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HARMONY AND GAP
Global visions vs. national targets

Fengjun DUAN
The Canon Institute for Global Studies

Global Vision

Emission Pathways to 2050 (Z650 scenario) of Energy Related CO,

35.00

m 30.00 / \
5- 25.00
[4)]
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:s \
(%)
15.00
& =
O 1000 \
N \
N—
5.00 \
0.00 L 1 Il
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Globe  ==Developed countries ====Developing countries

The global line is estimated according to the GHG reduction pathway presented by Matsuno et
al. at the CIGS Symposium on Oct. 27, 2009

The lines for the developed and developing countries are estimated based on the G8 Summit
Commitment




Current national mitigation plans
--- Main developed countries

-- US (American Power Act)
reduction from 2005 level: 17% (2020), 42% (2030), 83% (2050)
international offset: 1-2 billion tons of CO2 annually

-- EU27 (EC commitment 2009.2.4)
reduction from 2005 level: 24% (2020), 60% (2050)
international offset: 15-20% of annual reduction

-- Japan (“Hatoyama target” & “Basic plan of energy”)

reduction from 2005 level: 30% (2020), 40% (2030), 80% (2050)
international offset: unclear

Harmony
National targets vs. Global vision

_ Inclusive targets
15

\

1 I —

0.5

[

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

(STeA9] OO 03 Onres) UOISSIWH

——Globe =——Developed countries ===Developing countries us ® EU27 ® Japan

The global line is estimated according to the GHG reduction pathway presented by
Matsuno et al. at the CIGS Symposium on Oct. 27, 2009

The lines for the developed and developing countries are estimated based on the G8
Summit Commitment

National and regional targets are plotted according to the national commitments




Gap

National targets vs. Global vision

_ Domestic targets
15

0.5

(S[eA91 SO0 03 o1r3eI) UOISSTWH
[ ]

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

——Globe =——Developed countries ==Developing countries US(domestic) B EU27(domestic) @ Japan

The global line is estimated according to the GHG reduction pathway presented by
Matsuno et al. at the CIGS Symposium on Oct. 27, 2009

The lines for the developed and developing countries are estimated based on the G8
Summit Commitment

National and regional targets are plotted according to the national commitments

Potential to fill the gap
--- National plans of major developing countries

-- China (submission to Copenhagen Accord)
reduction from 2005 level: 40-45% per GDP (2020)

-- India (submission to Copenhagen Accord)
reduction from 2005 level: 25-30% per GDP (2020)

2.5

15 e ———

0.5

(S[eA9] GOOT 03 O1el) UOISSTWH

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

——Globe —Developed countries =——Developing countries M China B Inida

The annual growth of GDP is assumed to be 8% for both countries




Gap

National targets vs. Global vision

&) 2.5
= m
3 1. Further emission reductions are
5 necessary not only in developed —
o 1 . . . EEE—
o countries but also in developing ___
® 0> — countries. —
3 —e
% 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
E ——Globe ——Developed countries =—Developing countries
M US(domestic) B EU27(domestic) ® Japan
B China M Inida

The global line is estimated according to the GHG reduction pathway presented by Matsuno et al. at the
CIGS Symposium on Oct. 27, 2009

The lines for the developed and developing countries are estimated based on the G8 Summit Commitment
National and regional targets of domestic emissions are calculated from the national commitments

Scenarios to fill the gaps

50 Gt CO2
40
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0
2000 2010 2020 2030 2040 2050

mm Developed countries i Developing countries  e==7650

. 2

Kyoto Protocol extension with
40 G8 Summit Commitment
30

50 GtCO2

20

10

2000 2010 2020 2030 2040 2050

i Developed countries i Developing countries  ====7650

The gap with scientific request can not be filled fully.




Scenarios to fill in the gaps

50 Gt CO2
40

Reference

30

20

10

0
2000 2010 2020 2030 2040 2050

i Developed countries i Developing countries  e===7650

< ¥

>0 GtCOo2 Domestic efforts only (Z650+) 20 GtCOZ — \jith international cooperation (Z650)

40 40

30 30

20 20

10 10

0 0

2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050

i Developed countries i Developing countries  e===7650 mm Developed countries i Developing countries  =====7650
Domestic efforts only With international cooperation
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Global and regional abatement costs comparison

