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iv
ABSTRACT

Characteristics of Agricultural Water Supply and Demand, and
Related Policy Implications

This study introduces the attributes of agricultural water as an economic
commodity, characteristics of agricultural water supply and demand, methodologies
to estimate these characteristics, and policy implications related to the
predicted results of empirical studies applying the methodologies.

There have not existed the consistent and objective legal system to solve
the water conflicts between the agricultural sector and others, or conflicts
inside the agricultural sub-sectors, and previous studies analyzing the
economic characteristics of agricultural water are limited. The empirical
studies about the agricultural water supply and demand based on the
agreement of experts and stakeholders inside/outside the agriculture industry
will help to resolve expected water conflicts as well as prepare for the future
droughts in agricultural land. These efforts to collect relative data sets and
construct feasible empirical economic models should be considered when
discussing and enacting “Water Law” or similar integrated water management
systems.

Analysis of agricultural water supply characteristics is based on the
production theory to estimate marginal and average costs of the water supply.
The information about the marginal and average costs is closely related to
pricing the agricultural water and charging systems. Korean agricultural water
suppliers are currently the Korea Rural Community Corporation and municipal
governments with market power, and whether or not this structure is like a
natural monopoly is another issue to analyze. Analysis of agricultural water
demand can be conducted by estimating a production function and derived
water demand function, applying the mathematical programming method, the
general equilibrium model, and various evaluation methods, and it is
important to choose an appropriate methodology in the context of study
purposes and targets.

The empirical application of economic methodologies to agricultural water
supply and demand characteristics will be possible after checking the currently
available data sets and how to complement them or generate additional data



sets. In addition, is needed to discuss how to construct the economic
estimating models such as the general equilibrium model in the long-run and
necessity of the integrated council such as “Agricultural Water Council.”

Researchers: Lim Youngah, Kim Hongsang
Research period: 2015. 6. ~ 2015. 11.
E-mail address: limy@krei.re.kr
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2o | P 85 |l | olat | ols | olat | oy | olat | ol | ol
s | 1 6.5~ 2 4 3 25 50 | 004 | 500 | 100
°r 8.5 o3} o]} o] &}t o] &} o4 ]3] ol&t | o]3}h
okt I 6.5~ 3 5 4 25 5.0 0.1 1,000 | 200
=5 85 o] &k o] &} o] &} o] &} o] A} o] &} olat | o3}
6.5~ 5 7 5 25 5.0 0.2 |5000 | 1,000
HE | I . ) _ _ _ ) }
85 | ol | olst | els | elst | oy | ols | elst | ol
k7t v 6.0~ 8 9 6 100 2.0 0.3
g 85 | o1& | olak | ols | elst | ol | o]3
29| 7]
) 6.0~ 10 11 8 ol | 20 05
1/]‘% V - - - 0] % -
85 | olst | olgt |ela | A1 | oy | o3
uj] - VI 10 11 8 2.0 05
L 23 | 23 | 2% o |z
A5 TEAAGAIER APY, [EHE]
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O xEofEFAe A &8 T4&ATA 2 G55)E o= md
ZIEE “FHET FESAHY 2AP 9 Adog “wd8g FEAEH 9A
ZAPE P3lal 2. 201593 VF “wHESF FASAHY AP E FEES
A 975/ &0l A o] Fo]F oM, 2014d 7FE “EHY LT FHAH LA AP
AL 22 TA F 17439740 A o] FoHS

