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Agenda-Setting Processes of Environmental Discourse in News
Media: Topic Relations and Change—Point Detection

FRER KRERK

Toky” - Pz - Hais

Hajung Ko - Do—-Eun Kim - Hyuksoo Kwon - Jungin Kim

. Z1X0]|
OO L

50)

o B A= Y FQ UK| BASA(2013-2022)0| A AERA| SHEO| X} A|HE B3}, 12|71
MSHHS EMGIUCE MENA 7|YER STSHI|AL & S30|9- ]2t M2t HASH 15,4297 T
AOZ Contextualized Topic Model (CTM)CZ &I ELS F£E06111, EL A2 ZET LA A
H ELHIZ AAEE 22610 24 - 215 & WS SIX(SIAC 24 Z0 I MEfA o StEeE
2 137} EX(Topic Diversity=0.96)2.2 TAE(L}. IHHK|- (7|9 HES 1017t X4HOZ 2t
SHE HHH 2SPYE AIMH|A 23 EL2 QO|5HH| ZASIUC E5t 20201 0|1F ESG-&#Eus EY
0| 255101 H22| Z4I0| ‘EXM/HB'0M 97|/ = 0|Sct= Y40| QUL HaLH 2MS
Sofl §2 Hsle= (1) 2&-22(71(2013-2016), (2) EX-217| M&71(2016-2019), (3) A7I-ESG &
%71(2020-2022)2] 3HAZ LREQICE 2 HTE FA HAE J|dt EL-UA-AAG S 2AE S
off AR 2N IHY} MetHS HFHO R HSIUCH= 2|97t Lt

SHAIZEX0f: BIARARE ELDHR(CTM), AAIE SN2, ©2 HEH X

M

Abstract: This study analyzed the structure, temporal changes, and turning points of
ecosystem-related discourse in environmental news from major Korean daily newspapers
(2013-2022). Using 15,429 articles—filtered from texts retrieved with the keyword
“ecosystem” by removing homonyms and non-environmental contexts—we extracted
latent topics with a Contextualized Topic Model (CTM) and detected emergence, decline,
and change points by integrating topic relationships (correlation and co-occurrence) with
annual time series of topic prevalence. The results indicate that ecosystem-related
environmental discourse in Korea comprised 13 topics (Topic Diversity = 0.96). Over the
decade, discourse on fine dust and air pollution strengthened continuously, whereas topics
related to cultural ecosystem services declined significantly. In addition, topics concerning
ESG and environmental education surged after 2020, suggesting a shift in the discourse
center from “conservation/utilization” toward “crisis/responsibility.” Change-point analysis

¥ o] =E2 AHAAHIA A 9 =9 H7T A|A vFA(NIE-B-2026-03) ZHA| 2] X
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further classified the discourse evolution into three phases: (1) a Utilization and
Management phase (2013-2016), (2) a Conservation—Crisis Transition phase (2016-2019),
and (3) a Crisis and ESG Expansion phase (2020-2022). This study is significant in that it
guantitatively identifies the structural reconfiguration and turning points of environmental
discourse through an integrated, news text-based topic-relationship—time—-series analysis
framework.

Key Words: Environmental News Discourse, Topic Modeling (CTM), Time Series Trend,

Inflection Point Detection
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ARAL T Ao FHH] o8l BehtiE Aolct. At
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3, YL P A ASTAG7 719 - A, o6 32 S50 FPeA
(A 714 A ) HEhE B st 1 An g2 AAe 54
SAb 2B B9 ST 4 2ACE A8

4 mtj ol ©ed] S A AM S HE st Aol ofye}, &4 HE

H 4 AT B QA& 5522
E4 S Y dS el w
11, 59 9 Q142 F@gel, 3540 E 4
A2 djete] SAeelol A4 F3F= vZItHEntman, 1993; Scheufele,
1999). wehA] 714 T A 2 F20] oju gt FA| 4 LR E 2 A E
olqr FA It A7} ofw et B 7 AT AHE(A A - S F ) E Bl o F
SHEA AFl A A HAY S
< o|gfiok= 44 A Ef7} FoHGroshek and Groshek, 2013; McCombs,