Global abatement costs Abatement costs of developed countries
4,500 3,000 /
¥ 3,000 & 2,000
2 ]
5 ——2650 S / ——2650
& 1,500 —B-2650+ @ 1,000 / —B-2650+
0 0
2010 2020 2030 2040 2050 2010 2020 2030 2040 2050
Abatement costs of developing countries
1,500
The additional abatement costs in the
developed countries in the case of domestic /
. W
efforts only compared to the case with 4 1,000
international cooperation are much more s ——12650
than t}}e cost savings in the developlng‘ = 500 2650+
countries for them to take the same shift.
Therefore, the cost-effective results indicate
that the domestic efforts only is not the 0
best scenario. 2010 2020 2030 2040 2050

10




Reduction images of the two scenarios

=1 1600
2.
»
2- 1200
o]
(o)
=+ 800
@)
O
I

400

0 -
reference
G: Globe I: Developed countries D: Developing countries
global emissions requested by science domestic reduction in developed countries

== the G8 Summit Commitment domestic reduction in developing countries

I giobal or regional emissions collaborated emissions reduction

P

global reduction international offsets

Action, effect and finance

Reference to Z650+ Reference to Z650

Accumulative
costs Domestic efforts only With international cooperation
(2010-50)
(Billion US$) Acti Reduction S Action Reduction Cost
ction (Gt CO2) 0s (Gt CO2)
Developed Domestic
. i 260 55,000 .
countries reduction International
Collaborated  offsets 130

reduction in

developin 2000
V! tp 9 Domestic 115
countries counts

Total 375 73,000 375 30,000

The saved cost in developed countries could cover the total cost of

the collaborated reduction in developing countries.
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From gap to harmony
Global reduction mechanism

Ratios to the 2005 levels 2005 2030 2050
Reference 1.5 1.7
World
Target. 1.2 0.75
Reference 1.1 1.0
Dovetree
Commitment ‘ [z 0.6 0.2
Reference (NAMA) 2.0 2.5
Developing
countries
Global vision 1.9 1.5
13
Harmony
With national targets
Ratios to 2005 levels 2005 2030 2050
Reference |World 1.0 1.5 1.7
Z650 World 1.0 1.2 0.75
Developed countries 1.0 0.9 0.5
us 0.9 0.4
(0.8) (0.4)
EU15 0.85 0.5
(0.5) (EU27)
Japan 0.8 0.4
(0.6?) (0.2?)
Developing countries 1.0 1.6 1.1
China 1.6 0.9
India 1.9 1.7

Red numbers indicate the national domestic reduction targets.
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Harmony - potential
With national scenarios (China)

Emissions
Scenarios Actions
2005 | 2035 | 2050
Reference Extension of current 2.3 2.35
energy policies (2.0) (2.5)
Low Carbon | Enhanced energy policies 10 1.7 1.7
Enhanced | With international 1.6 1.0
Low Carbon | cooperation (1.6) (0.9

Data source: “China’s Low Carbon Development Pathways by 2050”
Red numbers indicate the proposal of this study
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Harmony - financial capacity
With national scenarios (US)

Average costs (allowance prices)
. (2005 $/ton CO2)
Scenarios
2020 2030 2050
Cap and trade (APA) 24 39 102
Without international 49 30 209
offsets

Data source: “EPA analysis of the American Power Act”
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Harmony - technical capacity
With national action plan (Japan)

Annual CO2
Actions reduction potential
(Mton)

To apply the Japanese high efficiency coal
fire power generation technologies to US, 1,300
China and India

To deploy the nuclear power generation

technologies worldwide 6 (per unit)
To apply the Japanese technologies in the 340
iron industry worldwide

To apply the Japanese technologies in the 180

cement industry worldwide

Data source: “the Industrial Structure Vision 2010”
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Summary

--- To realize the global vision
Current national mitigation plans are not enough
Further domestic efforts are very costly
New climate regime is necessary

--- To achieve harmony

Global, regional, and national cost-benefit performances are
important

Enhanced international cooperation mechanism is essential
--- EXxpects to the international mechanism

How to deal with the large amount of international offsets (130 Gt
CO2 during the following 40 years)

How to utilize the existed technologies to contribute to the global
reduction

How to form an “Asian Bubble” and how can Japan contribute to
the infrastructure improvement in Asia

18
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+20%( 2030), -25%(2050) -80% (2100) vs 2005
EREHHBMOSIE: LEEEA: K
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CCS (8. B, &%, RELTHEEMEX)
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IRITDGHGsTRF N D EGFEAN D HAFFIL...

