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Stakeholder Framing of Value Perception in Forest Welfare Service
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Abstract

Despite the expansion of forest welfare services in South Korea, a critical gap persists in how stakeholders perceive their
social values. To address this, the structural differences in value perceptions between practitioners and users were
investigated using the Common International Classification of Ecosystem Services (CICES) v5.2 framework. The 15 social
value indicators were restructured into regulating, cultural, and support services to identify stakeholder framing. Data from 16
project sites (n = 68; seven practitioners and 61 users) were analyzed using Term Frequency (TF)-based text mining.
Results revealed a significant “value framing gap”. Practitioners predominantly employed an analytical frame centered on
quantifiable performance management, using keywords like “indicator”, “measurement”, and “impact”. Conversely, users
adopted an experience-oriented frame focused on social interaction and accessibility, emphasizing “facility’, “space”, and
“together”. The disparity was greatest in cultural services, where users prioritized emotional restoration and relational values,
social bonds, and community belonging, whereas practitioners focused on evaluative metrics. This indicates that the social
capital fostered through forest welfare is systematically underrepresented in current quantitative frameworks. These findings
provide empirical grounds for advancing demand-oriented policies by supplementing supply-side metrics with relational and
experiential dimensions.
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e A A H] A(Ecosystem Services, ES) A= A
2007 Wzt H7t gt a A HelE A& s S
ofl gt MEA (Millennium Ecosystem Assessment,
2005)= ES B71e] 242 AE-E94 7|54 <!
7re] Bz M¥ol= w710l HYleH, ol¥
International Classification of Ecosystem Services,
2023)°] & :EsSEel IPBES (Intergovernmental
Science-Policy Platform on Biodiversity and
Ecosystem Services, 2019)¢] NCP (Nature's
Contributions to People) 7l =& &3l HEZ
- TAA 71 o] tiet = AE A o] okt BA
A 7}2|(relational value)& AJefAIL}t 917+2] 4459
E28 A A T E = B - AR - A E welE
oJu]sl™(Chan et al., 2012), olsi&#AAL Mol ES
£ QIAst sfaste ARl 7HA] Zol®(value
framing)> HTHO] AR A - A| i 2] Wigtof| whaf 24
o= gupd 4 QItHTadaki et al., 2017). A=
WHO Europe(2023)2 =-3d4 F7to] AAH- A4l
A 7%l 71st= A2E AA S s B Agdste]
AAE Hargk v et

it o]2iRt Al o] g Aol A olsiT
Az} 7t 7EA] Q1A9] = o2 FHtR o] 2= e
ot ES &5 AAZE BusiRgol = Esta, A4 A
T2} o]-g2f Atol o] Whet o] &2 Q14| Aol= A
P A A X2 EYAE HEH SR of7|
S 2 B1HtKZhang et al., 2022). &3H4 ESef| tist
ol AL 7k Q124] 2tol= P 4803 A RIS
AAR 0 2 AsHAA 4= glom, 27 A|A Q] Zu7t &
A= 7HA] QXS AFs o R A7 g
The AoflA Hat 7 Q1A AXE AFSH SR ot
242 A dA 9 A4 A2 HFHTH(Sultana et
al., 2022).
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o8 8% F7F FAlo Stk A6zt A7 2A 9
(2018~2037)°l W=H &2 Q== 20189
6647040l 20229 1,0587M4AZ SFEHJo
(KFS, 2018), &Y ZAtIA AF AR 12]8(69%) B
o]-§-015K(45.4%)°ll Blsl AA AdE2 1.7% 13
ok T 2= S el Aelste] A4 Hlae] A
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al., 2025). °]43 ‘] a4 49 A} 4o
A A §Itt FIro2 A ] AHel Apolo] FxA <l
2] ztole Zf A TS AT LA EelEet,
TAH o2 AR | Re} o] §2F The] AH|A AT
HtA Ao et al., 2021) 2 AR EY A4 9]
A7 7+ A4 B (Lee et al., 2025)7F A%
o vf ok, a2 o]E A g AEXA S BF
St H o] o&atal Qlo], ols|TAIR Hatel= A
Al o] Zof] A E th5H Q1 7hA] Zef|o| Y-S 225t
d] A7 At E35] =A] B2 CICES £ AlAl
EA2 FYo] FAF A AH(HMAE Hot
I)E AFxsfeta, o]E AA o]gzte] HAgY o
B} tfxsto] Q14 Axje] AAE e A of
3] A Ql A olrt,

