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The Effect of the Recognition of Forest Ecosystem Services on
Pro-Environmental Behavior Using Structural Equation Model
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Abstract: Using the structural equation model (SEM), this paper investigated the relations between the recognition
of forest ecosystem services and the pro-environmental behavior with personal environmental commitment and
environmental consciousness. The research data was collected from April 11 to 21, 2019, as an online survey by
residents in Korea. 425(91.4%) of the total 465 copies were used as final analysis data, excluding insincere responses.
Results showed that most respondents recognized forest ecosystem services as positive and recognition of forest
ecosystem services has a positive impact on both environmental commitment and environmental consciousness.
Moreover, cultural services positively affected both constructs more than supply and control services. The most
significant total effect was the path of ‘cultural services-environmental commitment-pro-environmental behavior’.
Environmental commitment is more effective in inducing the behavior than environmental consciousness to those who
consider forest ecosystem services significant. Even if forest ecosystem services are recognized as important, those
with experience of commitment to the natural environment would have more intention of pro-environmental behavior.
In conclusion, this study is meaningful in that it identified the hypothesized path relationship between the recognition
of forest ecosystem services and the pro-environmental behavior and analyzed the antecedent factors.
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Table 1. Definition.

A1 A2Z (2022)

Variables

Definition

Ecosystem Services
Environmental Commitment

Environmental Consciousness

The benefits people obtain from ecosystems(MA, 2005)
Psychological attachment to and long-term orientation toward the natural world(Davis et al., 2009)

Interest and concern about environmental problems(Keum and Kim, 2001)

Refrain from personal actions in order to reduce environmental pollutants and protect environment

Pro-Environmental Behavior
and Huh, 2010)

and conservational behavior to manage natural and life environment(Keum and Kim, 2001; Park
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Figure 1. Research model.

HS: A2 ATAWEF) T FHY FFLS
53 Aol
He: B 2412141 AT folst Aol o
2 u]3 Aol

2. 7w o =M Chat

ATLRFY S AP WS 7 BAE st
Sste] PR BAL ALtk FRYHARD
o zyudy prude LYt ZPRAe A
o} Bl 24 2 PR AQEAS T ukste,
B GAES 7 WAR AFRY U AREAS Er
2 gtk PR Ba0) FIH BAS A
2 WA SRSk A Yet A fose A
sk Aolth. 5, FARMAPARDS B3 AL LA
AL AT Ro] AT Aotk PR
29 B4 ZHOAE FAT 5 7] o], 23
WSERS BESHe BFEACIY Bk AN AR
gt 4 ole) A9 AARFS FA BAT 4 9
of vhApuIse] Abgol Goldt FAel gtk

FEPPARD HAS 913 2 WAl thet B
2 Ak MRS Bl ARES SRt AR 4
A2 20199 49 1104 49 219714 102 53 1Y
5]0—1

Qom, egtel MEZALE Q8] A|o]E7]|(kr.survey
£g olgstart. mAEe AR 20

=
o ol A9l BiiE o stgom B PR 4R

]
ok
>
—O;L
¥R
o
it
Sl
,

Ir

S|
wRa7)7 a 7T Qo uHos £
< Hhst7]of 200 ool wigrAlsietar Q1%
HohPark et al, 2010). AEAIZ =315 A=+ IBM
SPSS statistics version 24.0, AMOS 26.02 o]-&3}o] B4
ahgict.



ARAEAAE A Q14]o] 213}

MAQOS)S| QZA et 2214

Sl

=d= :r“éff}?‘ig‘]l, ] ]/\_]H]——t' 7‘1]910P‘2"1E‘r- A4
= 4, BEAHAS 97 AA) 2hoRA
£33 S o8 A, o)L WSy 7}
48.5)0] Zj2lo] QalatALt 24al7] of
ol CH(An, 2013). AFAE A A u] 2] ZHE
Frsto] A9, BA) AE 5 B
£ 52 9 A 5 2AANA, o), 1% 5 BaA
H| A9 37}X] HFERE LA thJo, 2016; Korea Forest

