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ABSTRACT

This study investigates temporal trends and changes in climate technology cooperation through natural language
processing of international organizational news and Korean policy briefings. Documents from 2019 to 2023 were collected
based on keywords related to climate change from UNFCCC, CTCN, GCF, and Korean policy briefings. Web scraping,
text mining, and community detection-based clustering were performed using packages in R and Python, and quadratic
assignment procedure correlation analysis used Ucinet programs. First, this study identified trends and patterns of climate
technology cooperation by period, as shown in the news from international organizations (UNFCCC, CTCN, GCF) and
Korean policy briefings. UNFCCC news, influenced by COVID-19, shows significant topic distribution changes, reflecting
global issue sensitivity. The GCF news maintains stability in climate technology and funding trends. Korean policy briefings
demonstrate consistent topic distribution, emphasizing Korean climate policy discussions. Text mining reveals nuanced
organizational differences in climate change goals. UNFCCC and CTCN prioritize SDG-focused initiatives, while GCF
focuses on financial support for developing countries. Second, this study comprehensively compared and analyzed the
climate technology cooperation trends in international organizational news and Korean policy briefings and classified the
topics into reduction, adaptation, and general to identify the importance of climate technology cooperation trends. Expert
discussions highlight mitigation coverage in Korean briefings and GCF. The GCF news specializes in limited topics with
a consistent reporting pattern, while UNFCCC leads diverse climate initiatives. This study unveils news coverage similarities
and differences between the Korean government and international organizations, offering valuable insights for global

cooperation and policy formulation.
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Qlth(Lee et al., 2021). £3] 2015¢ |27 HIIHF
(United Nations Framework Convention on Climate
Change, ©|3} UNFCCC) A21x} GA=E &3](Conference
of the Parties, 0|5t COP)oJA mfelgoto] A ZH o] F.2,
AR5 M= 7ke] FEo| ZxEAeH, 7|&2] HA
g9 A3ks BRE 7|e A, N, A4S, g
9] gz 75/t Q7= Qlth(Park et al., 2019).

71%7]%(Climate Technology)< 2AI71A Hl&S Qlof
= AL BHE, YA, A4, 5, 33U, A EA 9]
& & TR RopollA] 2ATIAE SolAY BEst= &
52 Z3tchSamil PwC, 2021). &%, &S, #&/4
5319 37 Rofz FEEH, @A SIS EFEE
E(CTis) FolA= 45709 7|&EFE FAEHCTis,
d). =7F 2 BAE dol 7197]&S o, 7151st
| gt &3ZQl EHS TAE] YsAe FAEY
o] LA, HHEH O E UNFCCC, 7|%7]|&AlE 9 4
EF(Climate Technology Centre and Network, ©]3}
CTCN), 521712 7] (Green Climate Fund, ©]|3} GCF)2}
22 FAZIFNA 88 £ 4 08, 71e € A= AY
< Y5t Qo

o|e} ¥Fste] AA7MA] P A+=E 7|F7]& A
t 73} Asgo] et A-H(Lee and Oh, 2020), 7|=A| A
Ag E35t g2 A5 9ok(Park et al., 2019), CTCN
71&AY A 718t gre] 719 7]ed e Wek(Park and
Lim, 2023), =t} A& FA7|AF 2 AR BEXpgo] e
W 7|5 ske}t 54 A o] ol EA(Lee et al., 2021)
ol FPEHNoY, 7|%7& g7 MEHEQl B
Hlau, AXA 2HoA 9] FA4 5 HokE AmE
A= B AAolth 7|5 7]&0] Wet Haes A7 F
4 A gty ke 3, ARRA Q1A SHMEAT]
I Y kS BASH: o 8% 982 3T 5 3
7191 S8sittal & 5 Utk

olo] & A+ollA= HAZ|F w4} = AHE Y
oA Uehu= 7197]e d &k 53] s S¢4
O g Hw-EAstAt gty AFEA 13 AFEA 290
A& =A|719HUNFCCC, CTCN, GCF) 7284 =] 42
BeEjgo] et 71571« Fo gt A7 53 o
S motelith FAF o2, QAP A HAEAS B3t
9E 124 -JH A #o) SYAEHY BAZ 51 AT
Al 5%, HAE "poldS B3t AlFU-E 53l sl A
HH o 2 AwEQIT AFEA] 3o0A4= A7 w4
U B goA Yeid 7197s §Y 5T T

[t olo

i do o

=
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2. 02X Hi3E
21. 719718 g7+ € S

UNFCCCe A3t tisf] A A+ AHdoA &5
o= tgstr] sl w0l FAF oItk 1992 649
SHAR| o] oA AHZSE F-AF 7S] 9] (United Nations
Conference on Environment and Development, ©]5} UNCED)
£ E5o] A== o, 2023 129 7]& UNFCCC= EU
E IS5 1987 GA=EOC R FAEo] QUTHCTis, [date
unknown]). ¥4 1993 12€0] 7}dsto] A AlA A
47THAE UNFCCCO] 7FISE =7t=, 7| 913}t di8= ¢
of =AALSIe}E FEot= o FEotal Sl

UNFCCCe= goFo] 7A14Ql ol Wt =2E sl
d COPE 75t 9lom, o]& Esto] Foke oy
= AESHL ol ".3t F8 AHES UHth(Lee,
2016). &, UNFCCC7} A|Gt2d3l WA & 9o A2t
FoFo|ghH, COP2 7|3 oF FAk=o] Kof GoF o]
P AEsHL ojo] a3t AAHR] AHS e AF
slojgtar g 4= Qlrh 19959 HIEA X A HA
COPZ A|Zt0 2 Sof(Ahn, 2013), | FHlo[oA] 281
7 COPo] 7H& = QITHUNFCCC, 2024).