oA 84 - A ol<:0] AZ AL o
o Az B A7 2
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og ‘ﬂ/—‘ﬂ]ﬁ}—l—’— S YA &2 g strfol whet A t-3-9] A 7} 9]
7 ERIthE FollA AFRA 94 $4& Atk Beck, 1992). 19
AFB](Risk Society) =)= A9 {3o] AAASE Hol 4 - 7= AlA
gof ofsf gAtE]m, 71 0ot H o] ZAH I At E ZE e AtE= 23
T2} 9] P2 HRITtar AgetthBeck, 1992). 1-AR17F @ 9139
+2A AAE RS, ‘Yol AFSA JZ(Social Amplification of
Risk Framework, SARF) 919 2] 2|4 fHe} W= vl o - A = - Z3}
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A 'FE Ao 0] olH A2 E 7FF ot o Al HjA|Sh=A] of] wht
5] 919 <14, A AL, A 4= Fert EEbd 4 2= HojE
tHKasperson et al., 1988).

wEbA] A QA2 ARA X 25 2= A] a1, Heke] 7Ex| AL
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A=A AFUACld IS AN TF T A= 54 E4S W
t}. o] &gt W2l A Renn, Burns, Kasperson, Kasperson and Slovic(1992)
2 A AMAANA mHof7} AlF5ke Si4] E0] e 32} e
ZHsh= A o7 (social filter) & 7152 4= ATHL 51T

9| A4 g o] Z(Agenda-Setting Theory)> ] &t ‘QJu] FL4° 9] HAYZ
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o] ‘HAZ F83% EARE JAATA(1HA) & AL £ otz EX &4
(attribute)}& 3£ 5to] "o GA BZAAQHA) A = FFE R 5F
THMcCombs and Shaw, 1993). &, H|t| {7} o4
Ao 2H, -8R Q14 AA | FFZ 714
2013). o]e} 22 =5 HIF O 2 2o oA EA
SANY &4 BRQEANE Hol olar- &4 1HAZ
A F2E PP BHLE SFESIH. ol HEHZ AEA
(Network Agenda-Setting, NAS), &2 324 QA 0= A 9gtHGuo
and McCombs, 2011; Guo, 2013).

S 2T o HE2 B mE ot HEA ¥a BAA 719, =
7F bR’ ARSI A A O (social justice) & ©1E A1 712 L 3} At
94 89 Yol P2 EAtKStecula and Merkley, 2019). ©]2}
T8 A 74 o] 291 th5 55 =g (Multiple Streams Framework)2 4
A 9] ZHpolicy window)o] G]7] Y3l “ZAI- A& - FA' 9] Al 5] A
Sfjof Rtttar A st=d], Aol o] Al 52 A& ThbA] kil HeAe 11
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AHE A=ty o]3stthBirkland and DeYoung, 2012). WHehA 23 AFA
2 GE9 HTH o2 A 7|& A1 I Q9] FHFEHE TS ME2
EAE Ao A A& A5k 583 A He] At

3. M7 THE0| B3t ZEh HHOM ESGR

2000l A e Al A H] A (Bcosystem Services) ZH U2 A Ef A7} Q1 5H0]
A Aot slgE A7 BEX2F A dste] A 2N, S EZAE &
o A 7' E Hol 7 A 1 A A= HAAT = MG A
2 7]5% $tH(Costanza et al., 1997: TEEB, 2010). &1} o] 2|3t 2JA ]
L FAZ 7 E st 4E9l0l & Ad7ERe 7R FA
(politics of valuation) FA|& AHS}ct.

E5] YA ZhAH| A0 Zo] R A- A A 7HX| 7} 2= FHY
£ AH|AQL 7HA], 1 3L S8 7] FlE A SR 7 EAESE] Tt o] 2 et
3L 49 HAE dol EE9] i (representation)= EeI 4=
A7, A2 0 2 B AT} 0]-§-9] AFS} =27} shhe] Y jof|A]
B2t 4ol FdE WA "okFish, Church and Winter, 2016). 53]
F 2 "HE0| ESG(EnVironmental, Social, Governance) 73 9 #={ctd =t

ZetolaA, AHA AHEs 7|4 9] FARe A1}, B7HE AREAI L] Aol = A
A= 22 -—T#Eq% gho]a}al QItHAldowaish, Kokuryo, Almazyad and
Goi, 2024).
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and Goldstein, 2012).

