14 4 ( ) Vol 14, No. 4
2015 7 China Economic Quarterly July, 2015

b b

DOI. 10. 13821/} cnki ceq 2014. 04. 08

o b
A} A} A} b
o ’
’ o
b b
b o b
. 65% 90 %
( , 2012)", s
b o
, s 20 50
122 m’ 2010 230 m’ ( . 2010)%,
* .
° H ’ A90’1,
100191 ; 1135527558723 E-mail; liuying @ buaa. edu. cn (71103013,
71333013,71161140351,71203235) . (YWE-12-JRJCG-001)
! o« )s .2012

2 « ), ,2010



1376 ( ) 14

o . 50
97%, ,
2010 68% ( , 2010), o
1/6. ,
R ( , 2005)%,
20 80 , s
( , 2005),
( , 2004)*,
, (Bazzani et al. , 2005; Gomez and Ries-
go, 2004; Yang etal. , 2003; Amir and Fisher, 2000), ,
) (Rosegrant and Cai, 2002),
3 . N — »

2005

! \Scott Rozelle,*

7 )+2004 11



4 1377
(G
Q= >laq:- (D
. a; i . g » Q . D s
(D .
dQ 9q; da;
dp. 2 <“ e T 3 ) )
(2) . ,
(Moore and Negri, 1992; Moore et al. , 1994; , 2005°;

., 2003%),

7

7.

’

’

(Riesgo and Gomez-Limon,

»+2003

»,2005
6

1



1378 ( ) 14

2006; Bazzani et al. , 2005; Heaney et al. , 2005; Gomez-Limon and Ries-
go, 2004; Amer and Karablieh, 2004; Arriaza and Gomez-Limoéon, 2003;
Doppler et al., 2002; Berbel and Goémez-Limoéon, 2000; Moore et al. ,

1994), s
(G
o (
’ )9
(G
o , (D
H (2) 1)
v H (3) )
) H (4)



4 : 1379

o : (D 3 (2)
(G
(Harper
and Eastman, 1980; Patrick ez al. , 1983; Sumpsi et al., 1997),
(2010)7 ,
, ¢ Pl )
Max U = 0 Za;gm; — 0, 2 Zzii'aiai/ — 0; Zaifij.jzlahv 3
gm; = ply; (X H)— Drimwat i =wat — Xijj—cap — Sis 4
s. L. 5k - wk/f‘k, (5)
1r1yi(x;j): a; + E,@;jlnx,‘jv (6)
Dla, < T Al p)
Zar‘rij.j:wa\ < Q A2 (8)
a; >O (9)
x; =0 (10
1.
a; (l )’

! . 7, 9,2010 1



x; (g s wat, cap lab,
N )6 1,
2.
gm; , Vi (X)) Cobb-
Douglass ; s Zii
wk(k:192939 N )s
Dlwe = 1. (1D
k
’ ’ Wy
Or o O fe s e
. (1D)
D0ufr = 1. (12)
k
3.
. T Q.
Al Az s
4.
P1 .
L =6 Ea,vgm, — 0, 2 ZZ,-,/a,va,-' — 0; Z;a"rv-f:lﬂb
_,1](261,—T)—AZ(Zaiz-,],_/:WM—Q)_ (13)
(5) a; v Iy \A1 \/12 ) Pl
0, gm; — 20, Zzii'ai/ — 052y =1 — AL — A2 Ty, j=wa = O 14
/\21‘,‘1'/61 +[)j1"] _‘Bljp:yl - O’] = wat, (15)
(93]7;,'/91 —B;,-P?y; =0,5 = lab, (16)
xy — Pipiy: = 0,5 = cap, an
Dla, =T, (18)

Zaixz],j:wm == Q (19)



4 : 1381

P1 , s

CA A2 ) o
’ gm; (14) )

O (ply, — (Djri—wat + 2 /0, YLijj=war — Lijj=cap

5;_11/01)—202 22;;’0/ _‘931“;,-.,-:13}, = 0. (20)
o1 :Al/gla 02 :/\2/(91. (21)
(20) ’ p;.j:wm+{)2 ’ g ’
] s » 0102
Cpjoimva ) ( P}r.ﬁwm+pz ) 02 ,
° s 02 ’ 02
, P1 ,
P1 2,
(G
P1 , ,
° W, a; Bi o
(Goal Programming, GP)
(Sumpsi et al. , 1997), )
o ( , 2010),
» P1 ,
( ) .
(14) — (19 , o

(18) (19) . (14) an (12 .