+UNFCCC

- REBREE(1997) (F15- 5.2 % (vs1990)HIH )

- Copenhagen Accord (take note of )(2009)
Annex | Parties 2020FE TO & = FIHE L HIE B 12
Non-Annex | Parties NAMAs(E Fll 5@ Y1 $&F 11T &h)

+G8 = Hf

2050F TIZ- 50% HIB(T N T ?M)(L’Aquila, 2009)

2050F TIZ- 80%H!EHLLIEZENLLE (vs1990)
(STEE)

HA{FIZILER...
*UNFCCC

- RHREEDOBE:
- Z< OETARER,
nigﬁmﬁwﬂﬁiﬁﬁkwwsmm&brmum;
i E(Enon-Annex | B T&EKEEE V)
- CDMIZ & % GHGsHIIR (C (& PR &
- Copenhagen Accord :
SEE- ELE®HHETE2°C BEICITXEMIAL
- MNA T, RAR2012[CAIFT-ERERSDTAHITR AL
+G8 FH:
- BEOHHEIRBERIC K
(EU The EU climate and energy package 20 -20-20
2020F TIZHIE . BARREIRILF— BEIFR,
KE American Power Act -17% 2020, over 80% 2050.
NEXAL)




IHIE..KPOD T TOHOCOM MNHANH ...

) 7 A —LDER:
-7O0TIT V9 MNOMEBHNSHFOTEERIE
- NZOHYOa>JANOER
- BEOREICHTHIERRETOCAEMRLNGZLEMMEER
- EBEENEEBATLADRIE
- AO—7 Ok K(eg. LULUCF, CCS, RFh1: £V NTILRY
7O LR—=AOTF770—F, />—I—ABEDODRVF
N—7
LUTOHHEIBRNDOH—RIOLDY NMIEF)
-OL Y MIENAMAD EIERX D
LULUF: Land Use, Land Use Change and

Forestry

*GHGs BEH BRI A O ZF 5 (ZPRF  ccs: carbon Capture and Storage

CERs: Certified Emissions Reductions

(ZEE Y CERs 395,973,600,
2012$'co>ﬁ %L, CERs > 2.900,000,000)

PRI AN=X LELTIE

(3)

(1)
Planning a

CDM project
activity

(2)

project

Making the

(4)

Approval
from A

Designated —
DOE

Validation

(5)

Registration

Additionarity analysis
| - Prior consideration of CDM

UNFCCC

- ldentification of alternatives

Secretarjidt

EB \ 2

(baseline scenario)
-Investment analysis

(6)
Monitoring a
CDM project
activity

(7)
Verification
and
certification

(9)

Issuance of
CERs

Distributid

PPs 1

N

- Barrier analysis
- Common practice analysis
Monitoring Plan

Carbon Market

Total CD

May 2007):

- Planning : US$ 38,500 — 610,000

- Construction : usually minimal relative to total plant
equipment cost

- operation: minimum 2% of CERs + USD$ 5,000/year

DOE -specific costs(Guide book to Financing CDM Projects UNEP

UNFCCC
Secretaridt

EB

A 4




BT ERICB T D EFRSF ...

-The role of technology transfer in addressing climate change
(IPCC Special Report Methodological and Technological issues in Technology
Transfer 2000)

- The developed country Parties and other developed Parties included in Annex Il

shall take all practicable steps to promote, facilitate and
finance the transfer of, or access to, environmentally sound technologies

and know-how to other Parties to enable them to implement the provisions of the
Convention. (UNECCC Article 4.5)(excerpt)

- The framework for meaningful actions to enhance the

implementation of Article 4.5 (Development and transfer of technologies
(Decisions 4/CP.4 and 9/CP.5)

- Development and transfer of technologies under the Subsidiary
Body for Implementation(Set of action FCCC/CP/2007/6/Add.1 Decision 4/CP13)

- Technology Mechanism to accelerate technology development and
transfer in support of action on adaptation and mitigation (11. Copenhagen
accord Decision -/CP.15)
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F T g En BT 2 —ERIERFED A+ —L4

1. —EHEOEEHAVWEHEIBIOI Y M NCEDLKEMBEIZLDH—
ROFATEY NABDZX A

2. ®4A &
(1) A3a—7
A7 HM: TRIILF—EERMEIRRERMN, EFORERMN, 5
MBETRIRILF—FHM; Skl X MNEEBRETIRILF—EHW
EEICSTRERREHFELEAT>32)
2 FtE (O TV NTEAXY NI E#HL)
a R—ATA I F VA SRT—RA)
BEAE S ZERM- RFVT77O0—F
AL BEALLET7O-FEMIAN ROFI—0KE) (I
KV FHE- BEOGE- QEL
b. 7O T U NEXL- i
MRV(monitoring, reporting, and verification) 1SO / F O {BHRI&DEH
c. RANEDERG DEST
@ A7ty NILDY NDERA
BEEHNOHBEICES, ENEHETTOER
SE BEL BEEEDIVE °

