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Measuring external benefits of agricultural land preservation: an application of

choice experiment in Wuhan, China
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Abstract ; External benefits of agricultural land preservation are essential for the agricultural land preservation compensation
and the decision-making of rural-urban land conversion. However, estimating external benefits of agricultural land
preservation faces two challenges. One is the proper identification of the influence extent of external benefits ; the other the
explicit measurement of the external benefits. While previous literatures focused on external benefits of agricultural land
preservation in the term of environmental and social effects, few studies analyze the influence extent of external benefits and
the method of external benefits measurement. This paper tries to fill this research gap. We defined and identified the
external benefits extent of agricultural land preservation and measured external benefits of land preservation basing on
investigation of WTPs( willingness to pay) for agricultural land preservation in Wuhan, China.

First, we theoretically defined and identified influence extent of external benefits of agricultural land preservation.
Based on Buchanan and Stubblebine’s definition of externality, external benefits of agricultural land preservation in China

are not being rural collective and farmers, but individual utilities from agricultural land preservation. From that definition,
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theoretical analysis showed that the measurement process should distinguish internal and external parts ( generator and
receiver). After Loomis (2000), we found that willingness to pay decreases with distance and regarded boundaries of
extent as where WTP is equal to 0. However, the linear relationship between WTP and distance is not significant and the
scale of agricultural land preservation is county in China. So we further modified Loomis’ method to fit into our China case
study.

Second, we estimated external benefits of agricultural land preservation empirically basing on WTP method and extent
identification of external benefits. In the WTP estimation process, CE ( choice experiment) method was applied where
farmland, garden land, forest and fishing pond preservation were chosen as attribute variables. As a result, the mean WTPs
of farmland, garden land, forest and fishing pond are 257. 69, 311. 31, 333. 81 and 129. 28 Yuan per household
respectively. These results are similar with those by Cai’s(2007) using CVM( contingent valuation method). In the extent
identification process, stated preference method was used. We found that most residents from central districts of Wuhan
chose to preserve agricultural land in the whole Wuhan city, while residents from districts which still have lots of farmlands
intended to pay for preserving agricultural land in their own district. After WTP estimate and extent identification, three
methods were proposed to measure the external benefits of agricultural land preservation. We further analyzed the errors
among different extent definitions. The first method, which is traditional, took administrative jurisdiction as extent of
external part; the second method defined extent of external part as all the places where residents have the highest support;
the third, which is close to the reality, considered all individuals’ preference of preservation extent. Our third method shows
that the external benefits of farmland, garden land, forest and fishery pond in Wuhan are 30773. 2yuan/hm’,
653860. Oyuan/hm’,119267. Oyuan/hm” and 82472. 7yuan/hm’ respectively. These values are significantly different than
those from the first and second methods. Apparently, using jurisdiction extent instead of extent of external part would

overstate external benefits of agricultural land. We further discussed the policy implications from such different estimates.

Key Words: agricultural land preservation; external benefit; welfare measurement ;choice experiment model
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Table 2 Variables explanation and the expected effects on WTP
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Table 3 Optional extent of willingness to pay
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Table 4 The result of multinomial logit model
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Table 5 Willingness to pay of citizens in Wuhan for agricultural land preservation
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Table 6 The survey result of agricultural land preservation extent
FULIR X Center city

RE LA BLBH

T ABIE LML X Adjacent agricutural county in Wuhan 6(10% ) 9(15% ) 11(20% )
I Wuhan 25(42% ) 17(28% ) 21(38% )
AFRF R AYERIE X B adjacent agricutural county 12(20% ) 11(18%) 12(22%)
IR Bl Wuhan Metropolitan City 16(27% ) 13(22% ) 3(5%)

HERIEH Larger scale 1(2% ) 10(17% ) 8(15% )

eI X Areas out of center city
ZL PG X Dongxihu TEX

AKX Owen county 19(35% ) 23(35% )

I Wuhan 12(22% ) 15(23% )

AR TR AR X B adjacent agricutural county 9(22% ) 12(18% )

BT Bl Wuhan Metropolitan City 11(20% ) 8(12%)

Kl Larger scale 4(7%) 7(11%)

®7 FAEAFETHRNTRERPHOMILEVELER

Table 7 Results of external benefit measurement of agricultural land preservation in Wuhan by three methods

Hi b el P! VRV N ]
J7#k— Method 1/(JC +hm™a™") 1166.8 36016.8 5788.5 2396.5
751 = Method 2/(JG +hm™a™") 1110.7 22566. 1 8711.6 2274.0
J7 = Method 3/(JC -hm™a™' . J5/hm?) 1077.1(30773.2)  22885.1(653860.0)  4174.3(119267.0) 2886.5(82472.7)

* 35 P JCIRAF I35 AR M (6L, 3R 2012 AR ERAT—4F301 5 A7 3R 3R 3. 50%

MG 7, Al RIS RIS B A R SR 45 2R 52 7 ik e i, 22 S AN TR, O vk — R 5 i 05 A B s A1 i 2

o TR = 8.3% Fl 3. 1% , SR IHAE T a3 5 A2 2 T 7 DA AN R #8845, 1 a0 2 A5 7 M
Wi TR R X, PRI, A SR ASOKE 27T T B S A R B T T AR X O A T AN RS T, 248 SR s 5 S

2, iU RAS b DX B i A0 25 00 I B 48 SR T e A ARG, X6 T Bl b, Wb AR AN A TR T 75, = 0 B 1 45
FIEBA —Bass IR AR T2 1 F AR L AR A 5 R M 22 57 AU IRAT B DX AT o AN R 43 2 3
WERK,
4 Z£5itie
4.1 45

ASORE AR AR B SN A o B TR R AT TR, P AN 3L o b DR A ) P R Rk o R A7 5 L TA
R AR M PR AP Y AP ER AL 55 R AR BR AT B AA AR R AP A AR b O B b A5 B A IS 45, S0 5 0 530 I 78 1X 43 Y
TBFNANS A FE At R4 T 5 SR FH 5 45 S 0 2 0 s Tl A DX B ) S AN R B AT TR Sl A A2 1 S
A5 T B A3 TSR R T s T A M ) 5% T DX SRR AT T 400, L3R TR [R] IXCHR A 3 i T g R s e AR ER
B, X ST B el b AR A A S K T R AT R ) AR 2R 4 ) R 30773, 2,653860. 0,119267. 0 JG/hm’
182472, 7 Jo/hm* ;M5 BB R BUA T  FEETEFE N FVECRIIS AR B0 55 AR RRIE B R X T RS 5 & b
PR AT R S ] G2 5 AR HiL PR A7 B AK 25 1 S i Y B SR, iU TT Fpt 3k DX 345 19 SR Ak 25 32 2Rk
H T3 A PN B i, A H 3 XA 3 B DX IR T AR A (R AL 25 B AR X AR5 R e B, FHA T B X 5k
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(3) FMAkzE 5 TR TR BC A MU OR3P S0 2 D B3 1% el R R 455 SR 3R B, AN Ak 5 5% i Y 2 A BR
B, T ELSE T XT3, oA /D B AR s 2 2 B TS (i AN Ak 4 . BRI, 7 0 b B 5 Y T e R
B 1A ML CRAP B, 39T e FH b R A b 22 [ (9 28 (B OC R R 5 TR B2 18, AR, i T i
JH M55 SR 380 HL 4 5 BUR (%) A4 b i 5 D36 52 B0 Br BR 1, 5 0 S b 3081500 R0 481X 8] 52 5 48 A (A B 1 A
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