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ABSTRACT

The Korean government is planning to invest a lot of funds for conservation of the soil. Accordingly, it needs quantitative
information on the soil. This paper attempts to analyze the total value of soil quantitatively: the total economic value of
soil can be divided into use value and non-use value. To this end, we apply a replacement cost method (RCM) and
contingent valuation method (CVM). Especially, CVM is most widely used to measure the non-use value such as
environment goods. We employed the one-and-one-half-bounded dichotomous choice (OOHBDC) for willingness to pay
(WTP) elicitation and a spike model. The monthly mean WTP was estimated to be KRW 3,949 per household for the next
10 years, which is statistically significant at the 1% level. Expanding the value to the relevant population gives us KRW
897.9 billion per year and as of the end of 2015, the non-use value of soil was assessed to be KRW 838.6 billion.
Meanwhile, use value is subdivided into direct use value and indirect use value. This value was calculated KRW 3,277
trillion and KRW 51.8 trillion, respectively. As a result, total economic value of soil is estimated to be KRW 3,330 trillion

in Korea.
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Table 1. A Summary of some previous studies dealing with the economic benefits of the soil

Sources Countries Method estimates

the environmental value of soil

Replacement cost method, - bare soil : 1,264,822 won/ha

Kim (1995) Korea . - forest soil : 3,782,172 won/ha
Avoided cost method - upland soil : 2,647,325 won/ha
- paddy soil : 6,490,814 won/ha
total value of soil : 26 trillion won/year
Son et al. (2009) Korea CVM - use value : 24.7 trllh(?n.won/year
- non-use value : 1.4 trillion won/year
(mean WTP 7,287won/month/household)
Environment Rep!acement cost method, use value : 24.7 trillion won/year
(2008) Korea Avoided cost method
CVM non-use value : 1.4 trillion won/year
. Replacement cost method, . -
Mln}stry of Korea Avoided cost method use value : 30.7 trillion won/year
Environment (2010) o
CVM non-use value : 1.7 trillion won/year
Ministry of X Replacement cost method, indirect-use value : 38.6 trillion won/year
. orea
Environment (2015) CVM non-use value: 0.6 trillion won/year
Pimental et al. . . soil loss cost
(1995) the world  Literature Review 400 billion dollar/year (70 dollar/year/person)
the price of soil grade (silent price)
- 1th grade : GBP 142.24
Maddison - 2th grade : GBP 375.44

England Hedonic Price Method - 3th grade : GBP 236.95
- 4th grade : GBP 12.23
- 5th grade : GBP 341.79
- 6th grade : GBP 351.79

Colombo et al. Spain CVM social benefit of soil erosion control
(2003) P 4~Tmillon euro/year (42~72 euro/ha/year)

(2000)

WTP for maintenance of farmland function: 4,144yen/househould/
year
- flood prevention : 649 yen
- groundwater recharge : 505 yen
Aizaki et al. - water environment preservation : 642 yen
(2006) Japan VM - soil erosion control : 445 yen
- biotic resources application : 579 yen
- landscape improvement : 394 yen
- recreation and rest : 290 yen
- wildlife conservation : 641 yen
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Total Economic Value of the Soil in Korea
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Fig. 1. Total Economic Value of Soil in Korea.

N

142 283t} Ministry of Environment(2015)°] w2
W, BE¥e T HIE BRG] sAIAVER O 7RIS
BWK & des dET vk otk o] ATl wEw A
AT AAIA 7hse] SEE] XA a8S
BT 4 gom shie) AAH siso BAH 7
£ U 5 ok JFIAY, 22 ol 1 B4
BAA LR AAAR FAE R S o Sl B
Aol Ede) AL87IX9l BaE A7) 38 =8
3, FEE WAL glo] T UikOR Ministry of
Environment(2015)°14] 158 W OE AT XS
sl Sk, A, Bl A2H AR weiA
2 7REPE ERRE 4 gleng, ARk FrPh ot
AAFe] EAIG Theo2 Ee] AMETE
A2 Bede] olge glon}, Bao] 2 715w Al
27} old sFHM, o5 FFFEH 7lsol
(Ministry of Environment, 2010). Ministry of Environ-
ment(2008; 2010; 20153 = E] A2 71X theh
ATE AEHoE P WA, 1 AT Y HRE
5ol NdEelgtar, 7 HE ATl Bl gk 1t
TS 7 BEE8H TR FYsiiint. 1
7fso® B¢ LA9=ds) Vs, AR Vs, Wl
71783}t 7Ts, 7182 71, 8As 715l v
o] ofmE AR, Bk QA=A Ve EYS

o

2 Y8 QPBAS Ego] Ad0E R ks
TPse Ege) gz 9 A

2 oulsin, A5
34 Agel TPsolet AFHA. £ ti71gs Thse
Eoo] olsEkAE Fsle] AZSA, Ak Ao
= oIl HrPk gslels Tisos Awsigon, Uizl