1382 ( ) 14
(1T iXj+1, s Wi B AL Az s (k+iXj+2)
o : (D (i<<k+1),
o D) 1 k .
. (2) (i=k+1),
¢ P2 )
Min >3 (plitnli+ X7 (p2; +n2;)) (22)
w'.[jl] sAq Ay s i ;
plAl nl; .l/)‘ZUZ.nZU
s. t. 0, gm; — 20, Zzii/ai' = 033 = — AL T AT = +pli—nl, =0,
(23
/12117/01 +p;‘1"n _Bup?vyz +p2i/ _nzv =0, j = wat, (24
(931',’/’/01 7‘81’7’P}yy, +p2,‘]‘ 77[2”‘ == O, ] = lab9 (25)
@y = Bypiyi P2y —n2; =0 . j = cap, (26)
D0 =1, 27)
B
> <1, (28)
J
pli =0, nl, =0, p2;, =0, n2; =0. 29
» plip2; s nl;\n2; . ,
DB <1. P2 ; .
( Wy, B,_, )9 (Al \Az\
plinl,  p2; \n2; ), P2 2, , Bi
’ Qi o
(G
2004
s o 16
, 2 ) 4 .
( .
Do , 3 (



1 : 1383

1 2 2
, 2 ) ,
( ) 130 328,
C
\ o 2—3
( . N . . . . ),
246 R ,
o b
Y o b
’ o
1.
. 92%, 8%
’ o
s , 1 1 R
2.
1 R N
’ b Y Y Y Y
o b b
b o
1 2004 .
%)
C /5 C /) C /5 c
1L 5 580 10. 7 212 302
8 0 473 10. 1 164 484
35. 6 2 371 21. 3 252 546
44, 8 406 9.5 209 257
44, 8 401 9 2 161 455
:2004 N
3.

o/ <«



1384 ( ) 14
) 0012 / . .
L6 L, LO L5 /
Z
2),
) (
)
2 1996—2003
1996 203 331 512
1997 229 326 546
1998 275 385 553
1999 188 213 478
2000 151 245 390
2001 155 311 464
2002 105 273 399
2003 113 350 454
(1997—2004),
( P2 ),
( P1 R GAMS (General Algebraic
Modeling System) o
) , P1 P2
. 4 ( . .
N ), P1 1=4, i=k+1,
) (
N . . Do
(G
1.
N 0. 56, 0. 05 0. 39,

(2010)



1385

2.
3 ,
3
a 8 31 27. 78 13 25 5 43 28 04
Buat 0. 03 0. 02 0 07 0. 02 0. 02
Bieb 0. 40 0. 37 0 47 0 41 0. 36
Beap 0. 46 0. 36 0. 32 0. 52 0. 36
DB 0. 88 076 0. 85 0. 96 075
P1
. 0012 / P1 ,
42/ 0 011 /
o 0 o0l2 / ) (0023 / ),
s 0. 023 / (
) ’ b o
«
(
) ;
1.
1 , s
0. 023 ( )
( 4 )
0. 037 s