COPZ 2010 7]%7|&9] 7id & o]dE 7H&3fstal
Aoty Qg FHoz s& vAUYEE Aot
(Kim and Sohn, 2016). Fig. 13} Zo] 7|& HAYUS LS 1
Aol wret AERIHR F Ao Fgo s TAE =),
71 P L3](Technology Executive Committee, ©]3}
TECY 2} 7|5 7|&AlE 2 Y EHF(Climate Technology
Centre and Network, ©]5} CTCNY 7} Z+ 7|&3 & 9] oA
=99t 71&/d 9 7]&o) Aol gt 9T ot 9l
Th(Park et al., 2019). CTCNL ‘7]Z7]|<AlE(Climate
Technology Center, ©|5} CTC) %} 7|Z7|&UEYA
(Climate Change Network, 0]5} CTNY' %2 FAHY, £
AE2 = 7|4 X Y(Technical Assistance, TA)S E35t 7|
ol A, FETF 243t 9 FE JIA A}, 7%
7€ #8494 HME7F 7F YEY A B/d3to|th(Park et
al., 2019).

UNFCCCE 7% A 352 25t Sl A%
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HAUESS dEst9eH, olg 5l Mex GAREC
g5t PABA LS $33THYoon and Oh, 2021).
UNFCCCE= A wlAYZo] st o9 7|& =A|7]1¢
o AYdE & A2 YAIstL o, ojof whal 1994
Foko] HtHE o|F ‘X]FE7HF8(Global Environment
Facility, ©|5} GEF)’°o] A7 wWAUEZY &9 F4 94T
S sPagtt. 20108 7HEOA HEE COP16E 5519
A= ‘l"—"“7]—§-7]:L(Green Climate Fund, ©|3}
GCFy< A4 WAUZEY &9 FA=Z AAsHAt. GEF
£ 1990¢ 109 A¥ o]F, UNFCCC #ul ofyel of2
A &4 A=s9 AHS Bt 7ITF=EA L5553
d ¥, GCFE UNFCCCHHS {ist AEF 73024
AgEo] £9% 1 QrH(Kim and Oh, 2021). £3]|, GCF
£ 224 "yuos dgstA] XA oA =9E
2022 et A AR 511, A7) LRSS Bt
A T o9 FAA ™S o]F1 Utk(Song and
Lee, 2023).

2.2. 9AE O0|'dS 83t 7124t R 7|27 &

HIAE wtold it HIERE £42 2 7|5l o
g 59 1A A FFE Bk ATl Fast
HH20 2 SgET Sl 1 92, Bickel (2017) HA
E vtojd3 YIERA 242 &3 5L ofluA] ekt
wdE A9 7% Pe A FHEHE, ARAA
3t o AN LE], A&7 dFe S5 4 AAHA 2
52 EFotal B7Rekalt AAA7E oy A Mgkt
& Aol BHE o BA olsitARE RS o Edst

e S35ty Qo= AL 3015t Wei et al.
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Technology Mechanism

@CTCN (B

2021y 53 A% &4 wiEd AA L THE 424 1)
to] golgE t59 Q43 =2]9] W3lE AlZt] wheh
FAstTE gt 9AE B4 ES &85k, dis
o] F& A} AW, & 714, T Ao B 7
|7 9Je-e #olstqich.
Kang et al. (2016)2 1990t o]% 7|F M3} FJgko]
A7 BA5H] 719RgE g Adet HEE Y
|2 WAsty, AaaE vz} wo 27|18 A H7t
SFTh An et al. (2020)2 7]57|& % HofoA =7}
R&D At E3] IS 2A}slL, oS B wERT
9 ALY AN, o|A 2E&dt 5o FAE A
2 AAslo] HAE ulolydozm HASIYTE Lee et al.
(2021)2 1 HA 7|AR} AR HERRE E5) 7|5
Skl =4 HA o] g BEATIRloH, V]SS, ‘%*—'1’,
I8 59 7IEE E85te] RIERAY ERnEgS
AﬁﬂﬁLOEIJﬂ A2 HEIF At FEol TAGlo] o]
FAES AEH o2 thFA S-S RISt Jho and
Lee (2021)= 7|¥HPE 2t U 7o 7AE
LDA Egrdaog BA3Flo], UNFCCCS B4R T
NE2AE 22 HAYRHY Fohr 7|e/id T2 EVL
& ZIAe] 2 9 vRtE RS gRIg B o
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3. gd-14HE

3.1. 2EOE ¥ 23y
7197189 BFE ATEY] 5, 7RSS
it 2R 7)1 A9 FUY AR B AR E 43519
7];&1@}1-41 < T 2A|7]3L2 UNFCCC, CTCN, GCF9]
A 7S S o, S AR RERF(FME

