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SUMMARY

[ . Introduction
[] Background and Necessity of the Study

o

o

(Background) This study focuses on climate technology demonstration cooperation
with developing countries in order to derive a pre-commercialization cooperation
plan that considers the creation of emerging markets for climate technology and
linkage to subsequent businesses

(Need) The collaboration on climate technology demonstrations with developing
nations presents a valuable opportunity to enhance technological competitiveness.
This can be achieved by locally commissioning and verifying domestic climate
technologies in these countries, thereby facilitating market entry and reinforcing
climate change response capabilities. Additionally, it contributes to improving local
infrastructure, strengthening regional competitiveness, and fostering sustainable
development.

[ ] Research Contents and Structure

o

(Research content) Demonstration projects for climate technologies in developing
countries entail considerable risk and demand consistent public R&D funding.
Specifically, the entry of high-quality domestic climate technologies into new
markets relies on effective utilization of public R&D funds. It is crucial to actively
pursue opportunities for subsequent business planning, such as discovering viable
business models, securing emission rights, and navigating the carbon market.
However, the limited availability of specialized financial resources to support public
demonstrations in the field of climate technology underscores the need for a
evaluation model. This study aims to derive such a model to establish a foundation
for the effective planning of the public funding scheme

(Research Structure) We conducted an investigation into the pre-evaluation
system employed by Korean ministries for selecting relevant projects. This
involved a frequency analysis of key elements and detailed evaluation indicators
during the pre-evaluation stage. The validity of these items, indicators, and
hierarchies derived from the frequency analysis was confirmed through
brainstorming sessions, and the results of the typology between items and
indicators were revised and supplemented. Subsequently, an Analytic Hierarchy

_ix_



Process (AHP) analysis was employed to determine the priorities and scores of
evaluation indicators. Finally, insights from an expert opinion survey were utilized
to formulate future application directions and essential policy recommendations
based on the research findings

[] Research Methodologies
o This study applied O frequency analysis, @ brainstorming technique, @& AHP
analysis, and @ qualitative analysis of expert opinions for literature analysis and
expert opinion analysis

II. Related Research Trends
[] (Section 1) Concept and necessity of international demonstration cooperation in climate
technology
o This study examined the concept and characteristics of climate technology-based
demonstration cooperation with developing countries through the analysis of
previous studies
- In particular, this study defined climate technology demonstration as “the process
of demonstrating the performance and applicability of climate technology by
applying climate technology under actual environmental conditions and being
evaluated by actual or potential users® through the analysis of various prior
studies, and summarized that it can be used as a good opportunity to strengthen
technology competitiveness through local commissioning and verification of
domestic climate technology in developing countries, secure opportunities to
enter developing countries through securing markets, and strengthen climate
change response capabilities through improving local infrastructure in developing
countries, strengthening regional competitiveness, and sustainable development
[] (Section 2) Domestic and international research trends on the selection and evaluation
of climate technology demonstration cooperation projects in developing countries
o In order to explore the main selection and evaluation factors to be considered
when injecting financial resources for climate technology demonstration in
developing countries, this study analyzed previous studies on important
considerations and evaluation factors when injecting financial resources not only
for climate technology demonstration cooperation in developing countries but also
for general R&D cooperation and development cooperation
- After conducting the analysis, the study highlighted the critical significance



of the project planning and design stage throughout the entire cycle of
demonstration cooperation with developing countries. Within the project
preparation stage, it was identified that economic, social, environmental, and
policy influencing factors need to be integrated. Notably, effective
consultation with cooperation stakeholders, identification of genuine demand,
securing stable financial resources, and establishing an efficient allocation
plan for strategy, manpower, and resources emerged as pivotal factors
among them

. Identification of the Evaluation Indicators for Selection of Climate Technology
Demonstration Projects in Developing Countries
[] (Section 1 Analysis of the pre-evaluation indicators for relevant projects by domestic
ministries
o This study identified a total of 47 large items and 137 detailed pre-evaluation
indicators under the project evaluation and selection system of 11 projects of the
Ministry of Science and ICT (MSIT), Ministry of Environment, Ministry of Trade,
Industry and Energy, and Ministry of Foreign Affairs, and classified the detailed
evaluation criteria into large category of (D project implementation capacity and
readiness, @ project goal and plan appropriateness, @ project implementation
strategy and management system, @ commercialization potential, and ©
effectiveness in responding to the climate crisis to establish a primary indicator
pool and analyze statistics
[] (Section 2) Comprehensive analysis and derivation of main pre-evaluation indicators
o This study derived a second pool of selected evaluation indicators through a
review of the redundancy of the selected evaluation indicators and the proportion
between the large items, and a total of 30 detailed evaluation indicators were
summarized for the five large categories

IV. Development of a Pre-evaluation System for Climate Technology Demonstration
Projects in Developing Countries
[] (Section 1) Selection of evaluation indicators
o This study derived sub-detailed evaluation indicators that can be evaluated based
on the five selection evaluation items through brainstorming and open-ended
questions to experts, and derived the selection evaluation indicators for overseas
demonstration projects of climate technology in developing countries for AHP
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analysis, which consists of a total of 20 detailed evaluation indicators under the
five major items.
[] (Section 2) Design and conduct of AHP survey

o Using the derived indicators, AHP was conducted with 10 experts in each field

related to climate technology demonstration projects in developing countries.
[] (Section 3) Deriving the final pre-evaluation system

o0 As a result of the AHP, a pre-evaluation system consisting of 5 major items and
19 detailed evaluation indicators was finally derived, excluding the indicator with
the lowest overall weight value, and the evaluation scores for each major item
and evaluation indicator were presented.

o0 Based on the detailed evaluation indicators, it was found that indicators related to
effective cooperation and businessability with the local market in developing
countries, such as 'appropriateness of commercialization plan’, ‘local demand and
marketability of commercialization’, 'possibility of linkage to follow-up business’,
and ’willingness to cooperate with the demonstration target country’,, were
evaluated as the highest priority indicators.