H ATE 9ol e A4 Fulg v 22 CICES
v5.2 L AT E 0|24 FA R Ao} Mz A
At 9] 2024'A AHE1A 7tA] HIER]® 1570 BS )5
HEZ AFxseta, @4 AR 3} glojE o] A
E nfo]yd 245 Fol AR} o] g2} 71 71A] 9141 €]
T 2jolE AFHORE ol AL BHo= gt
t}, o) A A F AA A FES] 7HA 8= A] ekokd
ArE]A gt EoAH| A HE] Helg AAHoR
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Table 1. Reclassification of 15 Social Value Indicators in 2024 Based on CICES (2023)

CICES category Operational definition

2024 Bvaluation indicators (15 items)

Regulating
services

Functions through which ecosystems regulate the
human environment via biophysical processes

Carbon fixation through timber use
CO: sequestration through tree planting
Carbon storage in forest soils

Urban heat island mitigation through forest
establishment

Air pollutant removal through forest establishment

Cultural

services
values

Non-material benefits obtained through human
interactions with ecosystems, including relational

Physical and mental health improvement with reduced
medical costs

Green experience equity and health-related individual
benefits

Quality of life improvement through forest experience
and education

Recreational welfare benefits from forest use
Local economic activation through increased tourism
Regional economic ripple effects

Social outcomes through partnership with non-profit
organizations

Social integration value through reduction of green
inequality

Supporting/
maintenance

: ke
functions v5.2; listed separately for analytical clarity)

Underlying ecological structures and processes
that support the provision of ecosystem services
(not classified as an independent category in CICES  Bjodiversity conservation enhancement

Oxygen production through forest establishment

* CICES classifies final ecosystem services under provisioning, regulating and maintenance, and cultural services, and does not include
“supporting services” as a separate service category: supporting functions are treated as underlying ecosystem structures and processes

(Haines-Young, 2023).

A 5 Qlrke HolA WHEA oot glrk.
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Table 2. Distribution of survey respondents by project type and site (n=68)
Category Project type Region Respondents (n)
Outdoor Nanum-sup Cheongju Daon-vill, Iksan Little Sisters' House, Jinan Jwapo 9
Indoor Nanum-sup Jeonju Hoseong Orphanage, Tksan Wonkwang Center 8
User Barrier-free urban forest Gwangyang Jungdong Neighborhood Park 8
Barrier-free Nanum-gil Buan Bonghwadong, Jeonju Geonjisan, Iksan/Daejeon 28
Forest experience/education  Seoul Sup-nori-nuri, Daejeon Serim, Seoul Guide Assoc 8
Practitioner ~ Forest welfare facility Korea Forest Welfare Institute, Jinan Forest Healing Center 7
Total 68
AAHIAE EGA 25 Auls W2 BRo e of diet 47 oldlet B HEA@RAEA0E
ong Aba A AR RAS BA Y 2R3 oS S0 /8 208 Fa 2Alelel
2 990 A4 A1 0% HE BASIG 15 oh 48R BEo] 7HOR AR AL HARE A
7 70] {5 o) TS Table 13 2tk % A 912 Zo] 720 2 Agkaolahs @Alo] 7]
G} ol 87 LS 7 A4 49 AR PEAE
2.2, 47 ChA) o @4 Bgom milskart

20259 A2 2| AAE 2 31 24 4 2HF
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2AF A A8 AAE HopAE U 19 F o8
Ape] Roliel 47 Aol S Telsto], ZAE ol
spael L /ISR Wrxet e

