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The economic performances of the three scenarios were examined by
economy-energy technology coupled model. Slight influence for REF
and significant influence for Z650.
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within the UNFCCC
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VUNFCCCOH T, ELEMNTIEZELIZENL L. N DOEF
¥ B0, i LEEREINE L CRIHICTET 5 LA
«@&é%ﬁfﬁLzﬁ~ FEI 5 LT BATRES & R
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- WINBEDORE - TEEDEF
UNFCCC Artlcle 4 of the UNFCCC : Technology transfer
Kyoto Protocol Article 10 (c)
- Bali Action Plan Article 1(COP13, 2007):
[ RAFES L UBER] OPDLIEREZHEHER




UNFCCC : BB ErEE =

ARTICLE4 COMMITMENTS

Article 4.1 (c): Promote and cooperate in the development, application and
diffusion,including transfer, of technologies, practices and processes that control,
reduce or prevent anthropogenic emissions of greenhouse gases .........

Article 4.3 : The developed country Parties ....shall provide new and additional
financial resources to meet the agreed full costs incurred by developing country
Parties in complying with their obligations .......

Article 4.5 : The developed country Parties ... shall take all practicable steps to
promote, facilitate and finance, as appropriate, the transfer of, or access to,
environmentally sound technologies and knowhow to other Parties, particularly
developing country Parties, to enable them to implement .....

Article 4.7 :The extent to which developing country Parties will effectively
implement their commitments under the Convention will depend on the effective
implementation by developed country Parties of their commitments under the
Convention related to financial resources and transfer of technology

FEE BT 2 OMBURZ e & LERIR
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UNFCCC
P ——
AWG-KP AWG-LCA
Copenhagen Accord
Kyoto Cancun Agreement
Protocol Durban Agreement
CDM (J1) ~ AWG-Durban
- Platform for Enhanced
' Action
2015552 T : 202045 FBh
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v NAMAs:
GHGHEHELRE D= ICBETOH IO
DIIMNBRERTE (B EBEIE B ZE/
EHE)

v’ Green Climate Fund:

US S 30 billion Fast-start finance
between 2010 and 2012

= EEAN20128F ~2020F F CTHEM]
US 1000fE F L1t

v MRV FZFITENZET S
./ Registry fNAMAsD EREx D =8

/ Technology mechanism

| / Standing committee on

finance

ITRTOE-HEBIERTES, FHOTTEAMAZRE>TOMIL,

DEREIE, XEEESNIRE (para2, 1/CP.17)

_________________________________________________________________________________________________________________________



CDM, NAMAs , Technology Mechanism® 2=

CDM
Clean Development
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(http //cdm.unfccc.int/
about/index.html
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21.5BF LI E
((2005)~2012 K # )

NAMA Technology Mechanism
Nationally Appropriate
Mitigation Actions
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2012 — 2020 (15-30% against FEDEZNEIXAEA
BAU): >40,000 Mt CO2eq
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(BB ED A EBTINA LD, HARMELT)

v T BE75 CO2(GHG) Hl iRl £ (& & L
+ CDM: 21.5{8C02eqh> L _E(2005- 2012)
- NAMAs : >40,000 Mt CO2 eq (2012-2020 :15 - 30% against BAU) :
(Transfer, Transport and Mobility, giz)
- Technology Mechanism: E£7=, BIZFHL TULVEWY, FFERDEE
A~EH,

vV BROMGEOE/BREOHERETER(=FTEIOMEMHE? )
fast-start 300{ZUSK /L (2010 — 2012)
GCFEERE1000{EUSKJL (2020FE T) (The Advisory Group : it is
challenging but feasible) 2020LLf& 7

VIEEE: 17 7 O0—F £ T8 &F(CDM, NAMAs, TMTH A ? )
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B mENS|
BEOFrRIL BHEERRE
R {OW, FCCC/TP/1998/1, 6 Ortoher 1995
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v 1997 FKPERIRZR . SR MTEHII 2B (**)
VI3 EIZEF-BAR RV, KE— HEDHEED60%.
VHEELESTELCVRERUVEE - HAEFEBEDK15%.
v E B?%E’J?S‘iﬂﬁ%in@lit/u& XA HEERTITHN TS (T
DEHINT-F B D73%).
V EEENSEFTEEADEBIZIXRY NHEH(22%), $E-F
E| [[) (T A8 0.
v OECDH 5 Non-OECD[A] I D #: fiT#a HH 0D 3/4 1% [EH .,
OECD 73 % (77 %) 22 % (16 %)
Non-OECD 4% (6 %) 1% (1 %)

