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ABSTRACT

This study is conducted to evaluate economical value of Jeju grassland and validity of its preservation,
and draw up several measures to support. To measure its economical value, this study examined its
environmental value and social and cultural value. For environmental value, this study used replacement
method while it applied CVM method, a widely used method, to assess social and cultural value and
two-level two-best choice selection method, which ask questions by assuming virtual circumstances to avoid
reflecting some biased opinions. Jeju grassland has multiple functions-environmental functions such as
preventing soil corrosion and flood, handling animal excrement, and purifying air, and social and cultural
functions such as promoting physical and mental health and providing recreation places. From the results
of the feasibility study, Jeju grassland’s annual multiple functions are assessed to have a total 397,115~
418,995 million won worth. In addition, it is found that Jeju visitors recognize Jeju grassland for its
functions to contribute to public interests. That is, they think it can provide attractive views and educa-
tional and recreational places and promote emotional development. Especially, many people presented their
ideas that it be continuously preserved since it is worthwhile for us and our next generations. To preserve
grassland's cultural resource, which create a huge economic value like this, the Government has to support
a certain amount of financial aid for turning to a better grassland environment and its maintenance to
realize environment-friendly livestock farming on Jeju Island and promote its tourism industry and
consequently, add more value to Jeju.

(Key words : Grassland, Economic value, Multi-functionality)
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Table 1. Value of multi-functionality of grassland

Use value Non-use value
Direct use Indirect use Option use Bequest value Existence value
—Feed production — Recreation —Future of leisure = —Natural environment — Wild animals
— Upgrading water — Future of genetic for future generations — Wildemess
resources resources —Variety of living
species
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Table 2. Summary for multi-functionality of grassland

Functions Outline

Flood protection &
development of water
resources
(indirect use value)

« Calculating costs of flood protection resulting from
storing rain water to prevent flash flooding by
establishing grassland

» Calculating costs of soil dressing for soil erosion
. . . resulting from abandonment of crop cultivation
Prevention of soil erosion . . .
Environmental (indirect use value) ﬁgm and its corresponding fertilizer 9omponents,
function being able to be prevented by developing grass-
land

Animal manure

. . * Costs from treatment of pig and cow manure and
treatment(direct & indirect P

costs from use of chemical fertilizer

use value)
Air purification » Calculating costs resulting from absorbing CO2,
(indirect use value) one of major air pollutants, and releasing oxygen

landscape, health, recreation,

Social-cultural ~ emotional development, etc.

function (non-use value, indirect use
value)

» Willingness to pay "for the preservation and
maintenance of grassland CVM, TCM, Hedonic
price, etc.

production of pasture, etc.

F .
eed production (direct use value)

» Feed value converted from amount produced
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Evaluation

|

Econometric method

Direct Method Indirect Method

[

Non-econometric method

CVM Hedonic

Travel cost

Choice experiment Alternation

L ]

Hedonic & Travel

Fig. 1. Classification of evaluation methods.
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Table 3. Loss of soil in grassland
Ist year 2nd year
Loss of Top grasses Bottom grasses Top grasses Bottom grasses
soil(kg/ha) 20,391 23,277 2,172 1,899

* The grasslands are developed by grading lands by less than 15°.
crops for grasslands : orchard grass, tall fecue, perennial, kentucky bluegrass, white clover, grass-legume mixture.
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Table 4. Generalized estimates of N contribution to current or subsequent plantings as a
result of plowing down a group of legume species growing in several different

environments
Legume Dry
Size and/or Matter Yield N Contribution
" Growing Environment Legume Species Density (approx.lb/acre)  (Ib/ N/acre)
Legumes interseeded with grass or small grains
Alfalfa, Clover’, Vetch Scattered 100 1to5®
Hop Clover, Ladino clover, (1 legume plant/ydz)
Annual Lespedeza
Hop Clover, Annual Thick stand, 1,000 15 to 30°
L 1 ft. tall
Good conditions, espedeza
adequate water, P, K, | Alfalfa, Clovers 1 legume plant/ﬁ2 1,000 20 to 30°
and pH .
12 to 15 in. tall
Alfalfa, Clovers’ 1 legume plant/ft® 1,500 30 to 60°
12 to 24 in. tall
Clovers® Vetch Thick stand, 3 legume 2,000 40 to 60°
plants/f?, 20 to 30 in. tall
Monoculture Legumes
Cowpea or Australian Poor stand 500 to 1,000 15 to 30*
Droughty, low P, K, | Winter Pea with pods (I legume plant/yd®)
and/or pH White Clover Full stand 500 to 1,000 15 to 40°
3 to 4 in. tall
Soybean (without beans), Full stand 1,000 to 2,000 20 to 60°
Peanut(after nuts harvested)
Good conditions, . ea  Australian Full stand 2,000 to 3,000 50 to 95°
adequate
water, P, K, and pH Winter Pea with pods
Alfalfa, Clovers® Full stand 4,000 to 5,000 100 to 150°
24 to 36 in. tall