=1 o= o
HE gttt R 2EAE 84 712 HH,

13}
A, T oA Al GER =]t 7HA]
AAE GEE 57 AE A& 7|9 5 g7t 73
= ZFeterh ol & FAHY JdEHF SHE 3
sho] Yot 2F A7 0] 2tolE HEA o= njofsial
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+  Collection of group interview transcripts
(users & practitioners)
+ QOrganization of responses by group

%

Stopword removal and normalization
+ Morphological analysis using Python KoNLPy
(Okt analyzer)

%

+  Extraction of nouns from interview texts
Calculation TF and derivation of top-ranked
keywords

%

Exploration and
Comparison of Core
Keywords

Word cloud generation for terms with
frequency 2 5

+ Comparison and interpretation of major
keywords between groups

Fig 1. Text-mining workflow for keyword extraction and comparative analysis. The process includes transcription,
preprocessing, keyword extraction, frequency analysis, and word cloud visualization (= 5 occurrences) to compare

perception structures between practitioners and users.
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2 6TA B8] AlA draES At Table
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%40l ‘Contextual’ SANIA A|€] A 2]stlet. E-80f
552 A7 2119 58 HEE AA g5tk
AR, 4 o] =& 9 Hlk 24 A= AA
H FHAE deR do] Hk(term frequency,
TRHE AFEstth. AR} o]-8a; " 7+ A4 ¥l
T o]3]e] AL} 9] WE S HuFe RN F
Heo] 2)7boh= 7HA] 9l o] f2 2 Aol & At
k.
A, AlZEE 03] A DA oA = 24 Tl
TRet HolE o 1EE J—E% Stof 252 Q1 Kl Q1A
Z](threshold)& A-&st3th. 714 ‘AZeF = 9=
S E(word cloud)E &8st FE2H IHIT o]
5 Wk vl 272 wjd e R = Heke] 717
A FXE AlFFo= HW-AAS= A utt

>



298

O]E

jg\g

-2

Az

)
oy

W3S . 71k

Jol
by
ox,
fol

Hol

Table 3. Sample of data restructuring into an Excel-compatible format (.csv) with interval-wise indexing applied

Interview_id

Speaker_raw

Role

Time
stamp

Text

Index*

Doan
Neighborhood
Park
(Barrier-free
Nanum-gil),
Daejeon

Attendeesl

Q

3:06

That is good to hear. Did you find the surroundings
refreshing and verdant due to the abundance of trees?

bQ5Es1

Attendees2

323

Yes. Given the extensive distribution of diverse tree species
— including bamboo groves, red plum blossoms (Prunus
persica f. rubroplena), black pine (Pinus thunbergii), and
burning bush (Euonymus alatus) — it was entirely natural to
experience a sense of lushness and coolness throughout the
space.

bQ5Es1

Attendeesl

3:33

Did the presence of soil and vegetation contribute to a
feeling of fresh, unconfined air quality?

bQ5Es2

Attendees2

3:36

Indeed. Soil and vegetation play a fundamental role in
oxygen production and carbon sequestration, which I
believe directly contributed to the perceived air freshness.

bQ5Es2

Attendeesl

355

Did the wooden facilities, or the combination of vegetation
and timber finishing materials, make the space feel natural
and comfortable?

bQ5Es3

Attendees2

4:02

The harmonious integration of various plant species —
including burning bush, red plum, pine, and bamboo —
created a rich and diverse landscape that was visually
cohesive with the surrounding environment. To directly
address the question, yes, the space felt highly natural and
comfortable.

bQ5Es3

Attendeesl

4:09

Did you also experience a sense of mental clarity and ease
of breathing while in the space?

bQ5Es4

Attendees2

4:24

Yes, indeed. It evoked the sensation of being immersed
within a forest interior. Upon further inquiry, I learned that
the site was originally forested terrain, upon which the park
was subsequently developed. This ecological context
appears to account for the immersive forest-like
atmosphere. [ experienced a notable improvement in
mental clarity and found breathing to be remarkably
comfortable. I would rate this aspect a perfect score of 5.

bQ5Es4

Note. * Representative examples of detailed index descriptions: CO: absorption and storage by trees (bQ5Es1), soil carbon sequestration
(bQ5Es2), carbon fixation in wood products (bQ5Es3), and oxygen production (bQ5Es4).