V. Conclusion
] (Section 1) Summary
[ (Section 2) Achievements in government support
o At the request of MSIT in 2023, this project provided various support to explore
ways to (1) link the results of existing climate technology cooperation projects in
developing countries to various follow-up funding sources for scale-up, and (2)
plan new funding sources for demonstration projects that can be linked to
follow-up, among others.
[ (Section 3) Utilization and policy implications
o At the end of this study, we conducted a review of the research findings,
collected expert opinions on utilization methods and policy implications, and based
on this, we presented the limitations and utilization possibilities of this study and
the need for follow-up research.
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Al lAd A7 W 2 2ad

A21x 7] T A st eK(United Nations Framework Convention on Climate Change,
UNFCCC) SAr=ZF3loA AddE PR A0z 7|*wste] ozt 3&Ey Fst 2
247t e AT TVls AL oldolgte AV|AH BHlA ddEs HdA, FAHA FE
At dass dWsta ok 7|FHste] EAle w4s 2Yste TSt A AFF
FHAA R, JAFE L 7|FHS & AAF ASEH SHF FA sido F43Fo)r]
mZolth. HT 7|Erles AR GARE oty AF @A olEV|7HA =7t %E

FE o] ZAxHe FAHolth AV|A AFold 7IEASt A F719] EE&A8ES FFATA,
AR SRSt A AT AAESY &3 AFH HFIFE T VIEAEIE AASE
Ao A GAR & F Ao 53], 737le AFold AEd Ve 2 3R Y
247t~ S &3 9 7|3 g e Ui A, Ve A W 2 B 84
<%, d¥gskup-scale) 7FsAd H7F 55 H% S5 e VFUE 2 FA FHEo O
AAA, ASA, A=A Ao 82le Fotstal #AH BEIAAES =olH, 7FrIEe AEA
TRE 9 9 EdoEA, JFT]EY AATIA T AFAE FES FEE 8FoE
Ao £ At IESs ¢, 2018). o]9} #HASte]  UNFCCC s AA7|F<l
713 3 $1 Y 3] (Technology Executive Committee, TEC)<} ol 7]+l
71%71&ME Y E9 A(Climate  Technology Centre and Network, CTCN)Y A WA
FT52AY=Z 2 1M(TEC-CTCN Joint work programme 2023-2027)8 AZ=3 == 3+9]
d8E 7oz 715WHE tsS ¢33 =7pgAlA 2~®l(National Innovation System)e] &<
T8 HHASE AAEH, olF 3 F8 olPFHozA HIF-H==m I T|FTE
ASEE S Axsta o (UNFCCC, 2022).

A= e F ofd" A9y ggstsrtel wekA, 7137le A5 523 880
22td = . FElvEte AXEs iE=e SAE dFCA dEsE fusiEn
T Zles EAT AXEd dYsix st wEes AREd=d d¥sH Jiee
Aarls o A A= 73re AsdEEe 8 e ANH Tle g
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#d AYe 2AEA T AT FAE

ALAEE ofefell A oE Al EH AAE FY Y w7 2 HABU|es AASEAE
gotstdth. FAE A48 S AAHIE AAe A4S B =Ed T8 A5 ARE
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, B8 MES V15Tle ASA AAETE 2o AAE et
A

I FAHAM 7led T dE A S ql EL
ARG AL FEe A HEHAT oo HAdz2EYW WHES] A, oM HEs
B4 T8 =58 &5, AF, ASE] B4e ASsta, d5-A8D 73 AHAE 54

Bis

AHP W Ee] disA Ho AREHo=z Asiatd, AHPE ods AMEA & AAE
el ZE&Hol VIMoeg, B3 gAEAY #dd 24EE, 39 JE U e
oAl SH=E ATIHY F AAFOE V|gsta, GAEE QS i A BluE T3l

o
gl dijkell iRk AR E Bdske oWz H37E A9 Woltt (Saaty, 1984). AHP+=

538 B33 oAEAAR a4 A#Rsl, BAAEAH 249 AAZF 19, bR FAE 159
AR == A, 3R =2 I AS, WEE Bt s B4 Ubs, AE T4
715 59 AHow LA Ut (o]F5FE, 2014). AHPIA =29 Mo ZASI AdS
HjiEgto 24, A Fe HAIE Adste ZAASEANE &8&F F Utk AHPE
YREH o2 AGAZ YrolXsd, @ =Fd HX AA 9 gAEA A 84ES 524
Aoz  FAEE  AZ3sHhierarchy of decision problem) A, @ Z 849 AT
Hlwl(pairwise comparison) @A, Q@ ZF 84 I AHH FLEE 9H|sie TFEA
2 (weighting) @A, @ B4 HIE&ES ZASY AE SEAY H td =84 dB#4d$
golst= YA 7 Z(consistency test) TAIZ FAH )

s AT AEE 5T ASALARE] AR AR =Es A, 719
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BYQ2EWLS AU ol& Tl /N AS ARGEAHZE dFdE)er 2AF
AFxAMF B7HA 2= T2t 7 59 AT ARE Tl AHASTY Axd dig
7lEs BEE A, M= 7|7 ASALAY A8H7E ARE FASEAT olofA
M= =