* Oklahoma State University, John Caddel (2006).
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Table 5. Costs of soil dressing due to soil erosion

Total costs of soil

Costs of soil dressing

Type Soil loss(t/h/yr.) dressing against grassland
(1,000 won) (1,000 won)
Bare ground 102.1 18,812,946 18,462,852
Fields 224 4,127,424 3,777,330
Grassland 1.9 350,094 -

* Dressing costs due to soil erosion as grassland(18,426ha) is converted into bare ground or field : 10,000

won/ton.
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Table 6. Methods of measuring costs of soil erosion

Methods

Calculation

Costs estimated for

(Soil loss x Dressing cost) + (Nitrogen Fixation x N Fertilizer price)

bare ground
Method 1 Costs estimated for (Soil loss x Dressing cost) + (Soil loss x field average OM content
‘ field + C Conversion factor + Soil C/N rate) x N Fertilizer price
. Soil loss x field average OM content + C Conversion factor + Soil
Nitrogen loss
C/N rate
Method 2 Estimate (No. of cases of soil erosion for those set aside(est.)) — (No. of

cases of soil erosion for those set aside(est.)) X damage per a case
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Table 7. Standard for seasonal nitrogen-use
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Amount of seasonal nitrogen-use(kg/ha)

Grasslands First(beginning & ~Second(middle & ~Thirdbeginning & 1,1

middle of March)  end of June) middle of September)
Grassland for defoliation 100 40 60 200
Grassland for pasture grazing 75 30 45 150

Table 8. Application of liquid fertilizer based on nitrogen contents(grasslands for pasture
grazing and forage crop plots)

Nitrogen-Use Application of liquid fertilizer based on N contents(ton/ha)
(kg/ha) 0.25% 0.375% 0.5% 0.625%
100 40.0 30.0 20.0 16.0
150 60.0 450 30.0 24.0
200 80.0 60.0 40.0 320
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Table 9. Substitution costs for chemical fertilizer
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(Table 12).

Grassland’s maximum

Substitution costs for Total substitution

capacity for nitrogen Nitrogen(won/kg) nitrogen per
fertilization(kg/ha) hectare(won) costs(000 won)
150 989 148,370 2,733,858
200 989 197,826 3,645,143

* Urea fertilizer price : 9,100 won/20kg

Table 10. Costs for treatment of animal waste

Maximum capacity for

Total maximum capacity

. treatment
Cost for disposal Total costs for trea

application of liquid of application of animal
manures(ton/ha) (ton) (won/ton) waste(1,000won)

40 737,040 10,000 7,370,400

30 552,780 10,000 5,527,800

* The maximum capacity for application of liquid manures is calculated using 0.49, which is nitrogen content
after 180-day storage(nitrogen content rate suggested in the report of development of use technologies for

liquid manures).
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Table 11. Air purification(inhalation and discharge)(kg/ha/year)

Section Rice field Field crops Grassland
CO, absorption — - 9.1
O, discharge 8.8 7.5 6.55
SO, absorption 9.72 10.80 -
NO, absorption 13.64 15.16 -

F) FledTa, sEAled 2001, 28 AP FAETAT L 1998 AB.

Table 12. Evaluation method for air purification

Method

Calculation

Estimates
Method 1 CO; absorption effect
O, discharge effect

CO; absorption effect + O, discharge effect
CO; absorption x C/CO,] x C removal cost

O, absorption x manufacturing cost for Technical oxygen

Estimates

Method 2 SO, absorption effect

NO, absorption effect machinery

SO, absorption effect +NO, absorption effect

SO, absorption x depreciation and maintenance expenses on stack
gas desulferization

NO, absorption x depreciation and maintenance expenses on
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2 A% 7redt goé Al Mo E3HA 3}
F7hez sl Hrig 5 gloy, A
FF5e ARy APz A3 H Py
gk AjAjgict
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SRR s Fotel lojA wkoly 23]
2] gedert opEz
drAHez AFH FE
ol ol RuAe AR AFew
A sty wE F HE AASKS
(Table 13). F4A7)s Hrke AFE &7
o) FexAdgs A 4 ‘M vt A=
o] wrAe] AzAle] H¥t T4 =2 -5 (haTF
791ton) 2.2 FAksle] FAkslgict 7‘“'1‘5 e

