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Abstract: This study identified and evaluated conditions for continued participation of private forest owners in forest
carbon offset programs. The probability of continuing forest carbon offset projects, which delays greenhouse gas emis-
sions by extending harvesting periods, increases with increasing price of carbon offset credits, public recognition of
forest value, and education level. Willingness to Accept (WTA) was estimated using a Multiple Bounded Dichotomous
Choice Question, which was 17,039 KRW/tCO, for extending age to 60 years, and 23,070 KRW/tCO, for 100 years.
The following findings aim to promote participation and supply of carbon offset programs in private forests according
to the study outcomes. First, introducing policies supporting private forest owners bearing opportunity costs for avoid-
ing greenhouse gas emissions by postponing timber harvest is needed. Second, educational programs for private forest
owners whose awareness of and interests in the public value of forest is necessary. Third, although having participated
from the beginning of the offset program, finding ways to lead continuous participation of forest owners who are
less likely to accept WTA is also necessary.
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Table 1. Interview Contents.

Section Description
Sample Forest Owners who want to participate in the survey among participants of the forest carbon project

(About 55 percents of total participants in extension of rotation age forest management project).

Project Area
Chungbuk, Chungnam, Ulsan)

Forest Carbon project area of whole country(Gangwon, Gyeongbuk, Gyeongnam, Jeonbuk, Jeonnam,

Contents of Survey - Characteristics of forest owners and forest resources
- Awareness of the value of forest carbon offset

- The cost of forest carbon offset

- WTA for Participation of forest carbon offset

Sample Size 36
Method

Period from 2019. Nov. to 2020. Feb.

Phone poll, mail question and interview research
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Figure 1. Multiple bounded dichotomous choice value method.
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Table 2. Descriptions of the Variables.

category variables3) Descriptions
S Dummy coding with 0 = no, 1= yes
Dependent participation willingness to accept to participate
WTA WTA Willingness to Accept to participate in the forest carbon

offset(Unit: KRW/tCO2)

4 Point Likert scale: (sum of the score: 5~6)= very high, (3~4)=
high, (2~3)= low, (0~1)= very low

*Score details(total 6): Whether to join the Korea Forest Carbon
Association(one point) + Cognitive level( forest carbon offset
price, transaction status, one point for each) + Voluntary
participation(one point) + Participating in the Forest Carbon
Offset seminar(one point).

effort to the project

Dummy coding with 0 = non-marketed value (like water wildlife

characteristics of
forest owner

pursuing value

etc.)is not import more than market value(like forest product),
1 = is import.

absentee

Dummy coding with 0 = project area and residence are the same,
1 = not the same

privately owned
forests

Forest Area owned by participants excluding the Forest offset
project area

age

Age of respondents

gender

Dummy coding with 0 = women, 1 = men

household income

5 Point Likert scale(Unit: million KRW)
Household income including non-forestry income(five level: less
than 1.5, 1.5~3, 3~4.5, 4.5~6 and more than 6)

education level

5 Point Likert scale
elementary graduates or below, middle school graduates, high
school graduates, university graduates, master or doctor

characteristics of
resource

species

Dummy coding with 0 = conifer,
1 = broad-leaved tree

ecosystem and nature

index

Dummy coding with 0 = possible to cut down,
1 = impossible to cut down

forest age

Mean age of a stand of project area

characteristics of
location

road accessibility

Dummy coding with 0 = landlocked land,
1 = accessible land

3) References of variables

WTA: Miller et al.(2012), Alhassan et al.(2019), Effort to the project: Miller et al.(2012), Pursuing value: Miller et al.(2012),
Lindhjem and Mitani(2012), Absentee: Seo, B.S. et al..(1999), Boyd (1984); Conway et al.(2003); Romm, Tuazon and
Washburn(1987), Shin, S.W.(2017), Privately owned forests: Miller et al.(2012), Age: Lindhjem and Mitani(2012), Gender:
Miller et al.(2012), Alhassan et al.(2019), Household income: Lindhjem and Mitani(2012), Bush et al.(2013), Alhassan et
al.(2019), Education level: Miller et al.(2012), Lindhjem and Mitani(2012), Bush et al.(2013), Alhassan et al.(2019), Species:
Han, K.J. and Youn, Y.C.(2009b), Ecosystem and nature index: Lindhjem and Mitani(2012), Forest age: Won, H.K. et al.(2008),
Lee, S.T. et al.(2019), Road accessibility: Wang and Guldmann(1996), Stephanie Snyder et al.(2007), Jeoung, H.S.(2017), Oh,
S.J. et al.(2015), Hwang D.Y. et al.(2013), Kim, S.J. et al.(2012)
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Table 3. Project Areas and Residences of Forest Owners.