- 13D TUREERFNFE T (lighting, wind,electric&hybryd,insulation,heating,
solar,marine,cement,geothermal,hydro.methane,biomass,waste)|Z53& B LT=fiZ#r#E &, HEL( A
[X—HEDETOHAT
- EPO Worldwide Patent Statistical Database (PATSTAT) D& DL sTEHTFE R

*Invention and Transfer of Climate Change Mitigation Technologies: A Global Analysis, Antoine Dechezleprétret,et al

**Invention and Transfer of Climate Change Mitigation Technologies: A Study Drawing on Patent Data
Antoine Dechezleprétret,et al (2008)




My 120 FBAE (2000 - 2005)

SfmER | by F30RASE
BHDEYS T
7 % (EfL)

&
K

JAPAN 1 /371 17.4 (2) All technologies

USA 2 11.8 13.1 (3) Biomass, insulation, solar
Germany+ 3 \10.0 /7‘ AT 222 (1) Wind, solar, geothermal
China 4 8.1 Bjseis 2.3 (10) Cement, geothermal, solar
S.Korea 5 64 4.4 (6) Lighting, heating, waste
Russia 6 2.8 0.3 (26) Cement, hydro, wind
Australia 7 25 0.9 (19) Marine, insulation, hydro
France+ 8 25 5.8 (4) Cement, electric & hybrid, insulation
UK+ 9 2.0 52 (5) Marine, hydro, wind

Canada 10 1.7 3.3  (8) Hydro, biomass, wind

Brazil 11 1.2 0.2 (31) Biomass, hydro, marine
Netherlands 12 1.1 2.1 (12) Lighting, geothermal, marine
TOTAL 87.2 77.2 (+: EU 274 E THFR D 24%)

Invention and Transfer of Climate Change Mitigation Technologies: A Global Analysis, Prepared for the Review of Environmental
Economics and Policy, Antoine Dechezleprétret, Matthieu Glachant+, Ivan Hasci¢*,Nick Johnstone*, Yann Méniére+




FEEOHRMTEHIZHHHE|S(1998-2003)

200342 %ﬁilililli—uﬂ%‘fﬁnﬁuhwlea %o, QO F (XM SIEIN{ER

‘

Average % of | Most important

world technology classes
inventions. (decreasing order)
China 4 5.8% Cement, geothermal,
solar, hydro, methane
South Korea 5 4.6 % Lighting, ocean, hydro,
biomass, cement
Russia 6 4.2 % Geothermal, cement,
hydro, CCS, ocean
Brazil 10 1.1% Ocean, building
Taiwan 18 0.6 % Ocean, lighting
India 30 0.2 % Cement
Mexico 34 0.1% Ocean
South Africa 53 0.3% Cement, geothermal,

solar, hydro, methane

Invention and Transfer of Climate Change Mitigation Technologies: A Study Drawing on Patent Data,
Antoine Dechezleprétret,et al (2008)
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E| RIS north-north,
north - southl&20%%2 &, 90

g2 FREDOYUNSHDNEHAS

E = south to north,

£8- south-southAME NN,

= \ p

1978 1983 1988 1993 1998 2003
Year
North Morth @ ————- MNorth South
-====——== South Morth --—-=-—-—- South South

In this graph. “"North™ countries are Annex 1 countries and ~“South™ countries are non-Annex 1

Invention and Transfer of Climate Change Mitigation Technologies on a Global Scale: A Study Drawing on Patent
Data, Final Report, December 2008 , Antoine Dechezleprétre, Matthieu Glachant, lvan Hascic, , Nick Johnstone,

Yann Méniere
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- PE-BERRIRIILT—E£E. KEAKE. ROHGEH
5% ')—Suntech, Sinovel, China Wind Systems and Gold
Wind (wind energy).

— AR D)=V IR F—REFTHHRESE)—F (Suzlon,
Tata-BP) . B AR ERE (BE) (FHFRS{IL.