H7HA # QD



Ag #dE -3 A AEVME o= AHP EAME sta, HUMARY ThEA ¥
A9 EFTh old, AHP A= 93 ZAE AR Y% A HUMAE
F8=9 A vn= st Ao vlae] 3G vlgo] 0.1 HTke] HEAE A
Lo meAS 238k

O @gA: FFARTERH =) AHPE 5 =" AZ@Hd tsx ¥x A&7} 94
THES HMEOE NES 737]e A5AY AMY AAE7E AZE HTHLE AL

g

(& 1-5] AA A7 7= A7 3 &9 95

712713 ME ¥ AA o HAAT A 712715 ME MY HEEY )

- DY U U RH/UZEHY MY Y O XY 8, @ UEUILHA, @ F2 AEEaer 2y
219 B1-2 *HEZUER W GO0 (RHHE MYAYM S, IS, WIS 52| 719E 2E) 7|HoR EY

JIFME SY 4 & 71371% H# fEst HHEREE F2 ONZYR BA 3 g cE )
JIFNE 287U =8 EPTPIN B2t EX} 2 < ==
718712 ME O Bzt EXL @ 24 ODA, @ U RED, @EANE AlY, ©3H7|T AlY S22 R ER

A

® mzg ot

@ aeioist

! %l 373E5§M =]
=] =1 EEIOIAEI:I AL . i x| | F2f Al 7 =
]11)}9_1 ii-.R)'l i} XA HHRIAED BM A LOY, 92 3 A2 U MY A TSE S

BENES | uzuy MFXEEQ) E8 AZAlY METII €5

- IUSHBANANBNEY - WIES Y WIE N Y Y E—

[=X=1=

7150 718712 Y 7|27 SRR ISR R S 7R SR a2

- 7IF7ISEHA DB 71N 2T SUEY, 7IgXH - 7|RVISEAYAN 299N Y AR R B
A REEMS S8 7B HNESEY £ - 7IEGTAS7IE HRE YR U HISR uE

QM R 78 MY U H2AJks AR S8t B2CHAL| 2 8215 212 8I(0H 2ty

- HOM AN ZMIM QM BEATIMANY - HEAH U FREHE, NUSTI 4Y Y 3R 6T,
- HEIsAY RuRR ARIEOL, KPI ZiE 2 B8 2ls U8 £2

- Zb7iped EHESTIAE(R) ZHY

B oATE I J15/168EAY BEY ADE A W 24 A7 5 AR
Aol SAF@Th = AL T J1FEFEAY BEY ADLE AT AW 24
A7 & T FEFAAA BEHS FHAA] A, D BA 29 FU T
AFAD] B3 AFHA B 24, @ 53 Aol F/HE BaF R hAME
AT AR TEIE 24, @ e AL B AQSE 1] ASA S5
AY B e BAVIBRER] B zyoleks 394 F2o] WSty Byt oHw
4R Aw zAe FAsY] el A7 (29 15 2ol M mE N A7E
SRtk 3 WA BE TS W@ 1FAL 54 BY 2 /154 280 24
AT A ThFd A1FAA) N FABIE A TR WES BA B AR AP 2

o, AU 438 1L ISt DU JFAY FANE 53 43

=
& 29e =Fde A7 HiE F oA =
q

“AEE 7157IedgA o B 28N 24 A ol g E e Aded. o)

i
rO
L R

X
kd



il

==3 A

EE 20A

1‘1

)

o



23 == 7|27 &

Ald 71%7le =4 45EEY d R €84

A Z(demonstration)2 71&ES H7F 2 ASSI AE35isle] Al Hdle] H8E & ==
Satst= A AAHES uEig (F4AY,  2018).  JlE AFoldH JlEe @x
NASA(P] =1 &g -F=)oll A F4 BoF 7eEx 38 #AFY FFH 1989¢

o=
7144 S48 (Technology Demonstration Missions, TDM) ZZ 73S X|3}7] $3F AA O Z A
Ed=t. TDM 2270812 R&DTAE HEI} Agd Fx4d4d 2 AFH] Frpls
AAE YA, 71EA 4% =(Technology Readiness Level, TRL) A EE =3I Th NASAQ
A TRL F7]+= 99AZ UrH (28 2-1] F=x), 53 A& AF Ax dAd o|=27]
ZA7kA %1 TRL 5-7 @AIE A5 GAE A ostar Atk (NASA, 2023).

i

[13 2-1]1 NASAY| 7edss: =Y

— TRL6 | Emm—
ystem/subsy model or p ype d inarek
environment (ground or space)

. TRLS R

= TRL4

TRL3

TRL2
TRL1
X EXN: NASA(2023)°] 1glg &8
Zg 19809t dFEL 7]& ofoltlolrt R&D, A4 wHAIE ©AES AX A Y

ol277kA1 9] ZleAtdste] =x1FQ HAFe APy wdE Hdystdt [Rothwell & Zegveld,
1985; Kline & Rosenberg, 1986). stA|%t olejst MPA RAZE AA 7|sAYst 349



ERAE 9 gdFdS wkgetA Xeler, AT - iEelA FPstE vte X B
TAHoR AWstA X3t E£A47F A
ME2L 7HAAE R AR =
et Y3 AZAEA 75 25 5
H 24 A3 o g ARSI 7hssttta Aekstr| = st (Lefevre, 1984; Macey and Brown,
1990; Kemp et al., 1998). 3}A|qwt oA L
FEIE e AABoA AT Had JIAEE SEo; AFAEA T At F39
A3t(death valley)s B9A Xste SASFo] AL A YeES ™ (Murphy and Edwards, 2003;
Wince-Smith, 2017).

