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A Study on Improving the Estimation of Social Benefits Using the
Economic Valuation of Ecosystem Services in Preliminary Feasibility
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ABSTRACT

This study is to propose the ecosystem service valuation method as a complementary or alternative
tool to overcome the limitations of the contingent valuation method(CVM), typically used to assess
social benefits in preliminary feasibility studies. With an increasing interest in natural and environmental
restoration projects, we assessed social benefits with theses CVM and ecosystem service valuation
method from a case of Janghang wetland restoration project and compared the extent of the two social
benefits. For quantitative evaluation of ecosystem services, the biophysical quantity for each ecosystem
service indicator was calculated and then converted into currency (KRW) units to estimate the economic
value of ecosystem services. The four ecosystem regulating service indicators were selected including
greenhouse gas capture/storage, air pollution, water quantity and quality regulation. The amounts of
CO, sequestration and storage as a ecosystem’s greenhouse gas regulating service in the study area
were 73.04 tCO,fyr and 5,867.53 tCO,fyr respectively. The reduction of SO,, one of air pollutant gases
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by ecosystems was calculated to be 180.27 kg/yr, the reduction of NO, to be 378.90 kg/yr, and the

reduction of fine dust (PM10) to be 9,713.92 kg/yr. The amount of freshwater regulating service by

the ecosystem was estimated to be 459,394,319 { /yr, and the amount of nitrogen in freshwater removed

by the ecosystem was 78.00kg/yr. Study results show that the benefits derived from the CVM were

KRW 227.8 billion over the 30-year analysis period and those from the ecosystem service valuation

method were KRW 41.4 billion for regulatory services and KRW 148.8 billion for cultural services,
totaling KRW 189.5 billion. With KRW 184.8 billion of the total costs, the benefit/cost ratio using
the CVM was 1.23 and that with the ecosystem service valuation method was 1.03. This study

implications include that the CVM and ecosystem service valuation method can be applied together

to assess and compare social benefits for natural and environmental restoration projects.

Key Words : Economic Analysis, Ecosystem Services, Ecological Restoration, Social Benefits, Economic Value
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Ecosystem Asset
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Figure 1. The cascade model of ecosystem services
(adapted from Haines-Young and Potschin, 2010)

(KRILA, 2020).
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Table 1. Sizes and Proportions of Land Use Types in the Study Area

Land Use Details Areas(m2) Percent(%)
. Ecological Restoration Experience Center /
Built 110,456 16.3
Uit area View Point / Parking lot / Roads 43
Forest Forest restored / Green space 218,142 32.1
Wetland natural vs{etlands and pools / 349,937 515
experimental wetlands
Total 678,535 100.0
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Table 2. Indicators and Brief Measurement of Ecosystem Regulating Services

Ecosystem

. . Indicators
regulating services

Measurement

References

SO2 Absorption

Amount of SO2 removal in the air by

Miyake (1990),

trees Totsuka and Miyake
Air Quality NO2 Absorption Amount of NO2 removal in the air by | (1991), NIE (2017,
Regulation trees 2019)

Fine Material
Absorption (PM10)

Amount of PM10 removal in the air
by trees

Nowak et al., (2014),
NIE ( 2016, 2019)

Greenhouse Gas CO2 Storage

Carbon stocks in biomass of forests

IPCC (2006), GGIRC

Regulation Annual CO2 Annual changes in carbon stocks in (2019)
Sequestration biomass of forests
Freshwater Amount of Annual freshwater Budyko (1958), Zhang
. Annual freshwater .
Quantity rovisionin quantity by the Budyko water balance et al. (2004), NIE
Regulation provisioning model (2016, 2019, 2020)
Freshwater Quality Annual nitrogen Nitrogen removal in freshwater by
. . NIE (2021)
Regulation removal in freshwater forests and wetlands
Fohe 49 249 A7 W FREL Budyko 2 Epul Al o) 24
254 23S B8] A7t SR A o] BTN GEANIYY EBAH| 2 3
SIAES AL A H frE B AR 7 A AERARE A, A A Ao s
< 49319 tHBudyko, 1958; Zhang et al., 2004; A 5= gld7]dl HSE WE SAE A G

NIE, 2016; NIE, 2019; NIE, 2020). Budyko =&
& A A SIAHPE) o & AT
HAET) = F43h= R o2, ttre] F9
W g 5 % ARE T EFAE Altske

wehAEl 2 JHXE HoEeE AdE €0(2023)9
He] oA (benefit transfer method)S %83t
AT AFgkE AHEIGTh Hojolde AA &
A74A] o] Frold oz FEE = M