United Nations
Framework Convention on
Climate Change

Finance Mechanism
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Fig. 1. Organizations of Technology and Finance mechanisms under UNFCCC
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e TS 717 201
57/ d o], 22l ¥ oA SR
EQolE &85 ¥ A3 #g(Web Scraping) B2
FHoz APt

o

’B‘X

RS

23L% THA
R AI

49] A5

El 2
2 AX

.
E=T=
=

UNFCCCO] A% UNFCCC EH|o|A|o]A] A|Zah=
A4 % O ANS AT 20 FA U TE YRS F

Aoz F 731719 EAE FH $HkAE CTCNY

7|A= CTCN ZH|o] Aol A] Xﬂ*o}h RE w4 EA
= 9 23973 YA g F35t, F 436712 S
t}. GCF 12 7]Ab= GCF EHo] l oA AFsh= 24
% R AE 7o ALt AAHor AgH
g 3= &S Aoz LAY, 9 AT
oF & 214 £~ distel=E JAB gy
o| X oA A|FsH= AR BA0 HEAFgE P AT
Ao g SRstlon, V|SHal, ATFA, Ta
g, 2dsb, AAGNHAP, AZANHA 5 FA 7]
EE &9l 14 =5d A%E 2R F 10,6800
A5t THTable 1).
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3.2.1. HIAE Oj0|d

HAE ufo|do|dt Zdojg2 FgH B]FY HAE o
o[Elo A #AX HE EE IAE FE519] ou] 9 &
& 7H7 & AE B A4S Zoldls 4 7HeE,
AFAol A 8] 7]&S 7|49ke & FHH(Choi and Lee, 2020). Al
22 gejA £ I FA} F2K(Part-Of-Speech Tagging) 2.
=, o] Il ou]] 4 FHEQ FE 4] FAE
o= Y-S Sk, HojAr|7t BAYHT £ A

]/\‘1‘—‘- Fe4A BEAS A9 922 NTLK Tokenizer, =&
< KoNLPy 2}o|H 2{2]2} Mecab-ko #417]5 ARE-SHAT
B0l AH8E OJo] Sl TolES e el B8l
(stopwords) A 2|2} oJ7F FZE(stemming) IFS B
AL BARS, QA 5, fA 55 %

HAEE olgsto] FA9 BFol}
AATOHE B4 AT U
EO]’J_L SAEAT0 9 NS BASkAL

., 2017). @&oJHI %= (Term Frequency, TF)+= £7%
B S T LA SANAS viet

_11
]_

I:ll-(‘

3.2, EAupH 91 Xz} %kolbh oz #A AT UolA RIdstHA AMEE=
2 1 gol} EaiTte AL ojuld. webd, AuA
£ Q79 AAAQ B4 WAL Fig. 29} 2ok WA, *JM g2 mlolyd Hopo] H4l AFE|AE TF-IDF
H AT ES HRFOE fEEHRE FA J|AE A F (Term Frequency Inverse Document Frequency)E &3t
F2 ARG 9E AAE dojgi gAE vold S|4 ALt Yk TR-IDFE £4 ol A £ wo]
I8 AN GALE BUY O, R0 ANSE B o BAGE DI PHom, £4 o 23 wols o
o2 Pt go] &2 I-mode HEZHAS S Wl ZE(term frequency)9t o1 A4 W 54 Tojd] Hles
Egng g g2 %4& Agets HYe AH o] 95E H3F Ghinverse-document frequency)E F5to]
QAP ATTAEAS HAASIAL, A0 HEIAE AZ AAFSITHKim et al., 2015; Lee et al., 2021). 4] (1)
W Rz TEel WS BRI TEIDFS] A4 Y2l et ol
Table 1. Data collection information
Document volume
Classification Channel Period
2019 2020 2021 2022 2023 Total
2019.1.1. ~
UNFCCC News 181 112 165 141 132 731
2023.12.31.
International
Lo 2019.1.1. ~
organization CTCN News 95 119 118 67 37 436
2023.12.31.
trends
2019.1.1. ~
GCF News 99 43 57 43 79 321
2023.12.31.
Korean policy . . 2019.1.1. ~
Policy briefing 1,124 1,508 3,038 4,284 726 10,680
trends 2021.12.31.

Note: The Korean Policy briefing could not be collected starting from the year 2022 as crawling was prohibited, preventing data acquisition
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Web scraping

Data collection
‘Web crawling using R

Hand crawling from webpage

Channel
UNFCCC, CTCN, GCF

Korean policy briefing

o= FR9 7|27
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QAP correlation analysis

Data processing

Setting up multiple matrices
with same keywords

Calculation

Text mining

¥

Randomly rearrange the rows

¥

Morphological analysis
POS tagging
Removing stopwords

Stemming and lemmatization

Calculation
‘Word frequency and TF-IDF

Co-occurrence

and columns of the dependent
matrix (Permutation)

Calculating the Pearson
correlation coefficient {r) and
statistical significance (p-value)

Clustering analysis

Pre-test

Comparison of community
2 detection based clustering
algorithms

Calculation

5 models: Louvain, Leiden,
Girvan-Newman, Clauset-
Newman-Moore

Fig. 2. Data analysis process

Note: The blue line represents the process of analyzing the research results, while the black line represents the process of the data analysis

IDF(t,D) =

TF—IDF= TFXIDF

lo 7|N|
E10 [dE D:t<d|

(1) Formula of TF-IDF

Note: N represents the number of documents in the corpus, t

represents a specific word, d represents a specific document, D

represents the entire set of documents, and |[dED:tE&d| is the

number of documents in the corpus that contain the specific word

t (Lee et al.,

Ea
o
=

o|t}(Krackhardt, 1987). &

O

=

o |

d

QAP A ZA2

=
7

oz

A5 A

=

k)

J

=

rl

2021)

Ly

=22

Gas

k=1
< 53 240l

YEYD BAN 72H §4
2451 dyon, U LR o2ojxl e
B AR Sete] thgEls wmel wd
HE XHHHOﬂo]-oq 574]7(-1 _‘r)r /Ho 7—150]-1: H]—lﬁ
uEgse) JuEAE BAT
, SEYEEZ TR Aoz Ao Qs 2
QA& #HASHH(Seo and Kang, 2018). &
FE 1 Aev| g Bl Hojd ATAS
o] Y3} gL B

&

e E!
= 7o

Folz Aujgshs 142 A
23 ch(Kwahk, 2014).