3 A7 AR

N
o

Al FHofshs o] AdE BlEo] Wkt ARl e
Aol tofelis AbEE O] Auths W AL A1)
ARt =2 Aes Uebged, ol 4o Bt A
FL 66.84| =2 707} 44%, 607} 33% =2 7H =2 H|S
& ATk T, W Ae] AREol A AP e ]
8o Aot AU 60T) 2 oF 24%3TL S0T) 7} 22%
2 71 R1Z oloich o) 49 tiEo) 47.2% 7 B
e 194%=2 tfstd Fo| 1 FE ©]3lth OECDof|A|
ZARE =Rl WEpE SAE aLsto] gho) 254 FE
644] Q1T TLEG 0|825A o4 654] vl st =
)0l 95 = 20% QHHQl AL 13| £ uf, o] A
So e e % S0 s wsrRe] uFo]
U Be Ao Ueht o] 2 Bolth. Fol A5
AW 29| 7S 3,000~4,500%F 20| 25% 714 wok
B e AREF M e 2559 vigo] 22t
19.4%= ZA Uehsth At ek sjarg ol heish=
AE7E 7 wol waEshe 2 AR A ollA 2018 =
Agk Q7 A5GIS0% o] welel vl o U
Elytth(Korea Forest Service, 2019). F-4 At529] H|&2
oF 52.8% %2 A= AT ARRO] BA AME HlE OoF 56%H
o} B Ab9] mlgo] W Aoz yEhylth 369
3 QATEASH 54 W vj7e] Bl Table 49} 2t

BRAL THage $4 9 S0 B 4B Al
2,3} vle] CRTU|ET A 7170 Tefstol Wr]es
60Fd o2 AAs wel 100d714] A8k & FPo=
Upro] 33 % 1894 WjEsiele). iE wlo] 60

K

Unit: number of place

Population Sample
Region Response Rate
Primary residence Project Area Primary residence Project Area
Seoul 12 0 7 0 -
Gyeonggi 10 1 6 0 -
Gangwon 6 8 0 2 25.0%
Gyeongbuk 11 17 6 9 52.9%
Gyeongnam 7 10 3 5 50.0%
Jeonbuk 3 10 3 6 60.0%
Jeonnam 7 9 3 4 44.4%
Chungbuk 3 3 3 3 100.0%
Chungnam 6 9 3 6 66.6%
Daegu 1 0 0 0 -
Busan 1 0 1 0 -
Ulsan 0 1 0 1 100.0%
Incheon 1 0 1 0 -
Total 68 68 36 36 52.9%
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Table 4. Demographic Characteristics and Background.

Frequents(number of people)

Variables 60y 100y tf)‘;'; total  ratio(%) X

gender man 16 18 34 6 94.44 =118

woman 2 0 2 5.56 (p=0.146)

fifties 2 5 7 19.44

sixties 7 5 12 36 33.33 )
age seventies 8 8 16 44.44 zf) :024213

eighties 1 0 1 2.78

sample’s average 67.7 66 66.8 - -

elementary school graduate 1 0 1 2.78

middle school graduate 1 0 1 2.78 )
education high school graduate 4 6 10 36 27.78 é) ;)263(%

college graduate 9 8 17 47.22

master or PhD 3 4 7 19.44

less than 1.5 million won 4 3 7 19.44

1.5 million~3.0 million won 5 3 8 22.22 )
e ome 30 million~4.5 million won 4 5 9 36 25.00 é) =B?ég95;

4.5 million~6.0 million won 2 3 5 13.89

more than 6.0 million won 3 4 17 19.44
T absentee 8 11 19 36 52.78 X2:1~OO3

residents 10 7 17 47.22 (p=0.317)
Annotation *60y *100y reveal hypothetical rotation age.
o wie 1009 W e F ES A aARAS Q) wmelg sk Ao] ojulsits 478 1A 5ol
AAIRE Ay}, FolgEo] B p<0.05 oA = e T o= AEAtel] oA HERAF o] QAE AL
2k 2pol7) itk ARTHE S 714 4= ik whEkA A o o w5t AR BT AFE AR o 2d
o 7178 kol whet AW, ¥, s, A &5, BA | AEdsS A WA iAY dAo] /it et

e sAdeR = 1 s 013} | &5 A £ S8HA St
Zrofl Zpol7t Qlvkar & 4 gleh Hge] 3o M S dEske 4bae= 67, AFE Y] A
ARl gt e 6 whor SAES o A AA 7HE A Eshe 4= 30 o2 et ARSls