2}
ol
o
o

ole 1997:d Jollye] A& T AF R¥IA= T2A 7EAAS BAANA TS E
Z1es ARSAE Qe 3HY AsAES SRFHoE HAFE H4Ad¥  =Ed(chain-linked
modeDS  AAEHAA,  Z&AYEES O FA(mage), @  HES&(ncubating), O
4l Z(demonstration), @ ZZ(promoting), & =A< (sustaining)®|2t= STHAZ A ol3tA Tt 53]
Jolly(1997) & Z+ ©@AIE AZdste= #A(bridge)d] FLAS ZxdH, 7EAgsrt A&Ho|x
ALEA] FEAEUS HAFAT

.

1. 3 9. N\,
Imagine Promote / Sustain
adoption/ 8. commercialization)

the dual
/ Mobilize
assets for

insight

<

X ZEX: Jolly(1997)

Jolly(1997) o] %2 % T3t A7E50] 7IeAdAF7d A5 99 Mdstster 718 skt
20153  OECD9] =Z&}~7}E] wiF<(Frascati Manual) AT/HEEAE R&D Z2AAE
71Z2-¢&-M AT 394 AP EPo=E Uyo] Aosta, 53 AFs 8§ ¢ A
GAE vhetrR gt (OECD, 2015). & "Wiwd2 AS5e “AVl€9 AR Es AFS H7Hthe
development of demonstration projects and demonstration models) TAJ I]&
A Z(technology demonstration)” 3 “AlAE TR 2L #AA A F£HS 3 AAEZFS AA<}
AR 34 9 =2 %Y@ prototype is operated at or near full scale in a realistic
environment to aid the formulation of policy or the promotion of its use)sjR &= AF&=F

_10_



A Z(user demonstration)” 2.2 g<oJslxr Jqh (OECD, 2015). kA Jolly(1997)] m & o] 7=
71e - AF - 380 ARl Yyl A AAras B2 F JAES A0 1A, 54,
Wi Al 3o FEE Axsta e HolA OECD 2Zet2~71E w7 <A (OECD, 2015)¢]
AR A el REete AR &

(20122 A 93 =e AEH Ao A5 FEFOZHN, W ouo A3d 7)&Z<d
e 78 AAE T EFoE2A A ARkY AgA AFES AFESHST). Frishammar
et al.(2015)¢] A+ ¢ FAEES 71 wEgt @ AT FHoEA Jie @ FAHY
) & sHup-scaling)s} 7 ZF(verification) & {3 25, @ 7€ 2 Al F A

3y 2 FAH AAE A% A5, O A - A - A ARk Ve 848 P E Fojsql
AAE HEE FAANE AHAgA Y dFo=E F3F A

3 =
gt ZledSolA Zleel AR BAlE A kel =82 ¢ AESE AAE TS
[e)

thekdt 714 TS H AR E3F] 737 Ee 2AVIAE Fo|AY 7Tl t-&Er)
] H, AEA 3¢, a8 JleE2A4 AFo"Yg (UNFCCC, 2017). 201549 A
o

Sk

a4
FYPAL e AUFY AstE AAAL, AVEAA StdAME 7Er]so] 7|FHs}
o-gol A 847 E AL AWSATE 737 Ee A st=d Ve AZEY VE=
TEL T Atk =g 7ErEL dAlT FY, dUAEE, HSEE, FEH 22 247
W& A8 7l 248, Az B9r)E, 7tes Ade F5 Abrie S 713
2 Ao Hgshr] A% V2 Udh. AZEo] VEr e Jered TAY
Agol oig AAAH, AIFH, A=H Fef 8Rls Hosta AW BSHAS FolH,
71%71&Y] AR F8E st FUHAA, 7I3TEY AARTEA 3 AR AR
&S FHEE TS EF EILIT (HA471eAHE, 20182). Hsr|eAdRELlH9]
[MFRSUS7IENEEAH ] 3 AP s 2472 4= 7€y 7154838 FH37&s
o3 Zo] Aosta Attt (Hsr|eAHRnFAIRE, 2022). AA, 2472 BEF JlEold “D
2247t 2E WESA FAY, JIERTG FA wEsAAN E EE JAVE ALEE Vs D)
ATt~ HEHS Y £ YE AR, 48, == AZFS YN, &5, F8&EE 7%, I)
ofAe] A4k, AR, A, AB] &S FESIAY AUA AEES HFsEeE 71E, 4)
247t~ E 2R, A, &8, FF, = dAST JeS §Fs dUAE A AR
A, Avste 7le” 2 A" W4, 7158 Hgr)eold ‘D 71$¥ste]
e #=sa d=3shes 7E, 2 Z|FHIE A JIE Fo)AY dwsie 7|3 As
g 9Fe wola 71FHstE Qg FIEHRE IEY & Qe /T @E¥A8es A3
71&, 3 715Hs A3 #Y Aoy e Mdm adE A4St Hriste Ve &
ou|gtt B} MREHO 2= AU TR} AU |EATFAVE AR 7| F0E BRAA
ol ATE, AFS, AF - EF | Eoko 457 V& AEFE TR EAIFE £ U
KE 2-1D #F=x)
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UNFCCCR009)= 71%7l& g2l71g O dA7/01ER&D), @ 4 ZF(demonstration), G
& g(deployment), @ Fr4Hdiffusion), & “3<d&(commercially mature)e] STAIZ FES}IL
ATE F RIA @A 3 E AT dA AP FRAAM AT - EE e 9 A6E
g qFE(full-scale)= FFot] FIFOEH, SiF Tlso AA AAAA F Al
HE&409 2 74 Vs As 52 AdAstE d 293 ARE S, AT, AAA
A, ¥z F84 #HH Vg 24 AdSE BFIEE e GAE Addgsta th
UNFCCC(2017) RuAM= 7]F 7«9 AF5e “AHA F4xH 3 AF AHLS 534, A
A7t sds Wrista JAH FoAERREH ASEe AT o2 Aot [EAR0LD
AAl AqATIEe]  AFA dElA,  “AEstel] ke RS Ve ZEZEEHYS
AA-FH-EFFo2ZHN, 7Y, FA7H, AR 3 &g Zisd dig 7led, 344,
AR g ARE AFse 7 22 Aosta Utk Klitkou et al.(2013)¢] AFE
AR AF O H&