HEYIE F#45ks 719=5)7F 5L AHiolA 7]
e 3 A2 ALY FAMI(FADS vlaste] AuAsE
TE57] e, &4 717t 48 d=EEFA)Y 584
ojuf A ®IE LAF & Qlth
71 A=, Lee (2019)= AlA HAlE0] oEA 7%

Stofl B33kl A=A1E olslistr] Al =Al 71+ 31‘31’3
T15(C40 Cities Climate Leadership Group)ol] 3t A
9 Al 7HA 39 AEA-E(ARIE, ot AE)S B4
Skt A 7F ALSJSE7L g A s H AE BAA 9
g ulAEA] oelr] 915 QAP ATTARAS Be
spg0m, ol Eo) AsIst B0l /15714 2 A A
2o 2% IFE "A= AZ RISk Shi et al.
Q00 TS} AL S Eops)
£ =98 S5t /)% Bl BE MEIES BEL
QAP ATBARHE 25Ho). ol vigro R, Tt
1% 7ol olgA QRS 1 AAFEI Akl o}
o} ofmA] Wlhan] BIRHE o] ALgaleiTt. AukEo
= 715 ol AFLNS G A0 5
atonl APest gee 4%
3 AATRe] dZF Aol o Atk
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3.2.3. HE®Z SHAHY &M

A oE 79T BAE 2= ]
A5t7] 918, ﬂvq‘ﬂ A& 5T
HAHY 2AZ SPsiinh. §AE HolHo FHA 1
2 g A704 TBHoE FeEE GEA
g2 2d g = 2H)|9l(Louvain), g o]=(Leiden),
A FH(Girvan-Newman)©| 1tHBogomolova et al.,
2021; Clemente et al., 2022). £3|, ZH|Q L7
& FA3E 7N St REjaE RO, o EH‘
%Oﬂ/ﬂi ‘-ﬂE°4394 +8& sk A9y aed

HollAl 2451tty ¥rlwlx Qth(Lancichinetti and
Fortunato, 2009; Seo and Cho, 2016, 2020).

Table 29} o] & 9] Tlo|E o o3t YA TE=
= AAE AEsE Ay, gt 24 7F FHIQL 5.5, @
o]& 3.00, Al F+H Fo] 245 AH FH 1.10 &0 =2
UER, FHIQ1 darg|Eo] BE e BdEo] Hls)
AE 7 & AlEstchs As AT 5 AU old &
A= python-louvain Zfo|H S &-gsto] HEYA
SEAEY 42 Y5k

—== T

Rl J
ot
H
i
ftlo
r{m

Table 2. Comparison of the average number of
clusters for each data source over a
five—year period using the community
detection models

ﬁ
02
ral
1=

b
g
ok
0g

. . Girvan .
Source Louvain Leiden CNM
Newman
UNFCCC 5.8 42 1.4 2.8
CTCN 5.8 32 1.0 2.6
GCF 4.8 3.0 1.0 2.8
Policy
. 42 1.6 1.0 1.6
briefing

"CNM: Clauset-Newman-Moore

4. A1Z5

=S

=

LT

4.1. ZH7|F FA0 LIEHS 7|S7|& §

iy

=
=3

0%

715714 @Yol tig 1 Fasth s FA71 759 B
B 43R 9o, 2 AT AL 2019 =S E 2023
W7 UNFCCC, CTCN, GCF9] FA 7|AMS Ao =2
%9 7|9ES 32390k 92 TR WoE AN
2 B3] 9o FACIES VELE Fez 15
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<=, SNAE9] 7]9E HEYIE EHiE QAP ¥
A&AS AAISHIH. goj&(Pearson) A TE AHES

¥or, 500082 Aulj A (permutation)S 7 F T}

o2 Exo] 2H 7=t Buse ENRdYy o
2], HEYZY SHAHY 242 e 7I9E7F SA9

el A ol okt 24 R e
SA5pA BT 4 Utk £ AL ARYE B

2d 2o 7Pg AEstE Eug o]
A DS A KTable 3).

2 R

Table 3. Hierarchical clustering analysis model
derivation results

Source Model 2019 2020 2021 2022 2023
Louvain 4 10 6 4 5
Leiden 3 11 3 2 2
UNFCCC Girvan Newman 1 3 1 1 1
Clauset-Newman
3 4 3 2 2
-Moore
Louvain 6 6 6 4 7
Leiden 4 4 3 3 2
CTCN  Girvan Newman 1 1 1 1 1
Clauset-Newman
3 3 2 2 3
-Moore
Louvain 6 5 5 4 4
Leiden 4 2 3 3 3
GCF  Girvan Newman 1 1 1 1 1
Clauset-Newman
3 2 3 3 3
-Moore
Louvain 5 4 3 5 4
Leiden 2 1 1 2 2
Policy
. Girvan Newman 1 1 1 1 1
briefing
Clauset-Newman
2 1 1 2 2