Y, ©
Jo %
rir

) AAzA o) =3 18426hac) W FFEAFL 14575
278 2o} T ANHoz AR Monow AT, 248 A Ao
Table 13. Flood prevention and water resource enhancement
Section Calculation
amount of flood controlled by grasslands x (depreciation expense
. per amount of water stored in dam for flood control + maintenance
Estimates .
expense per amount of water stored in dam for flood control) x
price index
F1°°4 Rainfall added to flood — Discharge
prevention . b
Discharge =a-(R-K:LS-C) - P -1
Flood control a, b= constant, R=rainfall factor, K=soil factor, LS=slope factor,
C=crop factor, P, =soil management factor, r=rate of discharge
in flood wur.t. yearly discharge
Estimates i d water rech x pri f ground water
(Method 1) maximum ground water recharge x price of grou

Maximum ground water-saturated hydraulic conductivity X water-transmitting period

water recharge

x(1-rate of flow into river)

water resource

Estimates
enhancement

(Method 2)

use of exterior ground water x ground water recharge rate X
ground water price

Ground water
recharge rate

ground water recharge rate in grassland / total ground water
recharge rate = (rainfall x ground water recharge rate x size of
grassland)/(total ground water recharge rate)
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DAAdv] 2] P, fAdEE|E dgAE)
o At @ e, 7], SR
2uls Ao S3d 9, 2¥YS v|Ee
2 3}o] A 83}ciTable 14, Table 15).
5117} Aeshs 42 e 249 ¥
A o] R Tz U 24
9| Zrpdzelet fAlEEeE Fike B}
52 3abste] AatslgdciTable 16). 7133
T Ho] 439 200082 JjEoR EAMAS
235}y (20054, 111.8) 3Hikste] Aargk
bt xﬂ 54 F5R) 7159 HrhAe 1,691
~10,7239wkg e 2 FAb=|gic)

x.{y

mﬁt (I

(5) EAMEYHSHYMY)

ZAANME ha G 2~3F2] T+ AH5o] Js
sho} BT 15kg AES TF AWNE AR
NI, FA|gro 7 A7k 8,000kg AL 7
AArE 4= gle] okxle] Thulzle- _:_:L%l- 2=
. A RS 98l 2AlR T
o2 AEF4o] PRe EA|WAC] Fus

e 32 -|>

Table 14. Business details for dam

ofof 3l ZAE o] &3 ARl M A
ARo, Fabgrte] AR 7] F2
el zAlR = o\d $9leko] Z7)stn gl
Az AF=oAE 200419, 9,8754 2006‘\‘1
12298E 22 25% F718Igich 22y &2 2
AE ol&d AAFA, AWAFAY Tt
tEo] ek oﬂbﬂﬂ At Bl ot ZA4 S
FerAe F5o3 Ad 1dzE w shrte] A
%3t 4 *}EJ ol Apdo] LT A
23 s 9l iﬂa o]43 AR
AAke] F94E olx "R FokAln Y
o}, o]g} o] Faklel 9l HEPNES
A7) A3 2ARE QAR Sl
AR Hz FARAT i 2R 5EF
o] &-E oA wie- 43}t

1) AA=xA

AlFEx A9 F2FQ ex=ags Y
Jdelo|nekx, EHAF 59 EEA F
RS #4313, ol AERAFE AFE
AN F5EHE Hdez sl Hrlsigich

3
Section Expenses Project Tostfl wzter Flood con;trol Expenses per m'(won)
(mill. won) term ( (l)lr ag ) (mill. n7) Flood Total water
i m control storage
Yongdam 1,510,823 ’92~"05 815 137 1,853.8 11,027.9
Boryung 237,598 90 ~"00 116.9 10 2,032.5 23,759.8
Total 1,748,421 931.9 147 1,876.2 11,894.0
Table 15. Depreciation and maintenance expenses for a dam(won/ton)
Section Expenses per m’ Depreciation Maintenance Total
expenses expenses
Business expenses 1
1,87 102. . 103.8
(Flood control) 876 02.77 1.0
Busi 2
TSESS EXpenses 11,894 651.52 6.5 658.0

(Total water storage)

* Depreciation expenses(ton) = Expenses per tonxrx(1+1)"/ {(1+r)"-1}

r=interest rate(5%),

n=period of depreciation(50 years)

yearly maintenance expenses = yearly depreciation expenses x 1%.