& 784 NMd, ©
o

9] UNFCCC(2009) R A+ 7|7 il dAF7lel A4 2t gAle] Z2A b 7}
3R g adA e 9% AA st ok ol wEW RD&D GAYSFE 7l 2 AF
S A(technology and product push)ql ¥4lo] o] FAXm F=E FF, thsh, A7 Tl
JA& FHEE AFHE RT3 9o, st dAo Z4E i
Hokol Mz QFo| 93 A A& (market pul)dl 7]EHAlo] o] FojFL Felgt

ATE § HuAE AFY dAE ARG AgAe AR o] 43e] Had 7 g
ARt AFolstal ok Wilson et al(2012)2 53] AUAIZ|&S 7|EoZ 7EAEE 2
% E O d7Hresearch), @ 7l(development), @ 4 Z(demonstration), @ & A A7(niche
markets), ® g4Hdiffusion), ® Z<(phase-out)e] TAZ i 7|E€FE FAlo] TAYs=
o]

z7] @A WS AARAL] By, Fb dAd Jbesrs AR #UdHd &
7to =z ARgARSE A FEZQD HAlol ARy EAsta At F ATl wE=d
ATAER B2 FAES FF dYATiec] FEE E80 FAEFE, APde Hstd
Z1710] 770 dFSe AL, V15Tl &HAEL Y Vel el mE E8&<e
=7 BrFsAY AZETE 2255 A9 Vles el 2854 "o AE 9 (2018)¢]
AT BT 75Tl NS A 2 ARk 250 Ao B3k AyAT o gk A A A
1ZE FEA TFle AT & 27HA e A5 AREA AF BN BYsAaT. F
Aol WEY TE BHAAY VFTe dFe VISV B Ao 24Vl #AEF &9
2 713HE A5 'yl e A, 7IE As BUF 2 2, 284 S, ¥ sHup-scale)
7bed W7 2 AT 9, AR AFe BRA TETle A5 UIsTle H
a4 Agol et BAA, ARA, A=z Aol als detsta #d ERHAY S EolH,

sk, 7137l AIR7EA @ AT FEe

NEAN e ALA $0F B B A
pZs

2]
T
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Allze 7137s AF5S “7IF¥s ] dsstr] g 7137le Ads dAsstar, 7

ZleME e AEstE FX87] s Had Ad #H FH 57 o2 AHosta Ut
[AA71=dA5208 AldE Alsx 28] 2 “ASs A8 & “AHd Vles AEF
TOoE AFstd AY Ee Y7 st FAE AHYSta, oldd AF3 APY HFEE
“AeFzd FHr7IAE FHE 53 7lefee 9853t F5 23 oy Aessts 27 o2
HAE A ATk [FA7S/MEAY 78] A2xdqAE “AdF3s AA” & “7IddE
718 ASAnAES st HA3), R S 2 FH U dH 55 FHoE FHHE
A" 2 AGoJsta Yot F, FEsHAE, A S(Demonstration)o]d  “HA] FAFZA ol oA

AFS A FoEM, AFe Aded A& Jtede A4
TNl BrbEe g (A 9, 2018)” o2 AHod Ut

UM MEBAA AFET kel o] UNFCCCe FAPHol 7Fr7i&e] A44d o
A Z(Research, Development, and Demonstration, RD&D) % Yol7} 7]|&d&S A%
AN 2"S Fsleted T30 9T gEdta dgsta ok (UNFCCC 2010, para
37). 20153 AZH 2P A (Paris Agreement) A10Z= 7153 -39 43} 24712 v
As 8l 71/ 2 ol e Ar|HlE-E AN ARGl ET 1 7S] dE E e
de4ds Axsta Aok 53 IR AW0x 53 Ve HwHAUEFY ZA43tE SEA
RD&D ©A & 72 %7] dAl(early stage) 71&8A1e FeA4-S ® A3 L(UNFCCC, 2015),
TECE 7]%7]<9 RD&DE NME1, FAEHJT, AHI} 71ES Mty AA A7 FAF
A 71EY BE&AS HAFste A9E AHosta RD&D TA ALY =7 F #E
oS AFsAY (UNFCCC, 2017). ¥ 11 AZ2A AFG3 niel FZo] #HT TEC-CTCN
AlxE TG EZ2T9(2023-2027)] WS T AIT-IN=E 7+ 71%7]% RD&D
¥ H(collaborative RD&D)S 53 7]-?%@} dsS #% =718 A A 2~®l(National Innovation
System)®] T5& F8 BIHoREA AA g v} QT

= ASdY o] FasA nYsior = A R&DE #ol & 59 A
= = Aolth. wetA, Ze AT Ao dHT + A= Y <l