-Moore

A3} ol B FH HMESTHS T
Y=g MY B, o Za7 ke o7}
MINISHA e % It olof] 2 ATolAL W]
el AgEch= Aol /ldQl Term Frequency
Inverse Document Frequency(°]5} TF-IDF)E A Ei5}o],
Fd 491 100719] 71 =F F=5H3eh 53T 10071 7]
A= Yol A X TF-IDF 5.0 ©]|9FS] 7] =(climate, change,
earth, planet 5)= YA Q] ©olztal wHsto] 39 4]
oz 7175k Qth

w2l 24 7]
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4.1.1. UNFCCC =20 LEtH 7|27 &Y 3

4.1.1.1. 24 A3} BA

71971 Ao et A& e 24 ¥ &)
2 23, 202195 ¥ 2023W7HA] r=0.7 o]Fe] =2 4
A7} T2 QI THTable 4). A0A ST 7H =4 Uer
A= 20217} 20224 r=0.864""0]H, T}ZOZ 2022
Ax 2023 r=0.797"", 2019¥3} 20219 r=0.739""2
2 gt 202080] ZEE AFTTAE r=0.237 ~
0.494"" 2 YopH=d, ol 7|%7]& Yo glo] T2t
198 Q1% FA14 wWste] Yo siAdr.

T8 EQ FEZ 96, FHIQ 1Y ES HIEFCE
5t A3}, 20208 %0] 1074, 2021
dxo 11702 7P B2 #doz BERE, 2019393
2022d0] 5 47]9] o= EREUT o= QAP 4
WHARA S Aot fAR, 214199 FFel 1A
= 202037} 2021'd0fli= UNFCCC 2004 7] 315} <
o tioFA FAEo0] wol YERGTL, 2019E T} 2022 o]l
= H A FAY dAdo] U= A AR

AH

&

i
b il
o

¢

it
il
[
o,
ot
e
)
o
4

41,12, ARYE Hat 2A

Table 59} o] UNFCCC Yr2o] Uehd A7 8
FA|S 54 W FES AL A, AHHOE oA
AL, oI, Al Au), SRR, 715 He}
0 U BAEA, 2EE, G, AL7RsA), IR
o (YR, A, A BAY FAt FFHoE S
83 chol gk A= FA4 Wz Holo] WF5te]
bl B, 20199 E0l X 47Hs R E(SDGs)Y] T
oA o14(130.57) B SF(64.08)3 TR Theret FA7H
25|9iet. ol Folg B3 Aeld £}, 18, A%, o}
Y4 75, AETRY BT, 71& B8 59 FA7 ®
Fejglom, jof BED AL7bset ofd, s oA
do] gt £44 59| FA7t mekE k.
202030l 71571 Bo] gt euche Ty

e

=

i

Lok (moo

Table 4. QAP correlation analysis of UNFCCC

B2 BRo| 715718 B 5 2 295
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At 202390 BFIHAX](100.24)E B3 AAAY
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&, A a3, AE olvAl 28, A7 A 22

247t ol Ak,

4.1.2. CTCN =20 LHEHt 7|27|=

11
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4.12.1. A9 F& W3} BA: QAP A
S AHTY

201997} 2021 r=0.795"", 2022¥3} 20234 r=

0.793"", 20213} 20221 0.765" &0 & &2 ATHA

7} TEE JH(Table 6). AMH 0z HE Qo] mojs

ABAST} r=0.51~0.798 A8JSEZ, CTCNY| 7|5

71 d8 #9 a4 =9t v|nF oy AT A &

r
r
i

w43

2019 2020 2021 2022 2023
2019 1.000

2020 0.364" 1.000

2021 0.739™ 0.237" 1.000

2022 0.627"" 0.291 0.864™" 1.000

2023 0.533" 0.494™ 0.661"" 0.797" 1.000

p<0.05, “p<0.01, "p<0.001
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Table 5. Top 30 Key keywords related to climate technology cooperation in UNFCCC news