Aegerer 4

AASAL

% H|ws}7] $jet FoJm) st e o B4 AQlEs= HE F2F B
ZE A A HAst7] 21t 22| 2(Bestgen, 2018), Tlold

4 ofglol 278 277 919 %m ‘ﬂE seolgel o whHBkE Q15 AR £ HAsEAE A A

01—?4— FZ3I9tHLiu et al., 2022). ¥4,
H 1570 AlF A&

?Z_}QE A EstEol wet dAgst= 719 rehe T2 o= A9 Hlk 037t TFE kS Rl w
A)ekal 241 9] fol/d-& ghE sty —|4°H TF 23] o]/¢<] Agrlste Ay W8 =42 5o Hedstaint.

o9& =4 H ol Ztetele). o]+ AR DAL ohih, 2 Aol A= & A 2F o9 29 ZpolE
A2t "AE FoA =2 %]74]74?3: AR ¢ A FAHE(cosine similarity) & 544 78] &

CICES ¥ X WollA YeptE folu|sh W2ks xzlslr] 93]
B BHo A glolert E4 wst t}. o3 e BEMuto g utelsly] ofe-e wsle] m
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Table 4. 6-step stopword removal process (based on Kil, 2018)

Step Category Definition and reason for removal (examples)
1 Base Grammatical function words and bound nouns V&, 7141, Z+, 2, A7), A, 4, 1L, & 5)
2 Core verbs Predicates with low semantic specificity (5tc, =}, o]k, 2t} §itt 5)
3 Generic nouns Context-dependent general nouns (F-&, T3, W&, 4%, 95 Ax, #, &, Ao~ 5)
4 Discourse Fillers and conjunctions in spoken text (ZHl, Z&|Al, 12Uz}, 4o, 1 o3, <, AHE2, HE7t5)
5 Role Interview process identifiers’ (JEIH, 2, §49, 44 5)
6 Contextual Policy-specific repeated low-value terms (°1A], W=, A, 4, 214, A, v, £, ti=], 24 5)

Note: Detailed results for Korean stopwords are presented in Appendix
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Fig 2. Comparison of high-frequency keyword (= 5 occurrences) reflecting value perception of users (left) and
practitioners (right).

2 Fsiote] AFSAL otk ol AR AFA P AUSHAAL M2 U2 oJF] T2E ehict
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3. Z3 Y 1 ZelR1(106), FH100), “Zol(56), BHsITH54),
LRG3 o, A4 AT AW ASH BAE F
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Table 5. Frequency analysis of core keyword (Top 20) for users and practitioners

Keyword (61 users) TF Keyword (7 practitioners) TF

1 Facilities (A]/9) 119 1 Indicator (X&) 75

2 Utilization (°18) 110 2 Local Area (]9) 49

3 Persons with Disabilities (Fl<1) 106 3 Impact (£3}) 43

4 Space (33h) 100 4 Urban Area (A1) 38

5 Program (Z21%) 97 Trees () 32

6 Trees (Y1) 82 ° Forest (At9) 32

7 Local area (A19) 81 Ongoing (A1%) 29

8 Management (&2]) 75 Measurement (%) 28

9 Promotion (Z5) 72 Education (%) 27

10 Assistance (%) 71 9 Society (AF3)) 27
11 Experiential activity (%) 67 Facilities (A1) 27
12 Nature (A+$9) 59 12 Establishment (£%3) 26
13 Collective (o) 56 3 Economy (A) 25
14 Impressive (3373} 54 Welfare (£2]) 25
15 Perceived experience (=7) 53 15 Green (54) 22
6 Visit (CFth) 50 6 Non-profit (H]42]) 21
Institution (713) 50 Organization (£2] 21

18 Environment (3H3) 47 18 Revitalization (2732} 20
19 Very (]-%) 46 19 Experiential activity (A8) 18
20 Education (%) 45 20 Funding (A=) 16
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Table 6. Comparative analysis of perceived satisfaction and perception gaps across 15 indicators