ARl FHAE FEs7] o -$H oleld WetoA AR ZE IS FI FAA
gt Aufjel Fas AA7I= o B8sitta AWEa ok (Karlstrom
Sandeén, 2004; Sagar & Gallagher, 2004). Wuppertal Institute®] RD&D 33xz=#)| EOﬂ o
AaAlE AAAFLE Agd oyA] A= ##HI RD&D ZEAEE AlgstHA 552
WA= Ao Q0loz A W HHol BHE AF A o] HEI ]A-l/\ﬁ_ PARARS!
e AQAdxg oy S EAvF (Wuppertal Institute, 2012). 5 RiuAE A #BAAE
#H A AAA] gk in

=E
st 544 B39 5

Jom, 7lgel el

x4 fwel olEgol 9
v 2% A Bk ol

]
S =
= .

i

=
T
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B slageto® RDRD ARAETE B A% BHEY it Bastm dgshd,
AREA EU AY998071 F59 A3 3% o
Aol R&D AHFol A8E F§H PEOR AT Bz
Zz39h Luthra et al@015)E =] AAYAIA =o] o) 89S 24@ A,
2 AEH G, AR WAUFS] B, FA 4, 71E WAL, HEF TAE Fa A
Ho) 2qlow ST,

off

AR [18 2-3lelA = AHE + Xl 7I37ls NMEF A5FEEL on A4&3std
g Ues dEeE 3 FEAG 2y FA 9ol 7] wiEel, A AdgRI}
ARG T8ty M3 FF AP o] dAuygo=z Hasitk (UNFCCC, 2010;
UNFCCC, 2017). UNFCCC(2009)0] w=m 7]& AF7] A %7] %74101 7NFe HEEEe
B FE FTAYCRE Q] FRHIL Jon, FEo] Axdl AFF A L8 AYY =
7tk A AR AW Qo= dWAHAgE T ALY HFE %—ﬂﬂ A& Bl

L

3
T:l

\

f
9

‘E‘ 1_]_E T
Roy oAHE] AdF dAle FF AR wWAUFA © Bel YgEFES & F dHaF 2-3]

Z=z).

(29 2-3] 7137 A57] 72 A &5 FA4

Stage 1 Stage 4 Stage5
R&D Diffusion Cormmercial
Maturity
wl Valley of death
D" -
capacities and capital
R&D Support 1 ——

Ventu 1'1- Mezzanine Larger projects financing
Lapld package
: i Debt .

Insurance

Soft Loans Eaibon

FINANCING

Loan Facilities
Public/Private
Equity Funds Credit Lines

Pu&l:i:c m&f e Guarantees

Public Finance Mechanisms Commercial Financing Mechanisms

¥ EX: UNFCCC(2009)

a9, A== 43dYL 9 e Aot FF ATAT AY AT
MEPLAY AF 2 ofd Zlol § APYA BT Wart Yok A=FHe] AFHHE
WAH oz ATdE Bd axrt EAST ASFH 7F7% AFPGe] A& 5

RS
ok
of
ol

W

u:QLHlJ
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e F JeEd, MES dX9 Hi9F Aoz oupAE = ojof dtr] wiEo|th

UNFCCC(2010)2 /ME==o] Ax=3 7|37]e ASFEYES FHITd, Ad 7E, =39,

A Aol HTAol AE Holu, A taZE FEo tigk ExElaa gA 22U ¢ Jov(para

61, ME=o] 7|37« 9 #H AFS AAFe=Z M + Ades WA o FHendogenous

capacity)= S H(para 40)st=d% EHHolgtal 7Idista Ut FH, MEFHold Fo=9
&

AR Ee W £UF AR R AP AR A2 GGt Y FATY 4 wxol
Nelsts Aoz BHoE I (AFULRHA, 012, AAHOTE AFTe] B HA g
A £Y, A3 B AR FE 5 PRI A0 U1, /1% EF 5 Y 4984 2 AF
5 AR Aol 588 AR AQo] 9 F Ux, WAHeEE HHA 7EA, B
Fol, AEJL HA, £2 AN AL 5 /1Y 999 AR Ao e F vk thek
A=se gyoz & AT SPde Bi e A AF s 2L

< 2-2 ME=3e 45343 ODA 879 vl
T sfel MEH ODA ¥
 E7 2 ERS Sof MM BIXU S| Lo s so mzmy sum ms
iT o -+ it [ ® o — oT J| T T oT
e HME2 A8 222M, HEel dsut 9 0j7t 7|3t M2 sesio] sjgt =9
= M8 58S Mest dA £ BN | S, 0 wroy oo e
O_
X £9XE2 siolg ot 1y = =5 = e
o ~ 5|0 e (303 HHECER HRI s ZUS
- (B0 BRIIET FWS AR W | T 20T 00T ne o st
melof BE JlEAY BE L AR 0 L mas mosjor & e
=g ' = —LHt= © = S
5% iy 1 st J|axiole Mol g1, XMoo= HEF Q0| 7
|- aum Bdael eaw sexag 8| So Fa 0w AES =R
OEI'EEM, X o 7A7|:|I_I. oj QIAJOZI [ |:|_| N _ . L
BES o A ISR X RAR L cam z0m0 wees wnsl
°= FEF AN ige =P & U
71571e  AFHEEY  IFAPHEAYE AT AdeE: I AEEy AFS
ggarlutte §F ATNE AFE BEIE Aol ¥ EFHoln AN £ UL F
Ak AA, AdARIA hF BAL BASS) ATtk A3 Pol &3 oW
1€ AL FAHAAZRE 93 ODA AgrRth R&D AHgoe=ze YL Ea, kA
A2AQ4E BE7E B8g g Utk A, A=gd FAPES Aot MEE F8E
YA oz mysof = ODA oivl, AFME FHe U 7€ 1=8 2L zF
AezlEs S U3t AA, A9 wg AFAYRES 53 F9EEF R e
#% Q7] WEo|th ODA Ade E8 BAG =S NDC 712 AFHA o, R&D
ARE AXH AEAIY FREE A I dagEozA IVl NDC A 7198 4
oh;]_
AR .
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FPs9, A=THY 71F71% 4Z3FLe T /1F1% AT DA AR L AFS
g3 71¢ A4EL AL, A% FuE B9 AEF 12798 FRG & Ao A9
FUF A J1FWE Y AT T /H7 D Aotk B, FITNEIL AZEGLS
a4, I S5 7151%9 A9 A&l A =A% B AET @A Azt AM g
AdAAY A3E FF AL s BHAE A 9T F e AL vpdsor @
Rolth. 715714 AFEY A ARH P23E Foly] AsiME, FF R&D AU A
sust Waste], ALY AR T RD AT HEL Fo Y 5 7151%9
AR AEAS T AU w WE, Ed Su @48 E 4 A8 45d0s
BAYSHE Zlo] EnHHY Zlojtk