7e& EYOlA e A8H 7 FEE st
719 €& F3t] v Vs A= 715l
et o= 7EAs) 715 EYo] 29%
IAZ o2 Hslele 7isoletar AeshaA, It
e EGF 29 8734 7es e, o]
At Helo] MAgithar AAJSITE. 18]al o) dist
of ARIESHEE 283t 1 7IRIE AHdeaitt. olet 2
2 WHES B #-EE g2 APAF(Kim, 1995
Son et al, 2009; Ministry of Environment, 2008, 2010,
201501 = A& Hgolch
thAH-g ol AlHgg o 2 HE dh= &ElS A4S
<t B g0 E e & F o, F EYY ¥
2JZ] 715l thate] APZellA AE L e FLSH A}
o] Hlg-g tiAEl] AR 4 ok B A=
Ministry of Environment(2015)°4] AA|eF W2 &
FE VA AFSE Ui, 7 TXIE PRIt ol
3 - B had 7S 7= F Table 29 7FE
A (20159) 7IEe] A=E WEE L8] WA EY
o= IS IR AEE BAE 20159 VIE 5
A A5E L83t TS <Table 3>9} o], EUG]
PR 7IAE APsH] flete] thARIEHS 285
20154 7IE Bl ARE 283, 2015 71 ART)
e A5 7P H2AEE ARSI

x 2

K

AR

&i

[e]

o]

o

f

rlo

2.2. EQFO| HIAFET K]
EdFe] v 8TIRIE sl A, 3A)e] BlAL
SRS Hrkel W] AFE 2RS4 St 94,

Ministry of Environment(2009y= AFAAR}F HEo| wh

J. Soil Groundw. Environ. Vol. 21(6), p. 156~168, 2016



160 e R
Table 2. The land area by soil classification (by 2015)
Classification Bare soil Upland soil Paddy soil Forest soil
land area (ha) 298,300 1,142,900 767,900 6,400,300

source : Korean Statistical Information Service, kosis.kr

Table 3. The classification of the replacement costs for estimating the use value of the soil

Classification

Replacement costs

The digestive function of organic wastes

The function of retaining underground water resources

Indirect

The atmosphere purification function
use value

The control function of atmospheric temperatures
The water purification function

Expenses for handling of organic wastes (won/ton)
Water cost price of multipurpose dam (won/ton)
Expenses for handling of CO, production costs of O,
Water price (won/ton)

Purification cost of polluted water (won/ton)
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7he 20163 1€ 1Y 71Fo R WIREE FENY A&
H PiAT ARE L83t FER o3 EYe] 7
AEE 7PAS AHEFTANY 79 819 /ha, HEY
< 33%9%Mha, =EYS] AT 2.99%/Mha, doke] B¢
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(Kim, 1995). ¥ <Ao|X= Ministry of Environment
(2015)°014 AAIFE Fhs ARSI oM, olF SHI7IAE
Uehg7] st iAo = fr8uE7ES AEshe
A M85 A8ttt F718H71ES EY vigsie]
sk wo] 7IAE A7) ofH7] wiEel 71897
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718 #7150] tAHE-S Z83al7ol o At Ao
2 ddEn s 20149 HE AZAAE 99”
(KONETIC, https://konetic.orkr)oll AA|Eo] A= 3k
202 RE 102,557 tonS ARSI A (7R 22 W
Ho =z ARKISTE 1 A7 Table 49} o] EYC] 24
=4 GspPlse digh F 7Ee oF 29.7290= A

ATH.