FOWI(2024) results-based User (n=61) Practitioners (n=7)
metrics Score TF (=2) Score TF (=2)
Carbon fixation 3.89 comfortable (¥StsIth, bench (M1A]), deck  4.14 wood (5A), continue (A%), education
through wood (H13), indoor (AW, natural (AFAAHL), (%), green (54), infrastructure
use harmonize (?1-A]th), cypress (HHUF), (R1=&}), create (£4), indoor (2H)),
feeling (=7), clean (3A3}h), chair (22D, recommend (F1), story (°1°F71), start
comfortable (&3t} (A7), ahead (&HA141), major (A-54F)
Tree-based CO:  4.12  tree (), cool (XI5}, blue-green 3.57 indicator (X3), measure (57), absorb
sequestration =2}, enormous (F%), plant (), (&), green (54, fund (A8,
summer (¢18), shade (15), feeling (=7), greenhouse gas (2A712), tree (LHF),
lush (F22), bird (A1), old days (1%, barrier (&H), plant (4}, city (&A1),
relax (E1Ath), pass (AU}, right (BF2), deck (B13), carbon (8t4), storage (A7%),
fall (BojA|th), plant (A1), improve promotion (318), reflect (¥F%)
(UotAIh), perfect score (FH)
Regulating  Forest soil 421 air (37), stuffy (FE5Hh), plant (48), 3.14 soil (B9, area (B3), indicator (A H),
service carbon refreshing ("3=8tch), natural (FAsteh), tree (1), indoor (2), create
sequestration tree (U5), oxygen (At2), cool (A1 Estt), (4331, measure (£3), plant (Ah),
first time (49), feeling (=7), trail (AF=), common (3-5)
narrow (&th
Urban heat 4.08 shade (IE), summer (44%8), cool (AI¥5tE}), 3.71 doubt (21B), electricity (A=),
island hot (Ft}/3l4), refreshing breeze (14), mitigation (&3}, city(&EA), effect (),
mitigation sunlight blocked (31%/A&), cool down create (£4), heat island (84)
through forest (A}, season (A1R), feeling (=7), space
establishment (7D, limited (§3)
Air pollutant 4.37  exhaust (W199), smell (#AH), dust (HA]), 4.00 ambiguous (efeioteh), leaf (LHES),
removal block (Fth), road (£2), roadway (A%x), pollution (£%), substance (E3),
through forest clean (7HZ3teh), open (E2ITh), clear (3Th), increase (£2]th), city (&£A),
establishment squirrel (CFF), walking path (AF4Z) continue (A1%)
Mental and 4.63 program (Z213), amazing (335}, 3.29 insurance (&), medical (9]2),
physical health health (%), help (&%), experience measure (£4), finance (A174), save
improvement (A¥), healing (2%), mind ("), mood (@), score (4, survey (AP,
with reduced (718, improve (F°HAth, mental (%84)), inequality (2%-5), ambiguous
medical costs habit () (fufistct/ 2 E2), properly (AIHZ)
Green 4.88 it (2¥th), chair (217, facility (A19), 4.29 improve (), continue (A%), survey
experience rest (4]0}, restroom (FF34), shade (1), (ZAD), item (B9), score (%), target
equity and roof (A1), insufficient (53}, urgent (W), help (£2), green ((354)
health-related (A F5Hh), disabled person (go2l), stress
individual (2E#2), mood (718), sleep (FF-AIThH
Cultural benefits
service Recreational 4.08 feeling (=7), healing (%), mind (°h&),  3.86 effect (&7, concern (1Y), difficult
welfare benefits safe (§F4), calm (R}=23ATh, comfortable (o1}, recreation (F), use (°]8),
from forest use (HFst), rest (41ch), free (&L, promote (37), satisfaction (F5)
emotion (A1), grateful RASITY),
healthy (775}t
Quality of life 5.00 sit (§th), program (Z2713), plan (A12), 4.57 experience (A1), education (),
improvement amazing (3751}, experience (), improve (), healing(X-%), target

through forest
experience and
education®

help (=%), education (¥%), expand (Z),
rest (F4)), perfect ($H8{5th), healing (29),

family (71%), wait (7152,

next year ('), dementia (X19f)