O 20139 FAZAY A AAE AHEH, XA = 82574 BE2EF
Z FAIEE 293 AL 174749 E. o] = FAF By &Y 7537H

Z 124M2(16.5%)7F FA7|=S 2FsIR o, A+ L 7E} #E] &
TY 2N Aa F 23/MAB1.9%)7F FAV|EE 2359, B 8- 4kA
ST FHCOD)NAM = FH7Es 233 FA #8 &9 5.7mg/L, Al
T 2 7|ERtE] 8549 6.7mg/Lolw. ol FAVE 23 5499
S A7 E Ve 490 Ao g A H ¢ Ae A
EFd< 2-5>.
¥ 2-5. 20134 E|FHY FAHSH A 21}
ol A
§ =A%
wazgy | TRN% o)
TR
AR A Fgs? DR
(3 7 COD) (H] &) (1]-&) (1] &)
A 825 147 48 58
(5.8mg/L) (17.8%) (5.8%) (7.0%)
BN 753 124 44 51
e (5.7mg/L) (16.5%) (5.8%) (6.8%)
Al B 72 23 4 7
7 epke)? (6.7mg/L) (31.9%) (5.6%) (9.7%)
Z 1) ZlEkRE: AAEARE @A B2 ds, g dx g ek
A7h9)
2) 9435 RV Vollenweider ol o3t H- gl
3) B A TP HG PTG (TSko) THA o8 7 e
A g FaE ol EFAH2014). 2013 THESF FHESAY HuA,;, 19902014 REA
3 AL
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FHEFE FI7E Sbulky)y AL B FAU I AA A7
E]r Aste] Y 7R ERY S 76‘ Fol A ol AA TN AHEEE
‘7}x1¢] 9 (the water-diamond paradox)’ 2 2™ o] 7hsst 7hx] 2] A
< AEEo] Ao A% SHT HAQ Tololto o ¢ & JHAE
F7kl tisiA tholol==9] A & 8(marginal utility)©] E2] AT E
Bty & Ao A} o] uf 59 F&-&(total utility)S Tho| o2 =9 F
FEET ZH, o2 RS sHETFAE A48 Vs o, dETY
Aol AR EEHE, AR AR ol 2 FHETE AY TR A o
Sl EAY, AAH o= s EFol de FHACK S T d =
At A= Aol &7 o] &ATE &Y THAE U WA S Tk

ol F.

|

3. Ul FHET e 24

O A3 (2013: 21-22)3F B4 F 9](2010: 217-227)= =Ul Q&5 Ao

HAFHor FYAE H AFAY =93, FYAEY AN, Fo=
o] Foj X & wiFEE A3 WNEE o3 9 FA ARG SV}, FojE9
13t AEASAIAY HH] T AFSAS. AF4(2013: 21-22)00] W=
H, s o] EF At A BYste YA AR AR F 309 ol H =%
Aol 247}y 58%, 87%°1H, & ¥l-=2 58%7F EFTES.
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Qe ol &4} old &4 FFAES A A producen E 4

7} 38 A (public good)®] BAS A o &9 HA

&7 A Al (private good)¥ W et T YRE¥ o2 &

24 (non-rivalrous)©| 2. H] 4] E}-4 (non-excludable) Q! A} s}H-&

gt 7HA SRS THA= Ao veresAsta A 1
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'\fo

FAIRE Zmlol] ik 7RI AR E AP BEY] o

S

o] T

ARt Sl AlY 7d

2 3-1.

a

=Demand

MB

=Supply

MC

MB,

L

Supply
Demand

MC
MB

. MBx

|||||||||||||

MB,

I
'
'
v
'
'
|
|
A1
|
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Hed A Rolatasol, A 442 Taers Folo B4sE TEAY
gAo] o, AGE5E AN B9 FUEF@NEHE AFAY
gAol g B, A B WAREN vALL 2u] FAA
F2 Uehhs S40lnE B o dvlsts $HES $U85 AR
8 3FAA A4S Wl $89 5 Ue

 EFUET A ols, &97H4, 7HENE, ANl

£, 7hdEnlE, aANEE ou|gl o
or’/ 0 W=0< o]&3ty =& 7153

2 G-DAIM P = &97ME, W &5 5%, TC, VC, FC= 247 %4
o O

7SS & 3R EH ARA R Aol e HIEOoR o, FF, O
-8, 9 2 FX 2 4(Operation and Maintenance: O&M) H|-8-2] A HE-S
Z3HeE AN 8- T B9lek Aglo] WA s= Hg o ® TP, AEE
AE-9] o)z} Hlg, T 118 P v, O&M H]ES] I FES X3
(Tsur €] 2004: 70). A7-Ato)] Wb = O&M H| 8-S 7PHH| &0 AJEH| &S
TAHE0 7 A= SHGriffin 2006: 329). T ML A7|A AFshH=
7hn] &3 1gH8-2 A nlEo R AAF FAdS FHshe 7]IHE
(opportunity cost) S EF3HA] ZS & A FIAE, 73082 g 7HA] AdEs
o g Z7)of sk tigk & 7HE 2 7S Ad T’k 7HAE onEk
£35] 2 Ao BRI (STAHE &=
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ANl tisiANE AstngE FEj R (T A 71Xt 5t doju= A<
Aol A}y 7+ Al didol tgk B4 oA Alztel] k& A 9] 3|AAS YEl
Y= SHAIAREAIH] S(marginal user cost)> FH|-Eol X EE 2] AkS.