A2d N== 7157 ATHHAYE AA%W7F 299 HeA H
dd U9 I R

B AYAT Bl doiA A= 1F1% dFAY MW A 12l B
TeEA @3, Bd Age A 29 2 AW TR F AR BN 19
21 s oR AESAL. A%, AT /157E AFAY AP
ATH o Agle] FRAYL W T & Y TS AYAL AASE W Jotn A
(e

o, A ZEE AAAe HTF dHo] HME fr|Ho=

A M= 71571s AF5EEo] ofd dnk R&D dHAY e A4 2 A E AT H7F A
8 ayagle #3 g LW 7)
Ae tdes AAZ BriAEe] 2eAe %Zt"f?}“%, /‘Vd ARG 7E A NA A

AH] L A7V HAAA, FHTH, YA 5L THAHSE HUME ok & FE3E vt
itk Klitkou et al.(2013)e] W= dxdix oz A=A1]S 2P IHT Agoz= D
71 AR 44, @ AF9 Age A A a7,

g A &3, © g3 g4 529, ©®

@ AR A o] HF 754, © F8
BAA=key parties)®] Fred, s 27] A WEgAd Fol ok F, ME=HY
AZHEd dg Fo aHAFeR AFAYY HAAAY, 54, 4F T AZGER 754
5S¢ 1¥sty o B 4 glth Hakanson(1993)8] A= 47 EHY I7Ee 2970
2EEQ S o2 HAES 534, R&D g ojA FHEYS &, FEYHS HE, 3}A
HAEAE, Tty A, Fsolsl H A, FERAF AF/AHe] B, AAA 59
fQlel  wekxd, R&D e AWyt AAE F dvz A"sin drh. W4,
o] F3 & FM(1999= 667 = AARF FA7IHY FF I/ AYG 827del o
A4S S8 R&D dEAd e Aule I, AY 2 FAY B4, stEY 54, A dE] 34,
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oX,
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oX,
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A
Jo 1
N
2
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2
Yoo

( rm
o
2

ro

o
oz A& Kwak(2002)&= olun] == IUA
J(World Bank) Aol &4l &34, ODA Aol |3
w3, A9, AA, &4, AE], B, A 2 AdAs 5 =94 FEe 10 HEE
A&a Aok K& 2-5> F=). Lavagnon et al.(2012) SA MA &3 ODA A
ZIRte g AEF 820e EF3a, olE  AA(design), EUYE H(monitoring),
(coordination), ¥ (training), #=2 37 (institutional environment)o. 2 JFEI}IL A Z
of A Z AdFH FoEE EAT v S I A AEY AA #™ 8y
UEE #d a<lo] Aol A3 7 A AR E 7HA e Ao=E glEglon, O

o= 7HE EAR FRABAAE 7 Aer E4FH AT

ol

1=}
hu

O o 2 oo N

oM ktorfo
ol
£

i

)

A

o SN = Fo B o= LA M
O

fo

<3 2-5> MAIE3 ODA A9 A& a<l

29 ME 29

A SHO Ao X, XY =o0E, A=Y

= o &x|xet HME Hot ota, pHAILES 2A, X XLHR 7| /SH

=2t oOIot OISHEARIS| Ats|Z=tX HiZE Sl At g4

ks SHYS 71s/71F0 2E
2g/=H FHESIAL HEsY AMYRSE, HES Z2MA 24 Xt B Aoj

B =L ZHOojHo Hal, 3d o=t A Hst

=3 2288, 7], =2 2F, VAN X|& =715 &8

At=l Sugg USRH #5, OlHEARISS o, M2 Are|X ZhX|of Ciot Ao
FEFL SAZYO et XY O|Y, A 7|Eo| XY

=t Ao S =oteEN 2d, MY, FHEL HE S

X EX: Kwak(2002)