2019 2020 2021 2022 2023
word tf-idf word tf-idf word tf-idf word tf-idf word tf-idf
women 130.57 emission 27.53 emission 187.92 energy 490.48 energy 397.68
forest 110.96 technology 25.44 finance 207.25 emission 374.26 finance 313.00
food 102.27 COVID19 25.44 government 140.57 finance 372.79 fund 386.48
investment 96.34 recovery 25.44 energy 272.18 ocean 370.75 emission 270.44
education 95.05 finance 23.03 resilience 162.53 government 278.64 LDC 238.32
land 89.98 carbon 23.03 carbon 169.39 building 266.07 sustainability 247.51
finance 88.80 risk 20.72 GHG 162.01 resilience 261.85 technology 261.74
building 71.49 compliance 16.88 fund 292.79 renewables 240.52 government 175.04
government 68.81 building 16.88 temperature 126.16 water 232.10 resilience 171.89
infrastructure 64.76 price 12.88 economy 110.03 LDC 229.76 economy 184.07
sea 64.08 footprint 12.88 investment 149.35 women 222.97 renewables 203.99
economy 63.66 resilience 12.88 policy 133.20 forest 220.78 policy 188.81
health 63.25 investment 12.88 building 140.91 technology 213.25 environment 182.37
disaster 62.67 coal 7.82 ocean 230.75 sustainability 207.10 resource 148.15
resilience 62.17 education 7.82 COVID19 111.30 economy 202.98 building 137.50
energy 61.64 transport 7.82 technology 139.70 temperature 201.37 GHG 146.09
deforestation 60.16 disease 7.82 nature 151.00 carbon 191.04 carbon 146.69
waste 59.50 meat 7.82 disaster 223.98 fund 188.28 women 193.92
fund 56.28 protection 7.82 collaboration 105.02 GHG 183.28 ocean 216.11
CcO2 55.25 cost 7.82 CO2 115.34 resource 177.82 food 162.80
partnership 53.37 plan 7.82 resource 94.98 weather 165.42 collaboration 116.52
ocean 52.89 renewables 7.82 forest 191.39 food 158.50 Al 153.83
biodiversity 51.95 agriculture 7.82 coal 170.64 CcO2 156.49 water 145.90
nature 51.89 kyotoprotocol 7.82 environment 103.57 agriculture 154.33 forest 175.99
heating 51.63 deforestation 7.82 food 143.67 coal 153.85 vulnerability 118.99
policy 51.02 partnership 7.82 ecosystem 115.31 policy 153.57 temperature 114.96
technology 50.73 economy 7.82 agriculture 135.77 disaster 151.33 investment 117.23
carbon 49.97 ratification 7.82 water 144.94 education 146.06 fossilfuel 120.64
environment 49.79 support 7.82 pandemic 86.77 investment 143.74 agriculture 101.73
transport 49.11 environment 7.82 weather 112.21 biodiversity 135.06 solar 100.24
Table 6. QAP correlation analysis of CTCN
2019 2020 2021 2022 2023
2019 1.000
2020 0.516" 1.000
2021 0.795™" 0.674™ 1.000
2022 0.647"" 0.533" 0.765"" 1.000
2023 0.636™" 0.551™" 0.678"" 0.793™ 1.000

p<0.05, "p<0.01, "p<0.001
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Table 7. Top 30 Key keywords related to climate technology cooperation in CTCN news

2019 2020 2021 2022 2023
word tf-idf word tf-idf word tf-idf word tf-idf word tf-idf
energy 232.23 technology 298.76 energy 308.49 technology 171.98 hydrogen 136.10
technology 198.53 energy 293.64 technology 297.96 water 153.15 technology 124.85
gender 145.38 women 174.57 water 164.01 energy 143.77 water 115.92
women 119.40 food 169.76 women 160.28 gender 117.82 energy 112.92
policy 115.02 water 158.70 gender 154.47 sustainability 98.75 gender 106.08
carbon 90.62 emission 138.41 policy 122.71 environment 96.34 solar 82.54
emission 89.76 carbon 127.14 environment 115.88 agriculture 93.19 food 80.58
environment 84.47 waste 125.90 building 114.76 blockchain 86.86 women 75.85
finance 84.47 policy 124.88 finance 108.10 digital 83.02 Al 75.37
water 82.48 gender 124.48 fund 106.91 building 82.82 agriculture 72.43
support 81.44 fund 122.09 support 106.22 policy 82.54 sustainability 70.08
business 79.56 biogas 115.40 waste 103.18 TEC 82.35 digital 70.05
government 75.23 government 105.91 carbon 101.59 resource 77.80 drought 68.87
eco 74.81 nature 102.57 emission 100.97 partnership 75.61 resource 64.72
building 72.74 environment 99.90 government 94.68 waste 75.49 LDC 62.87
GHG 67.84 building 97.91 efficiency 93.70 emission 75.18 building 61.71
soil 65.60 heat 96.16 partnership 92.69 support 73.91 environment 60.30
cooperation 64.63 efficiency 95.47 flood 91.34 food 71.52 carbon 58.95
economy 63.21 business 81.84 resilience 88.93 LDC 70.87 farmer 55.62
fund 63.11 COVID19 81.12 resource 88.00 finance 64.49 network 52.20
partnership 61.68 resource 80.72 investment 85.20 TNA 61.67 training 50.56
hydrogen 61.00 ecosystem 75.12 agriculture 84.09 groundwater 59.31 TEC 49.12
renewables 57.91 infrastructure 75.12 food 77.24 transport 54.50 policy 48.52
SDGs 57.42 partnership 73.41 COVID19 76.16 fund 53.59 collaboration 47.07
transport 56.99 collaboration 72.55 GHG 75.24 collaboration 46.97 finance 46.03
resource 55.80 CcOo2 68.83 ecosystem 72.90 carbon 43.73 waste 45.81
training 52.30 finance 68.38 SDGs 72.45 government 43.34 renewables 44.24
collaboration 50.58 pandemic 60.10 infrastructure 72.08 farmer 42.45 partnership 39.71
agriculture 48.02 GHG 59.10 collaboration 71.58 weather 42.45 infrastructure 38.03
agroforestry 44.29 health 55.80 business 69.08 GHG 40.63 emission 36.77
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4.13.1. FA1 9] Fef #3} 24 QAP JUHA LA T
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GCF F2o|lA% 94 UNFCCCEF fAFeHA, BE <
TolM 2020 =9F0] WA TP RA HERET
(Table 8). Z+z+ 20199 r=0.469"", 2021 r=0.488",
20221 04367, 2023 041073} 2ot g2 IZA|7]FE

