%

50%

45%

NZ

40%

20-22%

2020

Mt-CO2

17

29

28

95

173

(MtCO2)

2-5%

2020

12.2%

1,010

17.2%

1,419

Gt-CO2

80-100

co2 50

1,000-
10,000

cOo2

60



C IEA World Energy Outlook 2006

2030
2276.7MtCO,
2030 CO2
13.7 |ctco2 reference scenario -22%
1.3 |ctco2 reference scenario -18%
2030 CcO2
906.7 |[MtCcO2 reference scenario -11%|
2030
OECD
reference scenario %
-8.2 -12.2 -18.7 -17.0
-4.7 -11.5 -13.3 -9.1
-7.6 -11.7 0.1 -4.8
-94 -83 -10.8 -10.0
-4.9 -87 11.3 -0.5
-0.3 - 12.6 7.2
-6.5 -10.5 -9.6 -8.6
Mt
-8.0 -5.0 -123.0 -136.0
-20.0 -5.0 -58.0 -83.0
-28.0 -15.0 - -43.0
-33.0 -6.0 -56.0 -95.0
-1.0 -4.0 50 -
- - 20.0 20.0
-91.0 -35.0 -211.0 -337.0
2030

p242 Figure 9.16
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D [IPCC Climate Change 2007 Mitigation of Climate Change IPCC
4 2007
2030
IPCC SRES AlorB2 CCs
Al CCS 3,330 - 6,330 MtCO2
B2 CCS 2,281 - 5010 MtCO2
Al CCS 3,139 - 6,424 MtCO2
B2 CCS 2763 - 5750 MtCO2
2030 2030
GtCO2 GtCcOo2
OECD 0.39 OECD 0.09
0.04 0.03
OECD 0.64 OECD 0.31
World 1.07 World 043
OECD 0.93 OECD 0.03
0.23 0.01
OECD 0.72 OECD 0.21
World 1.88 World 0.25
OECD 0.39 OECD 0.28
) .
OECD oag| CC5* OECD %02
World 0.87 World 0.49
OECD 0.45 OECD 0.09
0.06 .
OECD 0.42| CCS* OECD 005
World 0.93 World 0.22
OECD 0.2 OECD 2.85
0.07 0.49
OECD 0.95 OECD 4.02
World 1.22 World 7.36
WBCSD
2010 2020 2030 IEA Alternative
scenario World Energy Outlook 2004
p360 table5.8
CcO2 %) cO2 Mt
2010 | 2020 | 2030 | 2010 | 2020 | 2030
World 22 6.8 114 133 505 997
OECD 2 6.9 115 77 308 557
2.8 6.8 114 49 170 381
2.3 6.2 11.2 8 8 27
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D [IPCC Climate Change 2007 Mitigation of Climate Change IPCC
3 4
(MD)
sub-sector| product Al | B2 B2
CCS
430 - 1,500 420 - 1,500 70 180 70 - 170
OECD 90 - 300 80 - 260 24 30 21 - 26
80 - 240 85 - 260 13 25 14 - 26
260 - 970 250 - 940 33 120 35 - 120
53 - 82 49 - 75
OECD 16 - 25 15 - 22
12 - 19 8 - 13
25 - 38 26 - 40
720 - 2,100 480 - 1,700 250 350 200 - 280
OECD 65 - 180 50 - 160 23 32 22 - 27
40 - 120 20 - 60 16 - 17 8 - 9
610 - 1800 410 - 1,500 210 300 170 - 240
85 58
OECD 35 40
5 3
45 15
110 100 150 140
OECD 11 10 15 13
10 12 14 16
87 80 120 110
150 - 300 140 - 280 75 150 72 - 150
OECD 70 - 140 67 - 130 35 70 34 - 70
12 - 24 12 - 24 6 12 6 - 12
68 - 140 65 - 130 34 - 70 32 - 65
49 - 420 37 - 300
OECD 28 - 220 22 - 180
3 - 21 2 - 13
18 - 180 13 - 110
world total 1597 - 4597 1284 - 4013 545 - 830 482 - 740

63



E ()
2005

2020
[ J
3,700MtCO,
co,
79 o5 | 174
115| 368| 483
103 10| 113

297 473 770

510 | 910 ] 1,420
10 10 20
80| 150]| 230

600 | 1,070 | 1670

378 155] 533
378 | 155]| 533

183 | 409 592
- 73 73

3| _482] 665
1,500 | 2,200 | 3.700

BAT

2020 Mt-CO2
17
EU15) 29
28

79
95
174
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E ()

CO,

2005

2020

Mt-CO2

115

368

484

2020

Mt-CO2

EU15)

NZ

895
10.1
35
2.5

EIT

103

11.2
7.8

19

9.7

29

132

65

CO,



)
2005

1980

CO2 (MtCO2)