Offset Mechanism Based on Bilateral Agreement

Host ) Agreement | Japanese
Government | l | Government
_ Agreed Authority
Permits Baseline, Additionality, MRV, Guarantee
&licenses Issuance of offset credits financing
| /ﬁ' roject validationd, offset Credit
: verification )
Project: Example sued
Company ISO 14065:2007 AR
in Host _ Project
Country Offsetting carbon Entity

emissions through

Investment, Technology

Note: 1SO 14065:2007, Greenhouse Gases — Requirements for Greenhouse Gas Validation
and Verification Bodies for Use in Accreditation 10




Kyoto Flexible Mechanism vs Bilateral Offset Mechanism

Under Kyoto Protocol Under Bilateral Offset mechanism
ET Annex | Domestic ET [v.
country $, Offset Credit .
$,AAUs ;
Annex | ERUs AL Annex |
T — L L country
$ Y
CDM: Clean Development Mechanism $ Offset i IET :
JI: Joint Implementation Credit 77
CERs $ IET :International Emission Trading Technology
ERU: Emission Reduction Units v
AAUs: Assigned Amount Units
Non—Annex |

CDM country ‘
Non—Annex I Pt R - /
country i Domestic ET

Offset Credits: compliance measure for
voluntary carbon emissions reduction

. ' . _ commitment 11
Adapted to Guidebook to Financing CDM Projects

CERs: compliance measure for international
carbon emissions reduction commitment

{51l : Technology Transfer Project Cycle

(3) (4) (5)

Approval Validation Registration

from PP
s

Designated
DOE

(2)
Making the
project

(1)
Planning a

CDM project
activity

Additionarity analysis

- ldentification of alternatives
(baseline scenario)

(6) (7)
Monitoring a || Verification
CDM project | and

activity certification

Pps

DOE

Distributid"

Issuance of
offset credits

Monitoring Plan

national CO2
reduction regime

excluded




E| R ERE D iR e

E R0 A%

- WRE

- TAVIVMERDAUEUT4T(RERY)

» T—AREKEECA—RATFAUETE (FHERD
REJZLY)

- JLOYMTEHIRINZZ A

Uinl

=45 : UNEP, OECD, IEA D3/ hT—9 39T
(2001) —RN—XSADIZHEAL -

CEBRA7OVIIMNELGAIR—RSAUHFHELT HAEEM
HFZ, TR EHDEETR—RIMUIEXF

R EYFOT Y TR A

) yREFEDHEVVMREBAERIEET AL X—T O VTl
TIHIMEIZKBR—RSA D HFELLY
CJYREEDOTOCIIMTIEIEE. BHT—IL DR ESHE
HBETHRESNSME, EOBREDHEEERE

- BHDODR—R5421FgCO2 equivalent per KWh TR

- RBICERBRTAHAIARNTOAUY M GHG HEHEZEH S

- HEHRHMOEFEIZBWLWTE A& TE+RHT—4N 550
B ELHD

IRITCDMTIE, LT,
Tool to calculate the emission factor for an electricity system
EB 50 Report Annex 14, UNFCCC




R—ATAVREDRENL  T—RNE

RE7OIVBNIC Bﬁb%ﬂFtH%?&(gCOz/kWh)"ﬁtH CHE
AR E

Ot H(MW), OFERFEEEMH, OFREDFEERERE (GWhlyr)
BB LLIERE R, O, Ok, OM=E,
OXREBENES-YDRFEEE (ton BF per GWh),
OMPR—ZD ik FHEH %% (ton CO,eq/ton A%
OTSUMKREBHEH-YDHEHZEL. (ton CO,eq/GWh)
OEl/HE R THHEH R

O7a Y&k BHEIFEZNE (ton CO,eq/GWh)
OFRL—TAVII—VVDRE

Operational Guidelines for Project Design Documents of Joint Implementation

Projects Volume 1: General guidelines Version 2.3
Ministry of Economic Affairs of the Netherlands
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Major methodologies for setting the baseline emissions factor

for CDM power generation projects (excerpt)
CD4CDM working Paper Series Working Paper NO.7 July 2009 p.5

Major CDM Types of projects | How the baseline emissions
methodologies applicable factor value is set

AMO0029: Baseline New natural gas The lowest emission factor
Methodology for Grid fired power value of the following three
Connected Electricity generation options:

Generation Plants using 1.BM

Natural G 2.0.5xOM+0.5*%BM

(3¥)BM: average emissions intensity of either the most recent 3. The emission factor if the
capacity additions, comprising 20 % of the total generation , or technology (and fuel) identified
five power plants that have been build most recently) as most likely baseline scenario