1386 ( ) 14

100
80
dhh kA kA AR A AR
o REARRAEARAREAARARE
X 60 EaiNnnnI w BN
< M dhhk o ddd s i
= RnENT m TR
= 10 « K
& INEEREN
20 +
0 T T T T T T T 1
0.012 0.017 0.022 0.027 0.032 0.037 0.042 0.047 0.052
HAf Ge/r)
1
2.
b b b
0.023 / o 2
, 0. 032 / ,
3 %714% Ll ’ 14% ’
> o 0. 052 / ,
’ 7%735yo
600
500 |
E 400}
= N
« 300 L KHYAH0.0126/ 7
o mRAfA0.03256/ 4
# 200} KA H0.05255/ 77
100 |
0 1 1 1 1

HANE  BRETOR KA BEANE BHETOR

2

)7 o ’

\ 0023 / .
. 0. 037 / . ,



4 . 1387

1400
1200
|H
= 1000

800

600

mHRKE 5/E

400

200 1

0
0.012 0.017 0.022 0.027 0032 0.037 0.042 0047 0.052

KA GE/H)
3
4.
« 4,
0. 023 / , s
o 0. 023 / . 30 / ),
500
4500 = o= an -
Y
400 | S~
S~ -y
350+ - - - -
300} ==
- 250 | - = WHHEHE
i
200 .
GiEZE S A
150
100
50+
O 1 1 1 1 1 1 1 1]
0.012 0.017 0.022 0.027 0.032 0037 0042 0.047 0.052
KM GL/i)
4
5.
C b, 0. 023 / ,

s o 0.023 / s



1388 ( )
, «C 3 «C D
( 0023 / ) ,
( 49%), 0023 / ,
i 0. 032 / , 60%%,
19%.,
( 1 . . )o
)
: (D . .
0.5 / ( ). (2)
70 ( )
( ,
)
(
)
5 , .
( ) . (D
0023 / , , ,
70 , . ,



4 | -

) | (2)
0. 023 / ’ | ’

’ o O. 029

500 -
o .
30 e N
E 0 — e MR
R - - FhiE A 2
100
0] . 3
_ppg LT . . : . -—-
0012 0017 0022 0027 0032 0037 0042 0047 0052
KAL)
5
(D |
@0z /o :
’ 3
(2 | |



1390

[1]

[2]

[3]

[4]

[5]

[6]

(7]

[8]

9]

(3)
. 70 , 0.029 /

Amer, Z. ,and E. Karablieh, “Measuring the Willingness of Farmers to Pay for Groundwater in the
Highland Areas of Jordan”, Agricultural Water Managemen , 2004, 68(1), 61—76.

Amir, 1., and F. Fisher, “Response of Near-optimal Agricultural Production to Water Policies”,
Agricultural Systems, 2000, 64(2), 115—130.

Arriaza, M., and J. Gomez-Limon, “Comparative Performance of Selected Mathematical Program-
ming Models”, Agricultural Systems, 2003, 77(2), 155—171.

Bartolini, F., G. Bazzani, V. Gallerani, M. Raggi, D. Viaggi, “The Impact of Water and Agri-
culture Policy Scenarios on Irrigated Farming Systems in Italy: An Analysis Based on Farm Level
Multi-attribute Linear Programming Models”, Agricultural Systems, 2007, 93(1—3), 90—114.
Bazzani, G., S. Di Pasquale, V. Gallerani, S. Morganti, M. Raggi, and D. Viaggi, “The Sus-
tainability of Irrigated Agricultural Systems under the Water Framework Directive: First Results”,
Environmental Modelling & So ftware , 2005, 20(2), 165—175.

Berbel, J. ., and J. Gomez-Limon, “The Impact of Water-pricing Policy in Spain: An Analysis of
Three Irrigated Areas”, Agricultural Water Management , 2000, 43(2), 219—238.

Doppler, W. , A. Salman, E. Karablieh, and H. Wolff, “The Impact of Water Price Strategies on
the Allocation of Irrigation Water: The Case of the Jordan Valley”, Agricultural Water Manage-
ment s 2002, 55(3), 171—182.

Gomez-Limoén, J., and L. Riesgo, “Irrigation Water Pricing: Differential Impacts on Irrigated
Farms”, Agricultural Economics, 2004, 31(1), 47—66.