7t 324 Q1 Wi ol th(Zhang et al. 2004, Kim T Ab7E BA] gow ol Btk whej vt
PN

et al, 2022). ¢ Z2AC] A7 AbzEelE tiA A o]Ho] dWbq o= o] &Hrh(Lee, 2020). &
H]&o] ALHa, FA 2SS AR <} 3] Aol AS ajre AA AFhEA < A
AT o2 Agsisith FA] 2 Fay] oJo] A& ¢t oM dA o] EAo] FALESE
AN FI7PIAAIE Al ek H]-&-& A2 sla Helo| Ao W 97} Zoj = AR 7R
o] HR o R AZETHEA 713t 309) Hl&= A A B 20 Z3AMH| 2~ ZHX| VS Ee A
e 7 A AR AN S-S FA AHESS = Bol FIHA &tk b 71E FA
ok =3 A 7S A R A S B 249 T 7S S AT T ESAE A vt
FAAEAZE AFshs A 2AAH 0] AE AE 743 A7+ Ads €0(2023)¢] A7t
2 EX IS §3d et 24 958 A4k o o] 83 & gl FAle] tito R o] dAtolA] A}
Aoty AHES A8ste] A7 FHA 2 EIAR T AT AT A
F& A SATHNIE, 2021). £4 ¢l AHEE EA] A A ggez g 13k AEse] o P
T 52 AejAAH 2 gl A AEAl EA ] Sk Hole] =& fal uigAE Aojtt. Adg]
Bl 2 A3t FAA A whE: Ml on, Al ©](2023)9] AN E AEHATH F A 7
7FeA G2 YRR GE A28kt A7 F7F e s FEIL e Agdd
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Table 3. Biophysical Quantity and Social Benefits of Ecosystem Regulating Services

Ecosystem

Rty Semiess Indicators Biophysical Quantity Economic Value(won/yr)
SO2 Absorption 180.27(kgfyr) 6,355,907
Air Quality NO2 Absorption 378.90(kg/yr) 13,994,938
Regulation Fine Material
Adsorption (PM10) 9,713.92(kg/yr) 1,776,924,142
Greenhouse Gas CO2 Storage 5863.26(tCO2/yr), 334,212,289
Regulation CO2 Capture 72.98(tCO2/yr), 4,160,187
1,033,886,667 (annual
Freshwater Quantity Amount of Annual 459,394,319 equivalent construction cost)+
Regulation Freshwater Provisioning (4 fyr) 139,000,000 (annual
maintenance cost)
Freshwater Quality moum of Annuall
Nitrogen Removal in 78.00(kg/yr), 3,594,758

Regulation

Freshwater

Total Value of

Cultural Ecosystem Services

3,312,128,937

7124 AMH|2=Rl t7]1e9d S0,9 A
180.27kg/'d, NO9| A 7HeF< 378.90kg/'d, 12
3 AR (PM10) 9] A7 9,713.92kg/d 2
2 2EHEAT U719 24| AAA 7"
Fo] Azt AA7HA 6.4 nE,
2 AAZIA 140899, mlAIH
A7} 1,776.99 9 0 2
velsith g5 g B 249 A
AMH) 29 B FEES
AL 5,867.53 tCOyro =

UeRsith 247k~ 2480 AAE (L)
= o|ksleta Ao

/e SO&F

73.04 tCOyyr,

Yepg). wa,

= Ak e A

o on

A7 = A7 3342
o] A7 = 4.2
tA o] e A7E Al

= AE 459,394,319 ) = A=
How, AAZIAE A7t 1172990 o 2
FEEAA U AEAY] 2
ZAMB 201 A4 2ATFE 78.00kg/yr 2 A
TA AN 28] AT F
e el Aa Ao #7482 Hernandez-
Sancho et al.(2010)o] wW=2W 2004d 7|F
€22.89(kg)°] 1L, °] 5 20043 Y/H= FEZ u}

It 2021 71+ »/J\—H]Z}‘%ﬂ']]—/ﬁi R
e Ax Aele] SAHE-L 46,0879 /kg S

= Uehyth 244
A 24| AA7EA(

A = A tHTable 3).