O Rogers-Bhatia- Huber(1998: 6-10)= & Hl-&9| dvtd Q45 HA| &5 H|
&-(full supply cost), A 74 A 4 H]|-&(full economic cost), | H]-&(full cost)
o2 ol ARd<ad 3-2>

- AATHHES A B-DollA AYF 7N g 1o g ofs)rt
7Hs

- AARA AN G AAFFY G| 55 B R ol g5 Ygo=

U aH)oll A skE o a9 HE-S Hekdls. w98 71En &L
FTUETE 54 52 o8N FE Wl e &= AHEEE Aol
AE = Ae A4S & 9852 BAA AFanzs w8
T CBOR Y Aok HF(THE AFEH), 4ol 28¢d U &
T FUeE AT A o] LAFAA oFad 5 1HT 7 U=
- AR G2 AAGA A8 Gl A F-a BHES TR . 71A
A SR A= I3 B A Ak B E o FEadE A

0 AR FYEF FF NS W ANAE J18u g3 9B az v g
2 @7 1T Bart YL TeT B AANAE A 9R T}
#77 o|naste] PRl BEY & UL,

- 718082 weskA BTl §49 NS ARAE bl 9
o, 7180 2§57k RED golu By §5 B0l glo] §4
b ERG S 8ugL 008 Aok I

- SR Ee) A, S RERS YRseE AA AAE HT Best 3
S olsh wAste] Fol7 gt Were] Fgst FHH LY 9y
a3k JH3| H3ha olo] mekd AAN G 2Us|ok I
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=ESE R 50t
(Environmental Externalities)

F 3 F 3

ZAHS 22zt

(Economic Externalities)

Fy xl_-ll_”
7|z[H| & H=HH H|-&
(Opportunity Cost) Ax= | (Full
H| 2 Cost)
T t (Full
AIEH[E FH Economic
(Capital Charges)| &34 Cost)
v H|2
1 (Full
X228 Supply
(O&M Cost) Cost)
¥ ¥ L4 i
A& Rogers-Bhatia- Huber(1998: 7).
M AATFNEUE B o Bou, S5 FRAL ol 31)
Sehe W Oe AE BEo} ¢

Py= 0 VC(W)/ 0 W= MC(W) (4 3-2)

ARG or g ARG LS T @9 ST AY Z

’\/‘]73 ) Wssle FRl8-o Mshe-S n|gh 4 (3-2)« ARIETHE
4% (marginal cost pricing) &2 E2]7]% 3t

585 FFAT HA5 8 A price kel W ol& I BHo= @}
W, o) W 85 FHFE 4 30 okl Lol WHste 2T & A,
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(4] 3-3)

W= Mmc ~'(Py)
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¥HEA]7)

o

=

FAZE AAFEAIM Al Py, 4 (33)

Wt AR W o g

Pyt WL,
- TEAE 7HAgEA el &40 Pyolgbd wiol HA

aL

- FFATE AAFEA I G570 PEE A (33 BEA)
e}

FAE &

Ho

‘mo

(negative)®] °©]&< 7}

o
5

o
o

ofp

Hlgo] 9% X BANE TAY L3}

o] 0°] & wW74A Alqt FHEA Al

i

oH

gyl
_aa
1

ol
RO

(&)

+
)

%]

M

Ho
ol

[e]

UH

fe13
=

A<+ (marginal
o]
=

Aul gl &

1

°
i

ZINZIAY a1 Z

o

ol

fiad
A<

i

Z IR

A& B2k

1

)
pil

(market power)= 7} Al =W, o] A

revenue) %
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S0 G AN BEAL AN BHIE 2
o] AL <1 33> QM HgkFol, Bulgol AN FR