— ISV NAFRETHEFEZE)—F, Petrobras (TRIL
:\%)—'ﬁiﬂ?%’ TATFURRBL ., /A A AR T B

=

— 5. RELUNDEFE EEIZESTIE.
EENEBELIEERENBESNIREEE

me sd

Towards to a Low-carbon Economy, Climate chagﬁe a&d intellectual property; challenges arhd
. . n e@w .0 (0]
options ion the road to Copenhagen and beyond, Maria endifuce (WBCSD),Bonn, 11th, June

n50686/2009, Page 20



BRATHEn- B R -2 DHRT—F

BE-XiE
SRR o2 In

B E
MA|E /f/:

HETEE
T35 )L, Fg 7 etc b1.m0)
®EE




IRE: #Hi-HM AN X LI ELGE Y

v GRAPEEEHTHEERIZHE DL &, reference option D |$H5(C02ﬁ'15527|'37_"/°/'v
INZEBZAHFMDEA = 714 g8 5T {4 B D 2%

v REIRY- KFREREGEME > BUFREIREI ﬁo(%h\: VB
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B, oO—/N\ILLRNILV)DE=HDEEIZ7 R4 DRE
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T, A, RERE. ER-RREELGEEZRE,
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EfAF—LIZIZEEFEDOFYRILDEHS = Bifiin-EREVHRE
1 (@
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BEN = FEEICES, (BB EG-EADART—FHRZIED, )

VIPREIEE =IPR [EBEMBELDRAD /)T TIELELVTNAFER)
= [PRIIBEEORREBIT LRI 5EOI12HKS, BHL ., ATRELZEY Hiffi/
DINDANEBIZTIRRATELRIVA)HBET—IL (DEBRAM)EE,
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BLIXROLARI)ZHEZ S KiE&CO24EH B (& GDPIZ & 0 &£ (Xt BAU)

Trillion RMB National GDP HESH
300
GDPEEZEERT 5
200
E3] it
100
0
2010 2020 2030 2040 2050
—BAU —REF —Z650 —Z650 with International Cooperation
Scenario 2020 | 2030 | 2040 | 2030
REF -3.6 -3.3 -4.2 -4.5
2650 -6.4 -106 | -193 | -223
2650 with International Cooperation(*) 0.2 42 | 131 | 163)

() F1)A:2010-20201= R e X A, 8k, AU, AHEE, bR IT ¥, 8%
XL CHREMEAICKIERXIEEXT S,
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Additional mitigation Reference Business as
plan (FfiT#2Ex) plan usual plan
BREAE | BEAT

aA=whk aA=wk

E[EBI7R
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EEE
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Bl REHER BLREREI=vE 41-43%: IGCC 45 — 48 % (1300°CHRGT)



£6 PEHICSTFIARADREIC

D2VWTRAT-Z—EK AKX
HADIUMETEZIGCCTREITDHEEDOEFMILL ET—A

2008 2020 2035 2050 | Remarks
a. MEREEZEHE TWh | 2790 4040 5091 4700 .
b. B EBERE GW 601 842 1083 1022
c. HEIE % 35.2 37.5 39 40 2
d. ARHEEEZE Mt 681.6 927.6 | 1122.6 1010 |From a&c
e. RN DOCO2Mt | 2699 3673 4445 4000 d*3.96
f. $AR R K DFER GW 413 868 1022 |V L -
A+ #HER)
g. IGCCTHKE 6w 413 868 1022 d&e
h. CO2 reduction Mt 333 542 5p0 |Reduction
from e

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: 1t is assumed that all of the current plant in 2008 will be scraped and rebuilt by 2050 with the same speed
4:The efficiency of IGCC is assumed to be 46% according to the data from Nakoso, Japan

5:The capacity is calculated based on the same operating ratio of pilverised coal fired power plant (about 53%).
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Share of coal in total energy-related
CO2 emissions (2009)

90% 849% o

1%

80% 69%
70%
60% 54%
50%
40% 35% 35%
30% 26%
20%
10%
0% : . . | !
Us

China India EU 27 Australia  Japan South
Africa

Source: Energy Information Administration

2 Dyvia Reddy, Political Context for CO2 reductions
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(i) ¥EFDFTYIY X IXHEFIDEEEOutright sale or assignment of rights
(ii) 714t AE#License agreement
Y Ik 7 Software
Y55 (F8BR) Patent (inventions)
BEE (/O INDRABIZEfHTF B T=) Trademarks (backed with know-how content)
T %7 H A >Industrial design
(i) /2 /\D (I EWE XIIHEE O R XIFHTE) Know-how (with trade secret or
confidential business information)
(iv) ¥ ffr & Technical assistance
(v) ¥ ffrH-—E XTechnical services
(vi) EF1EE 224 IManagement agreement
(vii) A Y ILFZ R EREIConsultancy agreement
(
(
(x