A7k 04 2 Ha7t 6 o2 et 63Q1 A AP Hh= AHFS A AFE9 FHo] Bt
17, 53 Q1 Ak 57, 434 Q1 Ak 57, 33 %) Ak 57, 23 At & 4= ok &f AP HAES Fat 66.2 haz Lt
Q1 AR 8%, 13Q1 Ak 119, 0% A= 122 150 Ebytom Korea Forest Se erc6(2019)4 A= A 8=
A 27 Apol o] AbETE 7HE WM 53 ol o= Abell FrarshH AMTE Ao Ay WEo] et 1.9 hatlS 3L
gt 914 Eolu A54E =7 "e A5 20194 et o Abgera Aol Frojek 4o
off Ae SEI AbFTE 4%, 2018 o] 2 o= F Lo ol w9 F A & = Utk ol ATt FARARRA o
A 553 AbEEol ]l BEE 2016\ 0 553 4t £ Lqfi AR 283 5 Qe YAV 7] dleel
52 Bt 37, 2017¢9] Tiﬂ& A et 155 eR o] Fx gk F AP e A S AEE Aos d
] LA Z Lo v%?} A E} Xﬁ—l*éol %*OW% kil Aot
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Table 5. Characteristics of Forest Owners.
Frequents (number of people)
Variables sub - o X2
60y 100y total total ratio(%o)
very high(5~6) 2 4 6 16.67
high(3 ~4 3 7 10 27.78 2_
activity effort to the gh(3~4) 36 x°=4.583
project low(1~2) 12 7 19 52.78 (p=0.205)
very low(0) 1 0 1 2.78
-market val 3 3 6 16.67 2
pursuing value non-marieet vatue 36 X ~=0.000
market value 15 15 30 83.33 (p=1.000)
awareness consciousness of very important 16 15 31 86.11 )
forest carbon important 2 2 4 36 11.11 g‘ _7)15(;3%
offset moderately important 0 1 1 2.78 P
less than 10ha 4 5 13.89
more than 10ha
less than 30ha 6 6 12 33.33
. 2_
background privately owned more than 30ha 4 ) 6 36 16.67 x~=3.276
forests less than 50ha (p=0.513)
more than 50ha
less than 100ha 3 4 7 1944
more than 100ha 4 2 6 16.67
Annotation *60y *100y reveal hypothetical rotation age.
Table 6. Characteristics of Project Area.
Frequents (number of people)
Variables sub L Xz
60y 100y total total  ratio(%)
less than 12 1 4 5 13.89 )
site index more than 12 less than 14 11 11 2 36 6111 X =2:800
(p=0.247)
more than 14 6 3 9 25.00
conifer 7 10 17 47.22 2-
species 36 X" =1.003
broad leaf 11 8 19 52.78 (p=0.317)
characteristics ecosystem and disallowable harvest area 3 3 6 16.67 2_0.000
of resource nature map 36 X =Y
index allowable harvest area 15 15 30 83.33 (p=1.000)
less than 30 4 2 6 16.67
2
forest age more than 30 less than 35 4 6 10 36 27.78 x?=1.286
more than 35 less than 40 6 7 13 36.11 (p=0.732)
more than 40 4 3 7 19.44
characteristics road nearby road 9 13 22 36 61.11 X2=1,870
of location accessibility no road 9 5 14 38.89 (p=0.171)
Annotation *60y *100y reveal hypothetical rotation age.
Shil e F U 38115 ha, AU 156.61 FoAAd flo] dastrar siAe 4= Qlrk
hai LRyt w2 g2 ARIYAR e E27h Hat oo
PeAAEE 1539 HEFAI 15F ol9o WA A FEsI] AT WAL 4ROE BRE0
5 ARIAY0l ZPsE A FUOR gk HEPE  m 2RS B2} AT ROE vehgrt o)y mE
o] 63, At GOl 7hset F+4lo] 303to® UERRlTE AL 9] 7414574]‘%“*5 ol A 71 bl wek A4
YA Aol e Fojol Brhe A2 A% o ou)g Rofshy] Y5 F Yuke] Aolrt ek
ot HUREIE A HEE AYEIYANO W 4 g
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2. =3NS = Zt