(), provide (A1), help (=-2), society
(AF2)), value (FA)), item (B),
satisfaction (=), infant (FoF)
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Local economic  3.25 promotion (&), local (A%), 3.71 tourist (A3, revitalize (2493},
activation improvement (7H41), neighborhood (&H), commercial district (), economy
through accessibility (A24), support (A9), (3A), inflow (F9), effect (£, brief
increased far away (B2|/5%4), limited (8H3), (A, use (18)
tourism insufficient (F%31}), smell (8A), trash
&&71), difficult (215}, disabled person
(RN
Regional 3.88 program (Z213), manpower (13), paid 3.29 doubt (&), varies widely C42HHd),
economic +9), volunteer (RF&8-A}), part-time really (%), location ($1#]), separately
ripple effects (&1, job (¥A+2]), operation (&%), help (T2), region (A9, facility (A1),
(=), support (A¥), senior (A1), economy (AA), revitalize (843},
instructor (ZAF), employment (-8), ripple effect (W), commercial district
Cult}lral income (%)), unpaid (F3), safety (3F4) (39, tourism (¥3)
service Social 3.88 disabled person (Bel}), difficult (?1HtH, 3.71 organization (£3]), private (371),
performance severe (35), care (EEL), village (), indicator (X1X), coexistence (4),
through community (3-5A4)), volunteer (5-A}), help consignment ($1}), professional (&),
partnership (&%), family (7}%), protection (E.2), outcome("d ™), benefit (Sl=),
with non-profit participation (&), together (Z°1) education (%), continue (A1%)
organizations
Social 3.93 disabled person (Bel}]), facility (A1), 4.14  effect (&), welfare (52]),
integration inconvenient (B3I}, stairs (A, indoor (2W), local vicinity (A9 213),
value through wheelchair (8#|°)), integration (5%), mostly (A<])
reducing green together (Z°]), communication (&%),
inequality family 1), elderly (:=2)), gaze (A 4),
safe (3751}, elevator (A H]o]E])
Oxygen 4.28 clear (8}, air (37]), refreshing (33), 4.29 city (=*), park (39), role (52, utility
production oxygen (At4), comfortable (8}, rest (&8), high (=T, tree (), plant
through forest (41D, barefoot (W), nature (A+4), (A, create (24), indicator (X 3),
establishment natural (F<31t}), walk (FFith oxygen (At4)
Supporting/ —
maintenance  Biodiversity 3.73  visible (Eo|t}), sound (&), squirrel 3.86 indicator (X3), ecosystem (HEfA),
functions™  conservation (FEAD), bird (FTh), insect (%), conservation (24), diversity (FF34),
enhancement red squirrel (34 1), wildflower (P33}, city (&A)), utilize (B8), qualitative

ambiguous (eHi5teh), bug (A=), difficult
(o19th), mostly (719]), toad (F7H]),

pigeon (HIE7])

(84), understand (130, sufficient

(32t

*The user score for the “quality of life improvement” indicator (5.00) reflects that this indicator was applied only to the forest experience

and education program, and all respondents in that program (n = 8) assigned the maximum score.

** CICES classifies final ecosystem services under provisioning, regulating and maintenance, and cultural services, and does not include
“supporting services” as a separate service category; supporting functions are treated as underlying ecosystem structures and processes
(Haines-Young, 2023).

Note: TF(Term Frequency) thresholds were adjusted based on analysis scale: =5 for global comparison (Fig 2) and =2 for indicator-specific

analysis (Table 6) to ensure contextual significance in segmented data.
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Appendix 1. Python Implementation of the Multi-stage Stopword Removal Process. ) This figure illustrates the categorized
stopword lists used for refining interview transcriptions. Morphological analysis was conducted using the
KoNLPy Okt analyzer for its superior stemming performance. The process includes a six-stage filtering
algorithm based on Kil (2018), supplemented by contextual removal of high-frequency policy-related terms
(e.g., 'Project’, 'Sharing') to enhance analytical discernment.
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