-308—



Cheon et al.: Multi-functionality on the Grassland

Table 16. Cost estimates for flood control

Amount of flood

Depreciation and

Section controlled by maintenance expenses per Price index (ﬁﬁm:}gi)
grasslands(1,000 ton) ton(won) .
Expenses 1
(Flood control) 14,575 102.77 111.8 1,691
E 2
e 14,575 651.52 111.8 10,723

(Total water storage)

2) B} A%

AFAY A NA wWol] A= = 04
Zaskx, HEYdelelasts, EsjaFe &
HxAA Fehla, 6] A8 AFEARH A
EAA RS A7 ha 9 11,486~10,627kgs B
Al Aoz FAPEICKTable 17). ©1& Al
FrolA FEEHIL Y& HEe2 A4S ha

RS FEVIEoz ARk A
= ZA AN AR 22 53
70,492 ~76,1917F4 0 7 FAkE] QI c(Table 19).
o Arguhd

— Hrtl = AEAEF x 2409 x H

L ARG ENEAL AWz 2
AN

G 24U 4135~382608 02 o5 Ak . AT wE 2P ARG A2
AFzo)Me] F-57F8L Table 187 2}k A &7 Ad
Table 17. Dry matter production and gross income from mixed grassland
Chemical  Chemical fertilizer Chemical fertilizer Organic
Section fertilizer 50% + organic 25% + organic fertilizer
100% fertilizer 50% fertilizer 75% 100%
Dry matter production (kg/ha) 11,486 10,631 10,833 10,627
Gross income (000 won/ha) 4,135 3,827 3,900 3,826

* The price of dry matters in Jeju island is used as their market price.

The dry matters production is measured in dry meter.

Table 18. A market price for hay in a Jeju region

Orchardgrass

Perennial ryegrass Tall fescue

Market price (won/kg) 420

320 340

Table 19. Cost estimates for feed production

Dry matter production

Gross income

Total expenses

(k/ha) 000 wonhay  ize(a) (000 won)

Chemical fertilizer 100% 11,486 4135 18,426 76,190,773

Chemical fertilizer 50% 10,631 3,827 18,426 70,519,250
organic fertilizer 50%
3 114 0,

Chemical fertilizer 25% 10,833 3,900 18,426 71,859,189
organic fertilizer 75%

Organic fertilizer 100% 10,627 3,826 18,426 70,492,717
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Table 20. Estimation result for payoff func- 71k $2% ol dF obd 249 #A
tion B2 Ao 3t g ZA7t 7] oot
B = A3} 2 395
Variable Coefficient t-value T ATANE AT Sprotest no)_a Eet
7] $i3ted d60AHelA 71Tl g A E2
Constant 5.27 411 1= WA ARsEon, of sled X2l
AlE F3lg o, 9y
Offer price ~0.69 -10.18 A S
, 7 9 1984dE ez AEdeE 4
Income 0.02 0.16 R
g 025 139 3t ZA7}o|cKTable 20).
X B .
A2 e AAY S92 A4
Age 0.28 4.04

A% % Y, AP94E =Ysgch ¥4

2. HI%S _;::_x‘_g_l Al_il_i_il,&l 7|_;_9_| 704}“ 7} EH"\':— BH-/;‘—A"].‘%]%-’F—% 7]'}0]%]'?3\‘:}' ;“%5{1 WTP

8} of R 74 5o Fgell estel Aoiud o
33 2

QoI Aedt g Zol EA % A7t A Y3 209 e REoke A

A7t £ AF 2AE FARANAE o] & ANUe] EE4F AR Sobicke

ged 247 ITUA AT FoA7] RS Yuishs Aol 2% AeE ez

52 AAZKE TR el olelg ASHe] &3] 245 /1T 24 AF

FoldiUel A9 249 AAF A0S B BART P Aoz Yeht a5 Fobds

Table 21. Economic value of socio-culturally public function of grassland in Jeju island

A \ €rage 1 3,9 1 1
IVlont] 11 y W llllllgneSS to pa y peI llOuse] lold (W 01'1)
A VEI age W llllngneSS to pay pCI household (W On) 95 /0 Conﬁdence mnterv a] 6,925 1 1 ,61 ;

2006 : 2,724 hundred mill. won

Economic value of grassland —> 2011 : 3220 hundred mill. won

Table 22. Estimates for value of Multi-functionality of grassland in Jeju island
(unit: mill. won/year)

Functi Estimates S
unction M Max. ummary
Flood control and water 1,691 10,723 pore in soil preventing sudden outflow of

resource enhancement rain by storing it temporarily

Soil erosion resulting from abandoning

Environ- Protection for soil erosion 19,425 20,038 farming for developing grassland

mental
function 1Ireatment for animal Treatment costs of pig and cattle manure,

wastes 8,262 11,016 Use of chemical fertilizer

24803 28,586 Generation of air pollutants, Discharging

Air purification
oxygen

Socio-l emotional development
function such as landscape,
sanitation, recreation, etc.

Feed value Forage production 70,493 76,191 converted in a feed value

value of Multi-functionality of grassland
Total 397,115 418,995 (18,425ha) in Jeju island

CVM estimation, willingness to pay per
272441 272,881 1 isehold 13,911won/month
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