¢

viii) & FJoint-venture
ix) 3—>F—F BT I Murnkey project
) Build Operate and Transfer (BOT)

BASIC ISSUES IN NEGOTIATING TECHNOLOGY TRANSFER AGREEMENTS
Paper presented at TWO- DAY NATIONAL WORKSHOP on STRENGTHENING INNOVATION AND CAPACITY BUILDING IN THE
NIGERIAN MANUFACTURING SECTOR Sheraton Hotel and Towers, lkeja, Lagos. 20-21 July, 2010



2% PR [TEATFBELD/N)TH? NO

 TNABMIWEETEAAVLDGBERIL., BFFEHTIBD /N7 H80%%E H
H.mARADN)T ThHH_EFRLTWNS,

IFR issuss

Interests of large ensrgy producers dominate Towards to a Low-carbon Economy,

Climate change and intellectual
property; challenges and options ion
the road to Copenhagen and beyond,
Maria Mendiluce (WBCSD),Bonn, 11t,
June 2009

High transaction costs

High borrowing costs

High costs comparsed to traditional technologies
Wealk currency

Lack of competition

Lack of access to credit

High upfront costs

Lack of markests

Consumers low income

Lack of incentives

Incompatible prices, subsidies, tariffs
High investment costs

Lack of financial resources

Mumber of barmiers 0 2 4 L5 a 10

mendiluce@wbcsd.org Source: UNFCCC (2006) Bonn, 11/6/2009, Page 32
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GEF o () () {
CDM o
APP & MEF o { ()
MDB & UN o () ()
Programs

Bilateral o o o o
Programs

IEA (] ()

Technology o o o
Agencies &

Partnerships

(e.g., IRENA,

IPEEC, etc.)

CTI o () {

Long-Term
Partnership
s Between
Developed
&
Developing
Country
Institutions

RO — TR )L —

Private
Sector
Engagemen
t

Participatio Coordinate

n of All d

Groups of Engagemen

Developing t of

Countries Multiple
Country &
Donor
Programs

— BTt D

Knowledge
Sharing
Across
Developing
Countries
(Regional
and Global)

i

Implementa
tion at
Sufficient
Scale for
Large
Global
Impacts

Strengthening Clean Energy Technology Cooperationunder the UNFCCC: Steps toward Implementation,NREL/TP-6A0-48596August
2010, Ron Benioff (NREL), Heleen de Coninck (ECN), Subash Dhar (Risoe National Lab), Ulrich Hansen (Risoe National Lab), Joyce

MclLaren (NREL), and Jyoti Painuly (Risoe National Lab)
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MUNFCCCIZIREL 1= T f5 A

i,

vVIRERH SIS ERIZEFE

v UNFCCCA[Z#h:

D1
2 #4£ R8 ( Regional institutions ),

LB R

o7k,

v UNFCCCAHAWNIIUNFCCCE#HESL-TAREZE S

Key Functions for a UNFCCC Technology Institutional Structure:
Identifying Convergence in Country Submissions, DEBORAH SELIGSOHN (WRI), LUTZ WEISCHER (WRI), SHANE
TOMLINSON (E3G), PELIN ZORLU (E3G), Working Paper, WORLD RESOURCES INSTITUTE, November 2009



ZZ Business un-usual’ COMIZE 1T BE47F5R BN TE-
A0z DYRIEDIRREFEBZ TILUMFZLLY
=CERMFEHN#E TIRRM B Z 5 KD THLTIT B4
=RF2DHIGEERINBEVGEIZIETAD I IMNEHGDIIRY
RERFI 4E 22
Internal Rate CERo)jI'_f',fl]

of Return _ E—Giﬂ&’)é

IRR hurdle rate

=  CDMCash

___I' flow

Gap between
project retum .~
and IRR
hurdle rate

Project retum Project retum
without CDM with CDM

Guidebook to Financing CDMEﬁ?nolngcts, UNEP, ISBN"978-87-550-3594-2



ZZ NAMANDEAFFIE ? unknown

VIRESOHEMNOIRH(IRILX—®HB . EEX . #@E. EJL,
EEY. EEXEBLUMELM),
VS52DNAMATEEIDHL , EMEXFE(CH DD 1F 244, fhlXIR

Z/ATEBIUERERME(*)
Stage

Implementation —h

Proposal/planning -

Concept A —

0 g 10 15 20 25 30 35 40 45 50
Number of NAMAs

v

Figure 2: Number of MAMA= according 1o stage of dewelopment

v NAMAs : >40,000 Mt CO2 eq (2012-2020 :15 - 30% against
BAU) (Transfer, Transport and Mobility, giz)