Bl edEdAs 7leol Wi F 7 =
LT x AHE x EYHA (7
322 FARLAT 7T
Eope] 549 A I5E mgel B AR 4

wFs sty A=K Ministry of Environment,

2015). Ministry of Environment(2015)°]] W=, EQF9]
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Table 4. The value of the soil for digestive function of organic wastes
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Classification Bare soil Upland soil Paddy soil Forest soil
Digestive function of organic wastes(ton/ha) 19.01 34.15 34.15 34.15
Expenses for handling (won/ton) 102,557 102,557 102,557 102,557
Unit value for digestive function of organic wastes (won/ha) 1,958,840 3,502,323 3,502,323 3,502,323
Land area (ha) 298,300 1,142,900 767,900 6,400,300
Value of soil classification (million won) 584,322 4,002,805 2,689,434 22,415,918
Total value for digestive function of organic wastes (million won) 29,692,479
Table 5. The value of the soil for function of retaining underground water resources

Classification Bare soil Upland soil Paddy soil Forest soil
Retaining underground water resources (ton/ha) 516.7 5779 11,714.0 2,779.8
Water cost price of multipurpose dam (won/ton) 50.3 50.3 50.3 50.3
Unit value of retaining underground water resources (won/ha) 25,990 29,068 589,214 139,824
Land area (ha) 298,300 1,142,900 767,900 6,400,300
Total value of retaining underground water resources (million won) 1,388,348
Table 6. The value of the soil for atmosphere purification

Classification Bare soil Upland soil Paddy soil Forest soil
CO, absorbed amount (ton/ha) 0 343 12.15 7.79
Expenses for handling of CO»%/ton) 12,028 12,028 12,028 12,028
O, generation amount (ton/ha) 0 2.5 9.13 5.33
Production costs of O, (won/ton) 194,700 194,700 194,700 194,700
Unit value of atmosphere purification function; CO, (won/ha) - 41,256 146,140 93,698
Unit value of atmosphere purification function; O, (won/ha) - 486,750 1,777,611 1,037,751
Land area (ha) 298,300 1,142,900 767,900 6,400,300

Total value of atmosphere purification function (million won)

9,322,320 (CO, : 759,068, O,: 8,563,252)

HISEo) sl BEGe Ag 8-S Ziar jlom, o

A s dAEo 2 858 Ashe Tbs
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9 2
2 2m Qe TEAYe 85 91E 488 4 Aot

A & ATelMe dgdTrel dol 1 g 283
ARl gz tEARe] SkE A8sko] 4 8%
o] I 7S 7RI tEAHe 8 7ks 2015

AL ARCA AR 50398 ALt aEar
Table 590 A= = A} o] EFe| FAMAT7
ol g F 7= oF 1.4x90] AltE AT

Eoge] ARG 5ol e % A =
FAN A < DEAY SR« EFAA (9)

3.2.3. 7143} 715

Eo] tp7I8s s coXll ot di7idsyIs® o,
o ot 7P IsoE v 4 Atk 94 ol 9
st 7115 EXe] COE F5ste] Ashtar
g uj, o]5 CO, HHIE-S ARSSl] 1 XS S

T Atk 000 &3t 7SS BN A=
0,9] W] 0,0] AZYIE 283l 1 RE ¢
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4l A7} 1A, Ministry of Environment(2015)°1A]
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Ao, ool o3t 7S] 7= oF 7,59194
olar, 00 oJgt ti71gsirleel st e oF 8.629
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Table 7. The value of the soil for control function of atmospheric temperatures

Classification Bare soil  Upland soil Paddy soil  Forest soil
Amount of water evaporation (ton/ha) 1,152 1,704 3,600 1,914
Mean water price (won/ton) 660 660 660 660
Unit value for control function of atmospheric temperatures (won/ha) 760,781 1,125,322 2,377,440 1,264,006
Land area (ha) 298,300 1,142,900 767,900 6,400,300
Total value for control function of atmospheric temperatures (million won) 11,428,725
Table 8. The value of the soil for water purification function
Classification Bare soil Upland soil Paddy soil Forest soil
Amount of digestive for polluted water (ton/ha) 0 0.16 0
purification cost of polluted water (won/ton) 3,073 3,073 3,073 3,073
Unit value of water purification function (won/ha) - 492 -
Land area (ha) 298,300 1,142,900 767,900 6,400,300
Total value of water purification function (million won) 378
Table 9. Indirect use value of the soil
Classification (won/ha/year) Bare soil Upland soil Paddy soil Forest soil
The digestive function of organic wastes 1,958,840 3,502,323 3,502,323 3,502,323
The function of retaining underground water resources 25,990 29,068 589,214 139,824
The atmosphere purification function (CO,) - 41,256 146,140 93,698
. The atmosphere purification function (O,) - 486,750 1,777,611 1,037,751
Indlre]c t use The control function of atmospheric temperatures 760,781 1,125,322 2,377,440 1,264,006
vae The water purification function - - 492 -
sum 2,745,610 5,184,719 8,393,220 6,037,602
Land area (ha) 298,300 1,142,900 767,900 6,400,300
Total 51.8 trillion won