Harper, W., and C. Eastman, “An Evaluation of Goal Hierarchies for Small Farm Operators”, A-

merican Journal of Agricultural Economics, 1980, 62(4), 742—747.



1391

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Heaney, A.. A. Hafi, S. Beare. and J. Wang. “Water Reallocation in Northern China”, Beijing:
International Commission on Irrigation and Drainage Congress, 2005.

Liu, Y. , and J. Huang, “Farmer’s Multi-objective Decision Model and the Estimation of the
Weight”, Economic Research Journal, 2010, 45(1), 148—157. (In Chinese)

Moore, M., and D. Negri, “A Multicrop Production Model of Irrigated Agriculture Applied to
Water Allocation Policy of the Bureau of Reclamation”, Journal of Agricultural and Resource Eco—
nomics , 1992, 17(1),29—43.

Moore, M. , N. Gollehon, M. Carey, “Multicrop Production Decisions in Western Irrigated Agri-
culture: The Role of Water Price”, American Journal of Agricultural Economics, 1994, 76(4),
859—874.

Patrick, G. , B. Blake, and S. Whitaker, “Farmers’ Goals: Uni-or Multi-dimensional ", American
Journal of Agricultural Economics, 1983, 65(2),315—320.

Pei, Y., L. Fang, and L. Luo, “Price Elasticity of Agricultural Water Demand in China”, Re-
sources Science . 2003, 25(6), 25-—30. (In Chinese)

Riesgo, L. . and J. Gomez-Limon, “Multi-criteria Policy Scenario Analysis for Public Regulation of
Irrigated Agriculture”, Agricultural Systems, 2006, 91(1—2),1—28.

Rosegrant, M., and X. Cai, “Rice and Water: An Examination from China to the World”, First
International Rice Congress. Beijing: International Rice Research Institute, 2002,16—20.
Sumpsi, J. » F. Amador, and C. Romero, “On Farmers’ Objectives: A Multi-criteria Approach”,
European Journal of Operational Research , 1997, 96(1), 64—71.

Wang, J., J. Huang, Z. Xu, S. Rozelle, and Q. Huang, Irrigation, Management Re form and
Impacts-Empirical Research in Irrigation Districts in the Yellow River Basin, China’s Water
Conservancy and Hydropower Press, 2005. (In Chinese)

Wang, J. . J. Huang, and S. Rozelle, “Incentive, Participation of Farmers and Water Savings:
Empirical Research on the Reform of Water Management Institution”, China Soft Science, 2004,
167, 8—14. (In Chinese)

Yang, H., X. Zhang, A. Zehnder, “Water Scarcity, Pricing Mechanism and Institutional Reform
in Northern China Irrigated Agriculture”, Agricultural Water Management, 2003, 61 (2),
143—161.

Yu. F., Z. Qu,and Z. Feng, “An Empirical Analysis on the Effects of Irrigation Water Price on
Farmers’Behaviors”, China Rural Survey, 2005, 60(1), 40—44. (In Chinese)

National Bureau of statistics of the People’s Republic of China, Yearbook of China Statistics, Chi-
nese Statistical Press, 2012. (In Chinese)

Ministry of Water Resources of the People’s Republic of China, China Water Resources Bulletin,

China’s Water Conservancy and Hydropower Press, 2010. (In Chinese)



1392 ( ) 14

The Impact of Water Pricing Policy on Water Use
in Irrigation and Crop Income
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Abstract Water pricing is one of the essential policies to improve efficiency of water
used in irrigation, but there are also concerns on its impact on farmers’ income. This paper
analyzes the impacts of water pricing policy, based on a novel multi-objective decision system.
The results show that as water price increases, the absolute values of water demand elasticity
increase from zero to a certain high level and then fallthereafter. The income from crop pro-
duction would fall with water price. A decoupled compensation mechanism is highly needed to
reach a win-win situation for both water conservation and farmers’ welfare.
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