( * )Status Report on Nationally Appropriate Mitigation Actions (NAMAs) Mid-year update May 2012, Mitigation
Momentum, ECN Ecofys
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SZ “HiBE"DEE - IPCC-

“IPCC Special Report on Methodological and Technological

Issues in Technology Transfer”

v Broad set of processes, covering flow of knowledge,
experience, equipment amongst stakeholders

v Includes both hardware and software

v’ Includes technology diffusion and technology co-
operation IFNIBER(XINTFZT R UOFEMBNZED

v’ Between developed and developing countries as well
as within/amongst each of the groups

v Includes learning to understand, choose, utilise, adapt

and replicate technology
OGUNLADE R DAVIDSON

Co-chair IPCC Working Group Ill; IPCC Special Report on Methodological and Technological

Issues in Technology Transfer: Workshop on Transfer of Technology Consultative Process
Bonn, 7 June 2000, SBSTA 12
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International Technology Transfer, Reprinted from Asia-Pacific Tech Monitor, May-June 2004
issue, pp. 16-27. Dr. Miyake is Project Manager, Industrial Promotion and Technology
Branch, United Nations Industrial Development Organization, Vienna International Centre.
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" Foreign Direct Investment

- Official Development Assistance
*The Global Environmental Facility
*Clean Development Mechanism
 Multilateral & Bilateral Agencies
Regional Development Banks

etc
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Bilateral Finance Institutions have a long history in financing development activities and,

more recently, have also generated significant amount of climate change financial flows in
support of mitigation and adaptation of developing countries

JICA Total Total |Increase
2009 2008* |2008-
2009

Mltlgatlon 2807 1515 3300 1304 8926 7249  +23%

615 _ 3118 230 3963 3029 +31%

3422 1515 6418 1534 12889 10278 +25%

Agence Francaise de Développement (AFD), KfW Entwicklungsbank (Development Bank,
Germany), Japan International Cooperation Agency (JICA), Nordic Environment Finance
Corporation (NEFCO), European Investment Bank (EIB). Atteridge etal, Stockholm

Environment Institute, Working Paper — 2009 UNEP, Bilateral Finance Institutions and
Climate Change (2010)



2% R LETRELGETDOHI
EXAMPLE OF TECHNOLOGY NEEDS IN INDONESIA
High Efficiency Power Generation: Clean Coal Technology, CHP Technology, etc.

Energy Efficiency in Industrial sector (cement, iron & steel, pulp & paper,
fertilizer, textile, mining, lime calcination, chemical, etc.)

Energy Efficiency in Industrial Equipments (Industrial process, electrical motor,
boiler, compressor, furnace, Refrigeration, heater, room conditioning, cooling
tower, electrical system, combustion, pump, lighting, steam distribution, waste
heat recovery, etc.

Energy consumption efficiency in transportation including using gas for
vehicles including improvement of public transportation

Carbon Capture Sequestration (CCS)
Cleaner Production Technology for Industry

Renewable Energy: Biomass, Wind, Solar, Ocean, Geothermal, Hydro electric,
etc.

Climate modification technology
Climate monitoring & reporting system

LESSONS LEARNED & BEST PRACTICE OF TNAs IN INDONESIA NATIONAL PERSPECTIVE , Workshop on sharing best practices with
conducting TNAs, Bangkok, Thailand, 27-29 June 2007, Development and Transfer of Technologies WG, Ministry of Environment —
Agency for the Assessment and Application of Technology



More stringent & effective

SZ REBBEYV—ILELTOHETERE:

JE
1

* Command &control instruments
(performance-based standards (e.g. emission permits),

technology-based standards (e.g. abatement equipment))

ex 1 US : new fossil fuel-fired EGUs , output-based standard of 1,000
Ib CO2 /MWh (FR / Vol. 77, No. 72 / 2012) or BACT

ex 2 JNP: Top Runner program, bench marking the continuous
improvement of the use-phase energy efficiency of products(the
Japanese Law Concerning the Rational Use of Energy)

¥ Economic instruments

(taxes, charges, subsidies & tradable emission permits)
* Voluntary agreements and information

(e.g. negotiated & eco-labels)
* Voluntary private actions

(environmental management systems (EMS)