Khang&Moe(2008)2] = Wl Ed 3 wlkulol 4] AAIE ODA At AZFuolElet 5 A 7]+
ol BAA it HEES 7|WreZ, ODA A AF71E2 O /g3, @ 718, @ 3, @
g5 4dAE TR, GAE A4 AEF ede AEsidt (K 2-60 FH=x). 59
AM71E dAldA s d@E oAl A e Shef, HAHdE Ad H
ol TAAY] &&F FAHE T dFsty E&F<QA F(consultation) oJF-7} E} e
A Y Aol HE 2 dFefle® FAHAT. A& FTAQ015] AT e
wokel ODA ARjle] A3grl 2¥<s dvsiiled, £, 34, s, 2372 o
A7 ARE ALsHEA, 53 wH7Ie AMEolzte AHY SFEe WS B
5%0] Qe FEIAT KX 2-7> ZF). 53 AY J1IAL “BY” 99
egol BeA, A 2 AR AEZ A8 So] T8 8ddow IAHAG

-

of o
29l
=
[e)

| —
T

A
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AL MFE7| EHA A M8
. 7|2 W ol 7|t HAHHE 5 m2HE 31A0| I3l 0[3
N =t o IZEME MAXIO| AR

A
10
. ZQ OlefEAKIel 2SOl HMEE )
- %9 ofsfERtel i M9l Fol

. ZEHE A oS 9
. ZEHE J|zxlel o

« 8 O[s|EARS| 2550l H4d

- ZEHE U 74 % BRt
. OfsHEIARIS| KI&H Xg
A 4% | . ZRME SXI 28 730 Y2
. mede pa| go| o

. DE OpfEIRISe| 28X0l 71N

. mZerlE AL | Z2AE oz A[E CfH[sh S 1
A gtm | . mEdEe pjxiol o
. ZQ ojjEAle] HEEQl A

—
- SOiRfer SR TEE YA 152 B AlZ7t 58 Z2ME oy o Zit [
Abg FEE | o S@TO| MES oY 28 THsY

« IZRHMEO Ch3t 2L44(Ownership) M1

X EX: Khang&Moe(2008)

CE 2-T> 5971% =4 ODA A 4397} 84
HEgel
J=2%ol aay, oE Al 05, ARENT A8
oIxto| ofx|, Al el Ml ARIERAAC] Bt S4/ieTE Fsus,

rn

A
Ml
o

-1

HI

A

e SIX|So7|s HME, A Mt 2| MEM

s CilAt TIEE, AIATTIS| i FXEDe] TCP AIAl =&, APA mEAm, Mevt
== ARMTL SRAA| TR AN

27 F=0| 7|HIAA XY FAR1e] HEYA 7%, & Hi, 229 oK ¥, 2
=

= N2E3E YN G5 B8

71%371& Bof FHIAME st AFEo], UNFCCC TECE A A3 7157]% R&D ¥
Aol gk =¥ &431st7] HaliA, o 22 ®1ZF RD&D FAbe] 243kt 34, @ A4
2 e S T3 AAALel d8sides HE xS vk o (TEC, 2016).
Reiner(2016)2] A+ 7/H==°] oid wl=3 F3H 5 A=A I3A ojptstets 25 4
ZZH(Carbon Capture and Storage) 719 Ui7tE AF5 ZZAE AYE B4stHA, S5
B4 A 7bsAol & EEolEE #H 4GB Aol wrte A AR Ae, BEu A

o

AE JhsAel avgx A9t Corbus et al.(1999)= WA= ot AR
ASAE e H7FE FalA, 7o &8 JHeA, et aF &3 adl, AR 84
e =gt g3 A, ZledA A #AHo 4AavE&d AEHES AFI BlE 7HA7L
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asfoF stA|RE, AFolAE Y ol #AAESH d&3 ¥o(consultation), F-& T
gQl, kA Ade Fr, HF/AH/AA T EEH WEAEY FHol T8 Qo=
golg et AT 7 AFELS Yuk R&D == ODA Y #Ad dFE gao=
AAY B 7E EokeE dAeE sta Jevl #oF SHAANe B ATV “YNEFe
e, Y137 AT, ALY olHd ARHEIL o EstE AFEA 2EA ]
A= As AT F AAT

(F 2-8 ME= 7I37e 45 X dAE g3 38 7E

L
!
nE
-1
T
2

c JlE R0

« AR elzZEt @)

=H| B o IR XFER ALY O = 8L Ofsf =& (3)

« X HEAZ @), o7t A EE 5), Xl Al BE (), XA =224 ),
FEEE| == (@), S| AHEA FHY (9)

« EX| & Q=2 0l (1)

- R 3¢ Z=HE &Y 22| (2

o QI57F A ==Y (3)

« =7HEM BE Ttsd @), oA 710 £ A 0S| 7ksd (5), AGFT TR (6)

« ARE 7Hsd ()

« X 28 R =2 7sd 2

« oX| REZE )

o RA B3| 7tsd @), AtRle 2 A (6), 25 4T Z2ME X|@ 22 (6)

X BN MHL 2[(2018)

=4 B

~

CHER g2
« 33 MH2o B, 373 MH|2o] FF W FXH ¢gHe=zREHo| SE &, EM
=8 8 ddo| FZ, & o tiet MY 52 &
HRo |« QZH BE JHHES SIS FLSs AT ML RS FESIL AlAY = AU
TH & = 852 59
o 7|2H3 HE A 45 2E YMo| £
- 7Z|=H3t H3 8 X #H BHE
« 121 GDP
R . GD+P CHH| Siel X FXHA 2 Hl%
=dz | =8, ATM & 58 AfH|20 tiet 29
« QIZHo| MS3t= oalel A7), a87|&el At 5 a8 Al2Ee f2
- E2 gl cT =gt H2Y A &F
- EOtZsE
A2l H o Y, =AM oM Adar ddof AHE +=F
FHIZ |« Adult ¥ Children?| Schooling Year
« Y A A HId
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