141911673 ]1010 1,191

BAT

cOo2 MtCO2)| Mt-CO2
328
EU15 50

378
69
17

32

25
155
533
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E ()
2005

2020

CcOo2
MtCO2)

Mt-CO2

EU15

130
50

183

60
101
172

24

31

21

409

592

2020

CcO2 MtCO2)

Mt-CO2

11
51

73
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F ()
“CO, Reduction Potential by Energy Technology in Energy Intensive
Industry' 2006

Al 1,190MtCO, B2 980MtCO,
2030
Mt-CO2(2030
(PCC-SRES) Al B2 Al B2 Al B2
OECD 2 2 13 9 - -
15 12 45 36 100 91
18 12 36 25 22 18
14 10 9 7 5 4
38 28 12 9 - -
110 95 380 330 - -
31 25 170 140 32 29
21 14 22 14 9 7
3 4 13 16 - -
5 3 63 32 - -
260 210 760 620 170 150
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D
Al 1,020 1,140MtCO, B2 970 1,090MtCO..
2
> BAT
>
SP
Mt-CO2(2030
(IPCC-SRES) Al B2 SP
OECD > > 7 13
15 12 27 45
20 13 45 36
10 10 11 9
40 30 45 12
110 92 533 376
30 25 117 167
21 14 30 22
3 4 14 13
5 3 49 63
560 510 880 760
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H ()
2007

CO, N,O
e 7
17,107MtCO,
EU15
2050 3937 1176 6154 1464 3665 711 |-
1990 % 71% 18%| 109%| -224% -63%| 108%
2004 % 72% 29%| 108%| -114% 4%| 105% 88%
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(

)

/ 2007
* 2030 2,131Mt
co, 2030
Mt
26.47 19.24 7.23
8.43 6.17 2.26
t
2,647 1,924 723
843 617 226
CO, 2030
Mt
5 5028 3,846 1182
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J 70 2007

2050 Al
255MtCO, B? 212MtCO,
2050 1990 70%
2000 70%
MtCO2
22 31 (e] 28
9 19
19 53 18 71
28 21
6 32
10 56 7 58
34 23
12 28
73 115 55 55
CCS 42 -
255 255 212 212
MtCO2
29 25
84 53
27 79
73 55
CCS 42 _
255 212
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A |EA “‘Reducing Greenhouse Gas Emissions The Potential of Coal'
2005

cOo2
EU -2003 2020 150-160Mt t
- 6.00 MtCO2
5 0.75 MtCO2
- 5.37 MtCO2
2030 USC sub-critical
PF plant) 20
COAL21*
p48 Figure 20)
*
co2
EIA
2
-( 139)
315GW 2001 147GW 2025 168.00 GW
-( 2028 315GW 229GW
2025 86.00 GW
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B Co, 2008
* 1,86 7MtCO,

IEA World Energy Balance 2006

BaU Real BAT
2005 5 2030
- ANNEX 1 Non-Annext
OECD
OECD Fuis
2030
MtCO2
OECD 368
OECD 46
OECD 189
44
647
792
325
103
1,220
1,867
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75

C APP 2006 2007
2006
e * 127.2MtCO,
2007
)
358.5MtCO,
*
CDQ
Coal Moisture Control
COG Recovery
Sinter Waste Heat Recovery
(Blast Furnace) BFG Recovery
TRT
PCI
Hot Stove Waste Heat
Recovery
(Basic Oxygen Furnace) BOF Gas Recovery
! BOF Gas Sensible Heat
(Basic Oxygen Furnace) Recovery
2006
MtCO2
1.CDQ 20.2
2.Coal Moisture Control 53
3.COG Recovery 36.1
4.Sinter Waste Heat Recovery 51
5.BFG Recovery 36.1
6.TRT 53
7.PCI 3.7
8.Hot Stove Waste Heat Recovery 0.9
9.BOF Gas Recovery 9.6
10.BOF Gas Sensible Heat Recovery 5.0
total 127.2
co, 70%
2006 APP6




C APP 2006 2007 2007

2007
MtCO2
1.CDQ 25.6
2.COG 78.1
3.BF 2153
4 BOF 21.7
5.SF 17.8
89.6
111.4
total 559.5
total( 358.5
2007

MtCO2 1t

4.8 0.04

2.8 0.06

12.2 0.13

OECD 29.8 0.14

14.4 0.14

31 0.20

15.1 0.23

25 0.26

14.2 0.45

215 0.56

21.2 056

216.9 0.62

total 358.5
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D 2007
686MtCO,
BAT

2012 BAT

BAT

CDQ
TRT
CcC
BOFG

MtCO2

OECD 2
56
42
23
60

428
47
18

total 686
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E
Battelle “Toward a Sustainable Cement Industry’ 2002 /'Toward a
Sustainable Cement Industry' Substudy 8 CLIMATE CHANGE 2002

e 30%
1t 2020
(improvement area)
- 7%
- 11%
20% 3%
5% 1%
5% 1%
AFR 12%
30%
20 50
2020
(%)