4. =Ljo| e HE A2l Jaiet otA

A= 31 - A o]E Ao R S A2 B4 At A&
A o] et F2, uAA Hxo 913 mE i} A S E45H
AGRGE, old, 94, olgd, 2015), +2& FALZF(STMS &
3 Al7]-uiAE =Y BEE AFEOE FHotATHelEs 443
2018). T3t 7| $- 3} H e Ao A 9] 7] A1et AEALY] QAT =S HE
St 24 A A2 AE A uAlel A BHONA s A= Al =7t o] F
o ATHAIF-4, 2023 w<=4l, 2016; Xﬂw 2023).

a4 71EY AFES T2 BEY 19 S FESIAAU, A=A

kI

o YOI ol87] FAEAZ 2F5T YA AF3IA ol s
£ Aol 48 Suto] thet 8 So] ojust A HaE AH oY
ol FE£E5 ATAEA, 1T 1 AFo] o A o] BAHE=AS
802 ANSHE Yol BAZ 2%,

wetd §7 o gl tie 24L o
oFsh 4L Hof, (1) ofwl 7H) g

]%‘ = o s
£ E 55| o}gA A A L oW LA, () ol e ATl &
4 ARE 7O o gA AR LA YAHO.

HaF &2 8%t o] & fl3) 29 A4
7 ©A](Change Point Detection) 7|
W &of| A L2 S HHot=A|



270 » SZYM X34 H1S

2 79 B4 WL AR AFAAAE YO S A
Tl AR 5 AZ TG FIDNA B9, FTA, T2, 92
A, 970 5 AR Bl WIgh71gko] TREh ufebA HTML
o F W U7 o] AAAE RIS o] welm Ageta

N,
)
rlo
Do
(@]
—
(U8
rL
—
e
1
|
Do
(@)
[\ )
[\®)
rL
o
e
o
—
ne
=
([@»]
&
o,
=2
oY,
=
2
N,
=
|o
Hu
—

3 71452 AlQfste] 2F 24 ZHAE 59T 24 2l
(EA)eIH, H& Hol 242 A3l 7IAPE A Al S 7EoR e
Z HASIAT. 8 A3 5749 714 BEE Hide s AEHAE A4 7]
HER F 36,5112 AT A A v 29 7243 o] = ZAM(F
AYEA, HHABEA SE BA 7 2T 15,4295 £ E85

2AE 714 GABE (1) HIML/SSEA A7, () 24 59 9 5235,
(3) 2801 A7, (4) HA /o7 AHBHF5 T HIoA), (5) AtAA 5]
A% T} AAEA BA W 712) 342 AR B3 BY mYo] oy

2 o] 93] Qjul7} okgt THIE Thoj(a]: "B, A, oJu)E =
wQl 280l 2 27l AAS AT A ¥ 2 BAL Y wE Qg g4l



A D|T0IS S5 SHAYE| AHst 1hy: BT 7H 2|9 HE HEHY BiX| « 271

gHA 2] s A

A QS B4 = ﬁh A 1,21974014 o 1,7714 Bxsgich o
T HlolHE AuEH, nAHA £A7F AR g Eo R qﬂ =]
A719}F gE7 201999 ] T 2o 7R} BRC. 71 0 & UERTH I 1), T3t
20201 0l= COVID-19 W9 o] 3o & A thH] 10.6% % /\3} 1;}7]_,
20219 APl A 0 = th = ESG A ol4ret YA = (Net-zero) 24 9] g4t
7} 317 10.0% ¥HE8H= AFAHS Bk

we |aaE| e HE 2 #3 Ol

2013 | 2550 | 1219 | - | =Apeumel s td 2awAet gt -0 gE 2
2014 | 2,834 | 1,289 +5.7% AT 24 =300 23 2 OIHE =9|0f Sfit
2015 | 3,332 | 1,623 | +25.9% HEA 2H 0|2 IZE-2F ¢A 2 B0
2016 | 3,056 | 1408 | -13.2% OIMPtR] 219119l B/ A4 Ch
2017 | 3,604 | 1,542 +9.5% SHEEM Zoh-He g HE