E3 g, GCFY AL 2020852 A9 YA d=
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Table 8. QAP correlation analysis of GCF
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9] »oj& AALT} r=0.70 ~ 0.852 A3, GCF
F21H9 FAF A7]91 20200 & A Qe 7]37]
A7} #oto] vwd d¥d 4 TS Eva
o 4 Qlvh SYAEHY £4 A3E AEHE, 20199 6
7H, 202087} 20219 57, 202213+ 20239 47]9] 3o
EEEHAY FHEGEANS 7t AlZto] AgaE Z4asH
ZAFPOoY, GCFY HEEHAE 0780|272 AFAHog
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Wy rr

4.132. AEYE W3t £4: HAE njoly
GCF 2o Uehd A7 =9 A9 4] W3l 53
AHE Z3, EJFOR 7E, 28, T4 22 719
o] HE AwofA] 249 Hol 55K Table 9). ©]
71% &6 9 FA0 tigh A& B B 4 U
o, ouA] 7]&S Aot FAA7|= o] BRT 38
2 9 A o] s EolA == S AARI

20199 o= o] F#(219.99, 84.15), AH(128.05)
2 A H3(106.99)9 2 FA7F SAAHO0E UER
o}, oA g3} Fsto] A, JR, 7|, Qlmete
2 AT 71959 5L Boll, R AT, 71e9 =4,
oA Qlazeto] tiet =0 & AF o] RIS
glstltt. E3, %, AH, AHe, AEA, 2A7FS, 24
dstet 22 71959 542 B, A A A
Hoo] gt =915 gRIsttt 20208 o= AJ9)F o]
9l F21H19(88.55)9F dAksto] FH HH, MdE] oS,
A7o] AREFARE Uehdon], ol4(52.68)1 e s}o]
£, A4, SDGs, 183 22 719=7t A Ao,
SDGs #ofAl /3] AHS]A Zho] 9 2o gt =2
£ g9 5 ASiTh

20219 =% T 21}19(103.32), M 2(68.99) 0.2 <1
13 tg E 3Eo] 38 FAE YEhth o|ek 3

Ir i o
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2019 2020 2021 2022 2023
2019 1.000

2020 0.469™" 1.000

2021 0.858™" 0.488™" 1.000

2022 0.701""" 0.436™" 0.750"" 1.000

2023 0.708™ 0.410" 0.801"" 0.770™" 1.000

p<0.05, “p<0.01, "p<0.001
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Table 9. Top 30 Key keywords related to climate technology cooperation in GCF news