Service, 2018; Kim et al., 2020).
=AU AFAg ol thek A e ofzkat 2Ll
B7IAF o2 sl =S S5 2t
Agetoll Al A= da o] 35 Davis et al(2009)
o] 2] =15 A5 th(Lee and Hahn, 2009; Lee and
Kim, 2012; Yu and Lee, 2014). AX] &3} = AlF =2}
’““ﬂaol W2 S AlQdskal 2y A A, 2HiA
wae AHgehach
ﬂ%‘—E—Xﬂi’M% ‘%5— Aol e T} o= Qo)
AR thigo o A
H=F mt(2007)—4 Hol 917] A4
g19ct. wq o 7
Z g

ejoiol BAsHe WS Sk s oA Y
# 2]5} 99 thKeum and Kim, 2001; Park and Huh, 2010).
AP FoAEE =437 ¢5}e] Kim(2010), Park and
Huh(2010), Kwon(2012), Kim(2016) 5 A3 ALo] A Al
27 efehido] AFE WS ALgsllth W8 AE
o, AslGE AbE AAIR BAE Fol, 71T W,
mgEeay ol 5 E e £ae Agsha.

B AT S BE Zgust dAE 78 Hea
Fgete] eI

e
rhr
10

o]

T
I
am
0x

*‘*16 Pt -S4 % 4257 & 94 51.1%Q21719), o
£ 200)7} 39.5%(168 )& 7

o] WAL g P

WA R4S Bgtol 323

Table 2. General characteristics of sample.

Variable Category Frequency %
Female 208 48.9
Gender
Male 217 51.1
20s’ 193 454
30s' 68 16.0
Age 40s’ 48 11.3
50s' 87 20.5
over 60s’ 29 6.8
High school 144 33.9
The highest College 36 8.5
level of o
education University 179 42.1
Graduate school 66 15.5
Student 134 31.5
Businessman 73 17.2
Profession 46 10.8
Occupation Self-employed 31 7.3
Housewife 21 4.9
Government employee 44 10.4
Others 76 17.9
Under
1,000,000won 159 374
Less than
2,000,000won » 17.6
Less than
Average 3,000,000won o7 28
monthly
income Less than 40 94
4,000,000won ’
Less than
5,000,000won 27 64
Over
6,000,000won 27 64

tjstn &0l 42.1%(179%)= 7}

31, 222 A 31.5%(134), 3]AL
8

& 17.2%(737), AEZ] 10.8%(467), 2+ 7.3%((31),
e 4.9%(21 1), B9 10.4%44), 7|€} 17.9%(76

B)olgict. SAtel U i:ﬁ SEL 1009 9 v
37.4%(159'), 200~3001t ¢ v]uk 22.8%(97), 100~
2009 91 T]at 17.6%(75%) 5-0] ZeA]& LFERGTHTable 2).

2. EXSI20| EITHM U AlZE

2 Aol ARE W] B AR A5
fsto] FAA 2Rl AlFE R4S shyth 89l
2 A 713 A9 (Verimax rotation)of] &]3F A E HlW
(Principal component method)& AMg-3lo] AZ =S #|3}
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ke BRe A7) 28] FoFS o AUAEAN 06 ol4o|gon] BE HEl Al=lg 4 9l Ao i
HlA QAL B AH| A0 BEA AR TEEY ERATHTable 3).

o A ESE PR s BE Z2usE folsidon,  Sheld QR Av ZHmde] Qolvslek(was)
QARAZEO] 06 oo etk AREE elalr] A4S B 06 ojafolw, Aol AE AR ES} 0.7
sl B3 WAAAES 2451 Cronbachs a - 5 oliolgitk. 7] 291 F 27) ole] WpRARES /%

Table 3. Reliability analysis.

Variables Fac'Eor Eigenvalue Variance Reliability
loading factor
D Provision of clean water 0.712
L. @ Genetic and Species of Plants in Forest 0.654
Provisioning
and @ Production of raw material(e.g. timber) 0.636
. . ) . 3.310 33.104  0.830
R;:gul.atlng @ Water purification by plants or soil 0.835
ervices
® Air purification through absorbing air pollutants 0.754
® Control natural disaster 0.641
(D Emotional stability provided by green area 0.719
@ Opportunity of Outdoor leisure activity(e.g. Hiking, Camping) 0.882
Cultural ) .
Servi @ Educational Value (e.g. Environmental Education, Access to 2.892 28918 0.854
ervices PP . 0.734
Scientific information)
@ Cultural and Artistic Inspiration 0.844
(D 1 feel that I am in close connection with natural environment.  0.744
Envi | @ 1 think natural environment affects my well-being. 0.725
nvironmenta
Commitment @ I am interested in future environment. 0.712 4.024 25.153 0.769
@ When I decide something, I tend to think and decide whether it
. 0.610
affect the environment.
(D Habitat loss of wildlife 0.716
@ Scenic or Aesthetic value reduction 0.738
i @ Increased soil erosion and runoff 0.779
Environmental 3616 22599 0.865
Consciousness @) Reduction of Forest Economic Resources 0.842
(® Reduction of local community identity in mountain village 0.741
® Forest Fire 0.630

D 1 would be willing to try not to use the disposable products. 0.613
@ 1 would be willing to make a donation to environmental organizations. 0.800
@ I would be willing to volunteer for environmental conservation. 0.793

:;;Egzg;)\lllif; @1 V\fOuld be williqg to participate in public hearing, forum for 0.838 2441 15258  0.900
environmental policy.