AA & TEF d4E< AAnE

Varian(2010: 454-455)2 =3 o] YElU+= o|F5 FHAE &7 EMinimum
Efficient Scale: MES)%} Al &2] A&l 7] Aol A 2o MESS}
Q9] zo|7b A2 o FH-A 4] 727 UYEbE o ool 2 E o
714 MES® Hu]go| 7V HA7}F B A RE Yu|E A&
A2 FnlE A9 HAH S AUt HollA MESKE T 22 A4t
TEANAE HHl g FAo] dANE FART 9o SAstH (A=
O] Vs el go] 449, MESET B AT R = B
H|-§ FAlo] gANE ARG ol o EAdthe ALl S71EF
& Pyrlgo] F7HEhes ¢ T Ue<d™ 3-3 (2>

<19 3-4>9} o] MES7} 83419 930l ATt AL 8340
AR & FA 7 vhge A Ho =

solUHA HFH]go] Fotes
71e w) Felgo] ZAaddte A
scale)/ T 22| 7 Al (economies of scale)E 2JV|3l7| = 3. o] AL 3t A
A27E A W BE A4S 99 o 7Y vlgo] AA Eoe Yn|o]”]
= g o3 A%, AAxHA YEhE =48 2= (natural mo-

X

o
r&
ol
o
L
el
w2
27
A}
o

ool glths Z1e ojmlah Aatepe] &
o

TFEG9 S 7HKincreasing returns to
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J8 34 AASHMe €8S BT

P Py

MC

Demand

Pu_ac Pu ac

|
Pw_mc Pw e st
'

WAC WMC

(2) b‘Pﬁ]/Jﬂ:ra] 271ARR 1

(1 # A A
Z 1) Py £57H4, WE £5 FE%, MCE AN E, ACE HFH &, MESE
L2 ETERE 9
2) Wl 2 FEL AR ol &(F9] #hES JER.
A8 Y (2) Tsur et al.(2004: 75)01 A 23g

<37 34> (D] AP A, B HOE BEH AN UYL Bk
W ALS) H7 §5MAT BREL (Pyae W7t B, T 94 AF

Aol o] Ffole & TFAE 52 ol&E VAl HojA Fole Al
AolM BEE 7HeAdol = of Wl FEAe] EETHe] He sEES

&7 A0l Br| & FLSHA He Wy st HH, ol 7HAEA 9
= @79 871444 (average cost pricing) 0| Bl F-5. 13y TR A &
T ARl B EHAEA S SAllA FHHEE $HETY 2 A
AR e TAAM FFEHE FHETY FERU AW, < W,

=]
AR A &S GATIHI BY) oy



32

o] W3S YERH(Tsur et al. 2004: 75-76).

- A8 871A A A of| Al 48] A & (consumer surplus)= W2 A+B+C, A)
2k }%]04( roducer surplus)= HZ& D+ES. ¥ AF3] 3 AY(social welfare)
T WA g2l A+B+C+D+E%.

- Bn] LA A A ARAY A= 1A A, LAY = W3 B+D,
ALS| S AL A+B+D Y.

- AN ETHA A o] Al H 02 BEAR FFY MR As F1
7}s8HA+B+C+D+E > A+B+D).

- EHET /‘341}(13?4)91 do = ANETHE A A ol A Be] LT+
Aol A u, A3 B-EYHE S7FHAIRE, Q8T ARAHER) Y Y
= ¥ B+CUJ AadteE AS & T Ue

- FAHETHAAA L FEAY] o]fo] 3ol He A2 WASHAN, AL
AAF R = E8AHS Yol o] AHS| 34 &4 FHlo A
A7 e e As 2 Vs

A= FE R FAARE AT A MY AHo| =2 FF AlHl~
ok, =, A7, ﬁi‘r ) 01]/\1 gty 11?155} A=A 4k el A5
= dUFer &
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s
&

% sa

- ZAA AS TS WA A+B+C+D+ES.
AL Supply, 2t 2ol

O <18 3-5>0f A9}
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- AiA) Y= w2 B+DY.