2018 | 3,635 | 1,569 +1.8% ATHZ B /TRt MElS 2

2010 | 4.261 | 1771 | +12.9% iz 1D 01l SAl 2y
2020 | 4,002 | 1584 | -10.6% | WEIROZ AfelE Oj Ma-EZHE 24
2021 | 4,705 1,742 | +10.0% ESG-YH=Z X9 =F5t

2022 | 4,532 1,682 -3.4% HAE FZLEH EHASE O3l - XM =29 TLA|3t
A 136,611 15,429 - -

4. Y2 TX 25 ZYAE 7|3 £ 2Y(CTM)

g2 FAHOH WAE FE 25 Hofshr] fsf ‘Egn
(Topic Modeling) & &4 A9 FA 2 FAE FEH 02 5=
3 =2 235 o] fTHBlei, Ng and Jordan, 2003). 53] HEtE|o]&
Aot 724 EYRAY(STME £ 2ARA, WA 5o i EY
O] 3L 34T 4= Qlof B HE 9] ‘2UF ' B4 5kt Aedsitt
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HE ZYHHS 36t st
EY Y EYA B4 EF 1 FEd(co-occurrence) A E U EAE
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AR} o 2 GE RO 24 4o AE-3 wetsts HHo|th k3t

d B4 A7 S50 WE ET H|59] HakE g eleto] oA o] £
3} A EE FAR & A ol 929 A 2 Hoh A usH]

3f] CTM(Contextualized Topic Model)}& Z-&35}3itt.

E5] &2 A= wAHlEAH 53090 E FAe|7F HIsHA 5746
HAE Q] ofn|E oA 22kst7| 95l =M 54| 2 (Contextualized
Topic Model, ©|5} CTM)'& &85ttt 7122 LDA(BIei et al., 20034+
STM(Roberts et al., 2014} #A1E ©o] Bl 7]8F2] Bag-of-Words(BoW)
2 Zdo7] w20 To 7+ W FHe} oJu|EF AAE FE9] RtYsh=
ol SHAI7F Ao}, WHH CTME AFA St Q1o] L dlof| 4] AFSH ZH S 74
A d (contextualized document embeddings)& A Ego] 2
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3o dekdteo=
A, eo] 7F A A o] F2E <55 7] BoW 715F R E o] Aok Bt
Stch(Bianchi, Terragni, Hovy, Nozza and Fersini, 2021). 71 23} CTM
LDA tiH] &3 d¥A(topic coherence)E #-2J|5HA| 7iAlsHAME EY
¥ (topic diversity)= QA 02 FA|oh= H] A= HAT}, E3H wzh
o2 £ Ad g0l BAOIA & thf B Hw Aof] 7]8EeE & 1o] X]4]
< &-&5to] Wt o] FUEE =Y & AUrk= Aol ot & A=l
23t 7|ed S o E o "Eo] yAlE B4 o] 12§ Hot
ABAo| 1 NYstA g5kt

BT Kk B/ H2AEL w5t 98] SR K=10-20= 2
s whE Ade 35t (1) EY d8/d(coherence), (2) B T4
(diversity), (3) /351 Tole & 249 514 7Hs S SHA 2= A 2sto]
T KE A ¥ EY 2 9 71 9= dE 2X4EE 39 £4)
£ 7o 2 epgstglor, ShaE o] dugS A8 5 7IRCIHE-&
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EOFEAHH(TO7HA] 1L 25 Hinh N EYB =S4 (To)
¥} 24 BEZ(ORY - 771 - AFE(T3)2 Hle2 oF 1.96HI 2, B2 &M &
9] EEHA = 2483, HEAF(CV)= 0.212 H| 14 53 HEE Bt
Topic Diversityx= 0.96, Coherence+= 0.062.2 ELE FA|7} &2 £
£ Hioh AA A 02 491570 E(FETIA T (To), e e-ga 21
(T13), ESG- S 1-8(T2), e &3} HLPAHTY), 54 e HA(T7))o]
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goto] B9 W SHE7F w22 ofn|etth. ¥F DMZ- 73R e g3t
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