golael mES ol gato] 2gat ATk ARIZI
whe} Sokgko] 17,0399 ~23,070/tCO, = =&% At
SgolAElS BE0)] S8 A B W T 2 oAl W
o AL Atk PPMo] wheh WTAS] 4THIE 5
Yl sE A Al27] i 7H4 <l 40,0009tCO,= A
Ak AAE +8YARY ol whet 4h=o] Hidol
A= Il PPMof| o8l gt Follo] AgtE 7] ufZof 2z
o] wrlol wet sl 4 9l SaolArgele] A
F7F ARE AAE FH A 2,600 7E ZTh
3750020714 347k 2 TAEIon AT 719 3
& oF 10562102 ehgteh S8R Seuol A B4
TEA NS F 154702 Yol 60dY o 767,
10019 of 78742 Lhepdey. wlgo] 604 o 1 WTA
= 17,040/tCO, 2 YEPG AFY 7]7Fo] 1000 w)
WTAZ} 23,0709/t CO, 0.2 YelGt). o33 2aE= A}
3] 717r0] Zoj U5 50| QUAlslE 7)3H]go] 7]
A)7] wj&Zolgtal A& 4= 2t} Lindhjem and Mitani
(2012)= WTAE HIAFA] /40 Q4x0] Wsto] tigh 24
Foda} 715]H]g-9] ro= AOofsar qleh AR 71Xte]
1s AIUAAE o SAB wAHsoRs}] Tl
Z18ul o] AT 1ol wheh WTAZL ol Aol
o] Aik= A Aok 717to] FEaE 3o 7hs/dol =t
+= Miller et al.(2012)9] A+t Ao} AMESHc)

Table 7. Result of Logistic Regression (n=154).

A110¥ A3 (2021)

Sg oAb AE A AFekaaAALel ool dhat
SEOAFFA g AN NS BRI AR AT AF
=9 Hat WTAE 21,7629/t CO, 2.2 Kim et al.(2016)2]
AR ATl A AAHR e EAAY 2g PRT
wh7ba 15,0009 S2Hch thi o THA o YAE Y
o o]t ARRAME A AR AL A Ale]

Ak vl g o e FoE wouls Baplel) vk
5 Zloleka AR 4 ok oA Rolel el 482
ARG PFEE AASRAAAe] YA 2Rl
HES X3 Qe 497t wokow gAR AE 27|
H Abgloll Zold S Ao byt

3. ZXIAE s[7IEA 2ot

Table 7 Ao 4 2ALE chafet AWw4E
sto] % g-olAbFol majolc). Waet myY F
A fo)e mejste] Fa Macovariates)2} A AT
(bid)yS ERFsto] gt mYS FHsHAL, W=
S8OPt YIS AT Ak S0, Folrh
BE, Bg SFo] BAHOR fogon] folire 4
OJArole] A 1%, WG SFES 5%, Fo7H HEE
£ 10%el 4 folsiA ekt gofat A gl e
a7 ke EoR dgee] Yake g0l
A, TN HEE(), BE SR o3t 2
wero.® vehteh shE, Ablol ot e, dlal, 4,

o

model (n=154)

Variables -

B S.E. Wald Sig Exp(B)
WTA 0.000 0.000 19.249 0.000*** 1.000
effort to project -0.295 0.181 2.654 0.103 0.745
pursuing value 1.070 0.591 3.272 0.070* 2915
privately owned forests 0.048 0.034 1.998 0.185 1.049
absentee -0.884 0.847 1.088 0.431 0.413
age 0.622 0.306 4.137 0.158 1.862
gender -0.285 0.198 2.075 0.297 0.752
education level 0.003 0.002 1.759 0.042** 1.003
household income -0.435 0.552 0.621 0.150 0.647
species 1.522 0.952 2.556 0.110 4.582
ecosystem and nature map index -1.543 1.001 2.379 0.123 0.214
forest age 0.071 0.061 1.341 0.247 1.073
road accessibility -0.272 0.479 0.323 0.570 0.762
constant -9.256 3.196 8.386 0.004*** 0.000
likelihood ratio test X°=30.86 (p=0.006)
Cox & Snell R? 0.232

goodness of fit
Nagelkerke R? 0.312

Hosmer & Lemeshow

x*=14.72 (p=0.065)

Annotation * and ** reveal significant level 1% and 5% for each.
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