50%

48%

32%

36%

NZ 40%

34%

45%

28%

33%

26%

35%

25%

23%

21%

World 29%
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F WBCSD *“Mobility 2030°

Carbon neutral hydrogen used in fuel cells

o 2030
7,687MtCO, 2050 22,047MtCO,
GHG 4
factorl factor2 2
CcO2
2020 2030 2050
Diesels(LDVSs) 61 160 181
Hybrid(LDVs and MDTSs) 161 474 623
Biofuel-80% low GHGsources 386 1,207 3,030
Fuel Celles-fossil hydrogen 400 1,293 3,364
Fuel Celles-80% low-GHG hydrogen 400 1,333 4,650
Mix shifting 10% FE improvelment 451 1,455 4.864
10% Vehicle travel reduction-all vehicles 639 1,765 5,335
total 2,498 7,687 22,047
pl113 Figure 4.7 IPCC 4
(combined technology)
(increment)
Dieselisation 18%
Hybirdisation 24%
i . 20%
Conventional and advanced biofuels 80% CO2
Fuel cells using hydrogen derived from 45%
fossil fuel 0
2050 80% carbon neutral

Additional fleet-level vehicle energy
efficiency improvement

10% reduction in emissions due to better
traffic flow etc.

p115-118
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F WBCSD “Mobility2030

Figure 4.11 Combined technology case

Glgatonnes CO,-Equlvalent GHGs
12 - == Reference Case Level
(Road Transport)
10 Increm_mts
Diesels
(LOWs)
8 Hybrids
(LDVs + MDTs)
Biofuels
& (80% Low GHG Sources by 2050)
Fuel Cells
4 (Fossil Hydrogen)
Fuel Cells
(80% Low-GHG Hydrogen by 2050)
2 Mix Shifting
Remalning GHGs (10% Fuel Econcmy Improvement)
7 10% Vehicle Travel Reduction
o {All Road Vehicles)
2000 2010 2020 2030 2040 2050

pl17 Figure4.11
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F WBCSD “Mobility2030

Figure 4.8 Estimated volume of carbon releases from passenger cars and light-
duty trucks; possible future hydrogen production technologies
{electrolysis and renewables), 2000-2050, based upon “optimistic "

vision created by the NRC Committee on Alternatives and 5trategies
for Future Hydrogen Production and Use

Metric Tons of Carbon Annually (milllons)

800 == Mo Hybrid or Hydrogen
700 == Hybrids, No Hydrogen
600 == Hydrogen: Dist Elec-F
300 == Hydrogen: Dist PY-Cr Ele-F
400 == Hydrogen: M5 Bio-F
00 == Hydrogen: Dist WT Ela-F
200 == Hydrogen: M5 Bio-F 5eq
100

0
-100
=200
=300
-400 T T T T

2000 2010 2020 2030 2040 2050

pl14 Figure4.8 NRC
“optimistic” vision

Figure 4.10 A possible reduction in CO, emissions through rapid introduction

of Hybrid Electric Vehicles (HEVs) using conventional fuels, or
vehicles using renewable fuels, into transport

€O, Emisslons (MtC)
|

70 —— SE——— == ()2 Emissions w//o HEVs

proj I F

60 —_—— e CO2 Emissions with HEVs
[ == (02 Emissions with HEVs
: and Biofuels

= | == (2 Emissions with

Fuel Cell Vehicles
40 |
AN B

30 . L

20 \ \
|
| \

10 L
I
|

0 T T 1 T T T T T

2003 2008 2013 2018 2023 2028 2033 2038 2043 2048
pl15 Figure 4.10 ‘E4 Tech’
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G |EA: 'COOL APPLIANCES Policy Strategies for Energy Efficiency

Homes' 2003
®OECD
2030 572MtCO,
(Current Policies)
Least Life-Cycle Cost

2010 322MtCO,

LLCC:

Figure ES.3 Residential electrical appliance electricity consumption
under No Policy, Current Policy and Least Life-Cycle Cost
2005 scenarios in |IEA countries, 1990 to 2030

4000
+ 484 TWh, 13%
+ 240 ML CO, [
3500 < E——
+ 292 TWh, 10%
3000 — + 146 Mt CO,
“1110TWh, 33% ||
S572 Mt CO
2500 < 642 TWn, 20% :
. - 322 Mt CO,
2 2000 Je===
-
E 1500 —
1000 <
500 <
0 T T T T T T T T
19490 19495 2000 2005 2010 2015 2020 2025 2030
e Current Policies Mo Policies LLCC trom 2005
pl4 Figure ES.3
LLCC EU
pl27 Table3.6 37
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