ZMA7 e At sdsithal stal, tiAnlgo s ¥
T FEF7H 660 /ton & ARE3I] Table 73 2]
I 7E 2B, = e Ok 1142902 ARk
HAck $HH o] tijkeE BlES] 74 Ee A58 AL
He Y 7HEs A B 7 o, oldl tigk 74
ARE 2=t ofgfgo] wsith 3R o)} FHE s
5= Bl Al AP B 9ar) IS Aoz AETh

3.2.5. 5724A3) 71%s

E90) 58RI 5e Bl 247} 29jEL W),
o}E ofiehn SEHOR oleAE B FANGOE ©
5 Askeke Zold 2o B 5 Atk Ministry of
Environment, 2015). Z12j4 E%o] 2 Q45 o3ts)
= Ame F37] ofHr] el AT (Ministry of
Environment, 2015)4] AASE A5 EQFe] e HEH
Aslekol ok xl5E -85}, Ministry of Environ-
ment(2015)914 AN 245 HEshe AES 9T

LRS- 3,073 /tonS ARSI FEAS |52
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Table 10. Distribution of the responses by the bid amount
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Bid amount (won)

Lower bid is presented as the first bid (%) Upper bid is presented as the first bid (%) Sample size

Lower bid Upper bid yes-yes  yes-no no-yes no-no yes no-yes  no-no-yes no-no-no (%)
2,000 6,000 7 (49) 22 (154) 535 37259 10 (7.0) 15 (10.5) 8 (5.6) 39 (27.3) 143 (100.0)
4,000 8,000 428 130.1) 1309.1) 42294 12 (84 6 (42) 12 (84) 41 (28.7) 143 (100.0)
6,000 12,000 749 8(5.6) 17 (12.0) 39 (27.5) 8 (5.6) 6 (42) 12 (85) 45 (31.7) 142 (100.0)
8,000 16,000 749 1285 13 (92) 39275 10 (7.0) 5(3.5) 10 (7.0)0 46 (32.4) 142 (100.0)
12,000 20,000 2 (14 8.6 17 (11.8) 45 (31.3) 7 (4.9) 1 (0.7) 17 (11.8) 47 (32.6) 144 (100.0)
16,000 24,000 321 642 19 (133) 44 (30.8) 6 (42) 2 (14) 19 (13.3) 44 (30.8) 143 (100.0)
20,000 30,000 0(0.0) 428 22154 45315 6 (42) 2 (14) 22 (154) 42 (294) 143 (100.0)
Total 30 (3.0) 73 (7.3) 106 (10.6) 291 (29.1) 59 (5.9) 37 (3.7) 100 (10) 304 (30.4) 1,000 (100.0)
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Table 13. Definitions and sample statistics of the variables

Variables Estimates t-values
Table 11. Estimation results of the spike model Constant -2.942 2.07*
Variables Estimates t-value EDUCATION 0.048 1.54
Estimates -0.415 -6.36" GENDER -0.082 -0.61
Bid -0.128 -21.32" AGE 0.068 1.10
Spike 0.602 38.55" INCOME 0.082 4.36*
Mean WTP per household per year 3,949 16.55* Bid -0.130 20.98*
Note: “indicates statistical significance at the 1% level. Note: *indicate statistical significance at the 5% level.

Table 12. Definitions and sample statistics of the variables

Variable Definition Mean  Standard deviation
EDUCATION  The respondent’s education level in years 14.15 2.31
GENDER The respondent’s gender (O=female; 1=male) 0.50 0.50
AGE The respondent’s age in years 46.5 9.5
INCOME The household’s monthly income before tax deduction (unit: ten thousand Korean won)  4.45 2.75
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Table 14. Annual non-use values of the soil in Korea

)

Monthly Mean WTP A number of household

Annual total value (2016 year)

Annual total value (at the end of 2015)

3,949 won 18,948,342

897.9 billion won

889.7 billion won

Table 15. Total economic value of the soil (2015)

Use value Non-use value

Total economic values of soil (year)

3,329.1 trillion won 889.7 billion won

3,330.0 trillion won
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