- A AEFALE WA A+B+DE FHEFO Aol §le ARy 1A
C+E7} 2915+

- 28Y F S E XME =22 okl A e (P, W7t ABIFA 0] 7H
S He 2339

O whoF g5 ARTIAC] Aol olal A AREE Aol opiet A, A

H ol f2 ppuch WA AYALH, A3 A FRIE F $5FFY
o e 5Ys AAT 8ol Bikdq 250l WA F A ol A5
Lg% Bl A4shs 7o) Badk

Py Supply;




35

et al.(2004: 76-78)<] H%%g L‘l}%}ﬂ 270

- 3P (volumetric) &7 B AA ALF 85 Bulo] A 74
A% 4A ¥ SYud 48R ATe %Woﬂ .a%% naele 2

S
051
bt
rlr
o
>

H
=}

- AAHEolY Fd A D (output/input) 85 Fh AALHE ‘&
(e}

g 3
o AET FAAN BAY AT 5L olgHe] §5 £5EE B

o AAY 2T Pishs P,

1

o]
=
A (per-area) £F ¥k FAR TF, W P, ALAE Teisiol
A
'

F-(two-part tariff) 8-% -‘?'—er ST FHE A dEy 2o g =
FHET AAEANA B 85 Fastal, AMgE mebA] kAR

lﬂ
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A& Tsur et al.(2004: 80).

3| A= A8 H]-8(implementation cost)< 3.7

A ol A A (first-best) 2
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AAE 28 olgY Ag

dutA o8 EA Agte] Fg=ie]l I Aste] Aiart B AikeFol A
T8 2 AK(willingness to accept)’} & H AT Hl-E (A4 AN &)=
Uehdtd, 84S O Agte] AnArt §4 aH|FdA A& oA}

(willingness to pay)7} 1= Hthgre] 7HAS Lpepg(znle] aAR).

$YGTE A3 B benefine A= FAE $USF) FAAE FF
F e B ¥USTE WAEFRS AVEDGE PSS FaAE
WHNESE AgSHE B0l B ZolAY, A9 E5E TPHE B9 5
QE5E ANETDY $9 85 S SUBY ofel 1 A A
Ao] AFHE T, § volrt U TS F94E B 5 IS
SEED)

2 7FX19}F ##E3t Rogers: Bhatia- Huber(1998: 13)& & %

74 A& 7}X](economic value)2} 1L 7}A|(intrinsic value)= T+
=
=
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- AA A TR = SFAREAY HA|, B e, IHH AR 9,
A ERES A% 2 X EFAREAY] THAE Aol &E ©
83k A A A= A AYLEER ](marginal value of product) 2t} &. &
TAHEALY] 7HA = < 4-1>0014 A st AR AR 9 LT A

gz%%?%

o= o
~%ﬂ%%¢ﬂ%¥ﬁi%@%ﬂ@ﬁ%ﬂ%QEQW@-ﬂﬂ#ﬂﬁ%
)3 1 ALES] ST} L <X 4-1>ol 4 Holshe 1RAETIA 9 B
@ dos B 4 s

Ink=P/%
{Intrinsic Value)

MNB2EE st =H
(Adjustment for Societal Objectives)

+ A
ZFEAIRQl #=H Q| ZHx | 7HA
(Net Benefits from Indirect Uses) -] (Full

(Economic Value)

t Value)

5 7/4:9| ol

{(Net Benefits from Return Flows)

SMEXLY JHE|

(Value to Users of Water) l
h w

A& Rogers- Bhatia- Huber(1998: 13).



- =HYL FASTY BHARREORE Qg HA A LA JHEg v -8/ 3|
E At & HeS ofn|et=tl, & HlE(1H 3-2)94 F83H oF
ae} 22 v GyHs & TETAE &5 7Hx] FAMA = £ o] of
d FHE F43ste AR 7

- AP ERE AT 282 NIZEX], AERE, Y A5 B T 2
AL AA ERE 13 WS ongh

- AF7HAE <3 4-1>004 At AR} sLT P2 ol
7Fedh EA7HA= @A W7F 2 AFE AvlehA] et sj= A
T AFE REFGCEN ERRIoIY vgAt7l o] &S TheA A de
H G Aste] A AHE wUpA] O EAE BREITHE P9 AA A
A= WS AT

¥ 41, gl ZF(0f: stHFHEo Jhx])
Ao F5 o
B 047]'(’?}\0]'-{\—7], ‘l‘ll‘] ,/i:oj HE
SEERREIE A 20])
- 34 ol 8ol el
o 2l |- A% 2 SEAL/BN/FUE
A& 7HA] » » ~ Aol o8B (kY A
BHAEAA | Awe AA )
- A2 AR AR 73
S 9 19 AE
A AR |- HolAeg Eu g e
A
I = 07 Q7o oA o
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