ACMO0013:Consolidated High—efficiency The lower emission factor value
baseline and monitoring  fossil fired power of the following options:
methodology for new grid generation plants 1. The emission factor of the

connected fossil fuel (e.g., supercritical technology and fuel type
fired power plants using  coal—-fired power identified as the most likely

a less GHG intensive plants) baseline scenario
technology. 2. A benchmark emission factor

(3¥) OM: average emissions intensity of existing power onothe performance of the top
plants(a three year generation-weighted average in the 19% power plants ---.
recent years is used) 16




Bz —ADH

lw#7tvh7b9vhﬂ%)
BEHERA 0.8 tCO2IMWhKRFEDH SWH 70T U N

ENLEVE—DXR—AZ A2 0.8tons of CO2 per MWh

RAREICBFER—AS1>(0.8tCO2/MWh BN+ X —)
BER:RPS, BAARIRIF—EEMEERFELR L

O.7tCOZ/MWh$E¥|I 1 7ty NOLTY NEEE
EROTO> I NEEIC KD HEHFEER0.1 tCO2/MWh

Fei Teng, Wenying Chen, Institute of Energy, Environment and Economy, Tsinghua University ; Jiankun He, Low
Carbon Energy Laboratory, Tsinghua University, China. “The Harvard Project on International Climate Agreements ,
Possible Developmentof a Technology CleanDevelopmentMechanism in a Post-2012 Regime”, December 2008

Discussion Paper 08-24
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Bl PEICSTD AR

BEOEMILLET—A

HEERFHTRETS

2008 | 2020 | 2035 | 2050 | Remarks

HMEREEHE TWh 2790 | 4040 | 5091 | 4700 1
b. HREAE GW 601 842 1083 | 1022
c. KREWE % 352 | 375 39 40 2
d. ARHEE Mtoe 681.6 | 927.6 | 1122.6 | 1010 F;ﬁg‘ca
e. ARAKDDCO2EEL B Mt 2699 | 3673 | 4445 | 4000 | d*3.96
f. AKX DFRFE GW 413 868 1022
9. BEFHIC&BRES GW 172 386 601 c
h. BFHREE A K SHIRE Reduction
A 772 1733 | 2699 | 0

1:Based on the EEI scenario in “China’s Low Carbon Development Pathways by 2050”

2:The final target of coal fire plant in EEI scenario is the USC and SC, the thermal efficiency is assumed to be 40%
3:Itis assumed that all of the current plant in 2008 will be scraped and changed to nuclear plant by 2050 with the

same speed
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SHREL.....

BT E R IEHE (UNDP) IZ&BRX 5

LEADERS POTENTIAL LEADERS DYNAMIC ADOPTERS DYNAMIC ADOPTERS
Finland Spain Uruguay Algeria
United States Italy South Africa (1 hub) Zimbabwe
Sweden Czech Republic Thailand Indonesia
Japan Hungary Trinidad and Tobago Honduras
Korea, Rep. Slovenia Panama Sri Lanka
Netherlands Hong Kong, China (SAR) Brazil (2 hubs) India (1 hub)
United Kingdom Slovakia Philippines
Canada Greece China (3 hubs) DMARGINALIZED
Australia Portugal Bolivia Nicaragua
Singapore Bulgaria Colombia Pakistan
Germany) Poland Peru Senegal
Norway Malaysia (1 hub) Jamaica Ghana
Ireland Croatia Iran, Islamic Rep. of Kenya
Belgium Mexico Tunisia (1 hub) Nepal
New Zealand Cyprus Paraguay Tanzania, U. Rep. of
Austria Argentina Ecuador Sudan
France Romania El Salvador Mozambique
Israel ( Costa Rica Dominican Republic

Chile Syrian Arab Republic

Egypt

UNDP Human Development report 2001 p.45

h |

AT ERFEIRRIC R DX

» | eaders
FEMTEH) MWICBIL, HMTEH. ERERUVRFILER,

» Potential leaders
INALRIVIZABRAFILIZIERE ., IHREAREL-HMTE X,
BHIFFEAELLLY,

* Dynamic adopters
MR OFERIZTAFIV,

» Marginalized —

R E R PAFIIVBEICFEREADLE,

UNDP Human Development report 2001 p.45




UNDPIZ kAT ZERRIEIZED 7

THE GEOGRAPHY OF TECHNOLOGICAL INNOVATION AND ACHIEVEMENT

HEEER

L>— O\l
3-SR

r

Leaders

34>
v T SHEESE

Potential leaders BT En D1 E
Dynamic adopters = global GHGs reduction
Marginalized + economic diversification

Data not available
Map:UNDP Human Development report 2001 p.45
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