2019 2020 2021 2022 2023
word tf-idf word tf-idf word tf-idf word tf-idf word tf-idf
energy 219.99 finance 101.83 finance 157.16 fund 261.35 fund 599.98
finance 187.26 policy 89.83 fund 155.31 finance 250.40 finance 592.07
investment 177.61 COVID19 88.55 support 126.38 investment 210.59 investment 413.67
fund 166.77 recovery 75.85 forest 120.89 resilience 159.28 water 390.92
forest 128.05 investment 74.79 energy 113.93 ecosystem 119.98 resilience 389.23
support 112.74 technology 65.78 investment 109.95 agriculture 117.90 support 379.19
resilience 110.48 fund 62.75 COVID19 103.32 sustainability 105.29 health 321.51
agriculture 107.91 pandemic 56.99 water 90.22 policy 104.76 LDC 283.01
resource 106.99 energy 55.56 resilience 82.38 water 95.74 vulnerability 261.77
government 106.35 women 52.68 recovery 78.82 technology 94.88 bank 243.51
emission 106.03 emission 48.52 pandemic 68.99 emission 93.75 sustainability 216.22
water 104.62 resilience 44.75 emission 68.63 CO2 89.27 agriculture 184.42
food 85.98 environment 41.79 technology 60.80 energy 87.33 food 179.11
carbon 84.75 government 41.59 carbon 58.80 environment 86.19 government 173.69
policy 84.15 violence 36.89 environment 56.68 forest 85.17 energy 171.64
electricity 74.57 CcO2 36.83 agriculture 53.43 food 81.31 environment 165.64
partnership 73.99 support 36.83 policy 48.29 government 77.98 forest 162.81
environment 73.72 ecosystem 36.54 government 46.96 support 77.98 ecosystem 148.07
economy 73.46 partnership 35.35 infrastructure 46.78 ocean 67.05 infrastructure 146.93
cOo2 71.24 carbon 33.48 food 42.13 fishery 66.97 children 141.92
deforestation 70.95 sdgs 32.95 CO2 40.84 capital 62.35 technology 139.03
ecosystem 69.31 forest 32.83 ecosystem 40.54 carbon 61.00 economy 130.54
technology 59.47 job 32.77 GHG 32.38 marine 49.56 policy 120.97
infrastructure 56.64 water 28.49 sea 30.06 methane 47.86 building 119.96
GHG 53.15 temperature 26.27 weather 30.06 biodiversity 37.96 co2 118.43
forestry 48.37 health 25.90 disaster 29.36 forestry 36.90 future 115.85
health 45.41 deforestation 24.95 drought 24.18 governance 29.46 emission 114.84
loan 41.59 food 24.36 hazard 24.18 hydrogen 25.19 cost 108.27
land 41.69 agriculture 23.31 hurricane 22.60 solar 24.55 renewables 85.64
hydromet 41.63 debt 22.18 cost 21.35 cleanenergy 23.44 education 80.81
Table 10. QAP correlation analysis of policy briefing
2019 2020 2021 2022 2023
2019 1.000
2020 0.818™" 1.000
2021 0.450" 0.633"™" 1.000
2022 0.637"" 0.713™ 0.852"" 1.000
2023 0.559"" 0.649™" 0.788"" 0.942"" 1.000
p<0.05, “p<0.01, "p<0.001
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Table 11. Top 30 Key keywords related to climate technology cooperation in policy briefing
2019 2020 2021 2022 2023
word tf-idf word tf-idf word tf-idf word tf-idf word tf-idf
energy 8009.92 energy 10925.19 carbon 26538.17 carbon 9908.65 carbon 9290.96
technology 7135.60 technology 10425.73 technology 23508.03 technology 9375.05 technology 8121.74
environment 4949.77 hydrogen 8149.07 energy 18544.39 energy 9251.22 energy 7930.62
forest 4232.88 environment 7684.81 environment  17568.28 | environment 8865.90 environment 6875.53
hydrogen 3811.24 COVID19 6697.69 forest 17075.53 hydrogen 6447.19 hydrogen 5666.40
renewables 3226.25 forest 6404.34 hydrogen 15497.34 forest 6110.16 forest 4739.72
smart 3218.42 smart 5870.80 COVID19 10533.10 mitigation 5051.71 green 4627.64
GHG 3023.98 carbon 5576.57 education 10024.98 GHG 4515.74 GHG 4145.73
regulation 3014.23 green 5276.97 finance 9851.55 green 4461.83 emission 3761.54
nuclear 2972.02 regulation 5145.19 electricity 9827.43 resource 4438.58 electricity 3397.83
sea 2843.52 digital 4995.67 green 9805.64 emission 3830.88 renewables 2723.78
emission 2686.03 electricity 4958.81 smart 9742.56 nuclear 3569.56 regulation 2314.34
electricity 2635.41 renewables 4310.90 resource 9695.65 water 2921.38 eco 2241.72
mitigation 2560.37 policy 4201.68 digital 9650.86 education 2894.83 education 2185.25
solarpower 2549.31 resource 4081.79 sea 9384.22 eco 2885.67 digital 2084.27
finedust 2526.87 finance 4061.03 regulation 9219.08 ecosystem 2878.62 ecosystem 1999.38
resource 2420.49 emission 3962.72 eco 9200.74 digital 2560.15 bio 1924.24
education 2214.49 localgov 3940.33 mitigation 9193.59 renewables 2518.25 cleanenergy 1844.16
trade 2159.98 solarpower 3908.54 emission 8406.72 localgov 2497.18 agriculture 1816.01
law 2003.69 GHG 3834.61 GHG 8327.16 agriculture 2283.16 solarpower 1734.73
finance 1876.87 sea 3735.96 SMEs 7000.65 sea 2233.70 chemistry 1651.75
ecosystem 1827.04 water 3733.25 water 6901.72 food 2210.85 plastic 1606.92
eco 1787.02 eco 3720.08 renewables 6664.29 waste 2165.32 air 1598.38
localgov 1768.71 mitigation 3668.61 food 6159.57 air 2105.35 car 1556.26
carbon 1728.75 trade 3592.76 ecosystem 5793.61 law 2000.56 nuclear 1462.97
agriculture 1687.24 ecosystem 3553.36 agriculture 5563.32 smart 1950.12 localgov 1447.36
building 1630.99 education 3521.68 recovery 5295.45 plastic 1948.74 law 1433.20
green 1566.42 job 3258.91 solarpower 5155.47 finance 1790.71 food 1426.61
transport 1529.66 SMEs 3215.80 health 5014.20 bio 1721.19 battery 1405.48
coal 1478.58 windpower 2900.67 law 4884.97 farming 1718.23 | semiconductor  1402.91
Aojgo] BE AxoA F8 FAZ =&HU ofiA 71& B Ao Higt S S3fete] Rl AN

GCF&= UNFCCC A% HH?M594 o9 7|18, A
=20] 71583} S AMILS Y5ty AL SHe= b
283 AHe Adshe 7]3'4’0]13}(Lee and Oh, 2020). &
Aol AN E MLEAZE A2, B4, 28,
o} 2 719=7F GCFolA JFH o2 Yehdo]
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o ol Z1Fuslel Bt A4rksT oA Aol
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GCF, 31 329 71574 FAYY B HE 8o
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2, ‘Zr=(mitigation)’,
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Fig. 3. Aggregated ratios of mitigation, adaptation,

and general keywords by channel
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Table 12. Distribution of mitigation, adaptation, and general keywords ratio

channel year mitigation(%) adaptation(%) general(%)
2019 6.67 3.33 90.00
2020 17.24 0.00 82.76
2021 16.00 8.00 76.00
UNFCCC 2022 11.54 0.00 88.46
2023 10.34 3.45 86.21
Average 12.36 2.96 84.69
SD 2.98 2.90 5.00
2019 16.00 12.00 72.00
2020 10.00 8.00 82.00
2021 8.00 10.00 82.00
CTCN 2022 10.00 4.00 86.00
2023 8.00 8.00 84.00
Average 10.40 8.40 81.20
SD 2.83 2.73 4.96
2019 30.43 17.39 47.83
2020 30.00 14.00 52.00
2021 26.67 13.33 53.33
GCF 2022 28.57 14.29 52.38
2023 24.32 13.51 56.76
Average 28.00 14.50 52.46
SD 2.40 1.48 2.89
2019 33.33 9.52 57.14
2020 31.25 8.33 60.42
2021 30.77 7.69 61.54
Policy briefing 2022 32.14 7.14 60.71
2023 32.26 6.45 61.29
Average 31.95 7.83 60.22
SD 0.88 1.05 1.46
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