o

o
AVBEAZE Al ke
/e 3edre oz i

oy

o

]

r{

2) AEiAl E3hAfu) = AR o] £ Az

T 1907

O 31 -
TS

o4 Q= Bahau el

A= 14,3579 2.2 YERtET, An) 24
M E AR, 1909 A7 #F-FY A e
54718, 341 71 = 4,686%, 254 71X
= 4,199 02 =ZFAtHKim et al,, 2023). ©]
AHE FFEAAA Y BT EAH 2~
o AzF 7HA & o] HstGitt. HeolHd &84H
190 Eshriu] o] AZE7HA] 14,3579 ALY
o A A2 MAAHE ez 49 &
3] 2 AZE7HA] 15,7209 (Choi and Oh, 2018)
o} frAbeR Fho = 4lE| Aol itka AT W

B S AFUA A2 93 fARE Bt

824,609 & g3ttt ©]
1919 Az F3hAn| A
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Table 4. Social Benefits of Cultural Ecosystem Services

Tourism*Recreation

Landscape- Aesthetic

Indicators Value Value Education Value Total
Economic value
per person 5,471 4,686 4,199 14,357

(won/fyr)

Total Value of
Cultural Ecosystem
Services (won/yr)

14,357 (total value per person) X
824,609 (the number of visitors estimated)

11,838,911,413

Table 5. Net Present Value of Janghang Restoration Project

e Benefits Net Present Value Benefits-Costs
Methods Costs(billion won) | 4o wom) (billion won) Ratio
CVM 184.84 227.75 42.91 1.23
Ecosystem Services
Valuation Method 184.84 189.51 4.67 1.03

TR Fato] A ZeAH| 2 JRA(HDE A Ao R BAEke Bopiuagh 2N~
=3 WA 11849 o2 AZHTK(Table 4). U@ Az AAANH A BAZH= 15159 €
oA 2 TEX e A, BF-FE A4 ol o] & ¥4 717t 30:4& A48 5 el AA
W5A 7= @ste] 71ek ESpAE 2 7k H[2 el AATAIPV)E 1,895.19 de= 4t
= E3HA] Z5 A tH(Table 5).

3) A B)A F ALE)A el

S |
BYEANG R TS PR

AZE E3AE] 2 A 7ER (14,357 9)
T(824,609) 2 F3F Az A H|~

it

11849 o7 &y m, ¥4 717 309 &
gk &= F3lAd] 2~ Hel o #A) 71 (present value;
PV)E 148089 Yoz A=EE e} w3l 4akst
AAG o2 B s A A0 A

T

7] e A

ot 4) ZAEA
FHEAAR S BA RS 23S A Ed
F 49 2ok AR SHH S dES] =&
199 " ARE #ge B4 712k 30 7)F 2,277.59
W Holfar, BejAMu] 2~ A H7HE B3 ALElA
"o Hoe ZEMN| A7} 41439 9, E3pAH| 27}
& 1,480.8%] Yo % 1,895.1% Yot H| & =
& AT EH, AR, ], 2] B4H], o]
=2 3k AN 1,17849) 3} aH], #

BlE e A% LQu(ESE E

A zHo] Az AAIZAE 18.09 ¢, 47t~ 3349 doz 30zt kst FdH= 7254
2] A BAMAE 349 9, 7 2o oz FHEL 184849 o AT
AZF AAHA € 1179 9, 48 24| A 74 (Chungcheon Nam-do, 2022). webr AFs|Z #H

A 36 Ao A AAuAe 5 oA ARIH Bl W SR 2T

A 3319 9o A2 o]5 24
717 3095 243 F 2AMu| A Helo] dAr) o]
APV)E 41439 doz A2HAT AFEA &

A ZHNS nlgt o2 3 Aol 429.19 o
A3, AN A E A 71 7He Be AaolA
46.79) ol Fgt AQm| & v &2 HH
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oAb AAA B 2ol Slol %
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AEAF AR eM 27 S 483 A A HF At SlojM e 371 £40] 2.
314 Hel Ao gk A9 FAIH S Gotk sttt & 4 it
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AMB 2 AN H7HE AASATE A2 A Z2AWS A g3t A3 A wlo] Ao EAyo
el = AoisARAdd] T3 BAlo] 12 2 FEA NI T8I ARA Bdo] e A
He ARA E9710M AEEAA AE BAIE A Aol gk Q1A FAjet M= o
ol 2RI S A WHV\ 7HA1 4 99 s 9 VR Skske v ol
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