® 1 would be willing to participate in educational programs like class,

seminar related to the environmental issues. 0.865
® 1 would be willing to participate in ecotourism. 0.706
Table 4. Comparison of the goodness of fit index.
1 df p CMIN/df GFI AGFI NFI CFI RMSEA
Initial model 810.284 292 0.000 2.775 0.867 0.840 0.864 0.908 0.065
Modified model  686.943 288 0.000 2.385 0.888 0.864 0.885 0.929 0.057

Difference 123.341 4 0.000
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tha Grpatc), 24rde] Atel »2=782.000 (p=0.000),
df=289. CMIN/df=2.706, NFI=0.869. CFI=0.913, RMSEA=0.063
FEF 4702 et b B Ao S4nd
0 A A A § ek AgeA A
& 4= QItKTable 4).
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Table S. Confirmatory factor analysis.

A= folsige
5} t(Table 6).

4P
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WA Selsiart. o))

Xﬁﬁl 2314 AMOS HEAE
215 (Bootstrapping) S AL

(p<0.05),

sttt WE Ak
W az} ok @

Latent variable Qe e Coetticiont. S CRAVE
@ 0.853 0.660 0.074 11.515
@ 1.390 0.668 0.120 11.627
isioni ©) 1303 0.665 0.112 11.594
RIe)gl)lTeliiilr?;nSgeravl?jes @ 1.311 0.795 0.099 13.280 0.308 0860
® 0.969 0.648 0.085 11.339
® 1 0.652
) 0.706 0.746 0.044 15.949
, @ 0.907 0.770 0.055 16.548
Cultural Services 0.525 0.816
® 0.777 0.774 0.047 16.647
@ 1 0.809
) 0.904 0.685 0.078 11.627
i @ 0.779 0.691 0.066 11.712
Eggixg:;?l ® 0.962 0.675 0.084 11.505 0412 0737
@ 1 0.661
) 1.354 0.677 0.141 9.588
@) 1.645 0.746 0.163 10.067
i ® 1.683 0.789 0.163 10.326
Egjllsrflg?:senlgssl @ 1.799 0.844 0.169 10.616 0433 0818
® 1.684 0.750 0.167 10.095
® 1 0.507
@ 0.778 0.646 0.063 12.444
@ 1.118 0.788 0.074 15.017
Pro-Environmental ® 1.130 0.803 0.074 15.242
’ Bevhaoviore ) @ 1.292 0.861 0.080 16.214 0.424 0814
® 1.302 0.857 0.081 16.151
® 1 0.692

x>=782.000 (p=0.000), df=289. CMIN/df=2.706, NFI=0.869. CFI=0.913, RMSEA=0.063
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Table 6. Main results by SEM.

A1 A2Z (2022)

Path

Standardized Unstandardized SE. CR. P

Coefficient Coefficient
Hi-1 Provisioning and _,  Environmental 0.301 0.435 0.125 3475  ***  Accept
Regulating Services Commitment
HI1-2 Cultural Services - EC“V‘“’“.memal 0.448 0.367 0.074 4930  ***  Accept
ommitment
Provisioning and Environmental
H2-1 . . — . 0.246 0.253 0.085 2977 0.003 Accept
Regulating Services Consciousness
H2-2 Cultural Services - }é“““’.“memal 0.423 0.247 0052 4773  ***  Accept
0nsciousness
H3 Environmental Pro-Environmental 0.551 0.708 0.098 7255 ***  Accept
Commitment Behavior
H4 Environmental _,  Pro-Environmental 0.169 0.305 0.100 3.042 0.002 Accept
Consciousness Behavior
¥*=686.943 (p=0.000), df=288, CMIN/df=2.385, GFI=0.888, NFI=0.885, CFI=0.929, RMSEA=0.057
sk <
p < 0.001
shoich A- AT A7) W IF AR RESHTE 3) gAYl ek A= = avhEA
spefstil, FE-2UMUA BABY DAL 4F HF PEsd ARAPE) FAUE setstgct
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