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The assessment of non-market value of agricultural land resource in Wuhan

CAI Yin-Ying ZHANG An-Lu”
College of Land Management Huazhong Agricultural University Wuhan 430070 China
Acta Ecologica Sinica 2007 27 2 0763 ~ 0773.

Abstract Agricultural land provides not only food and fiber but also different non-market commodities with
characteristics of externalities or public goods. For example Agricultural land provides a variety of important environmental
and social services including climate adjust wildlife habitat waste treatment recreational opportunities food security and
so on. Because most of these services are public goods the non-market value of agricultural land preservation cannot be
directly obtained from the market. So estimating the non-market value of agricultural land is one of the focuses in the field
of resources and environmental economics. Nowadays it is very important to evaluate the non-market value of agricultural
land resource because it can not only provide the scientific basis for rural-urban land conversion decision-making but also

decrease the risk of high quality agricultural land loss. In this paper the authors use the contingent valuation method
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CVM to evaluate the non-market value of agricultural land in Wuhan according to 471 valid questionnaires. Several
conclusions can be drawn. Firstly it shows that the residents including farmers and urban citizens have recognized the
non-market values of agricultural land base with the increase in awareness of agricultural land protection. According to the
survey recently 83.65% of the respondents have positive WTP to the protection of agricultural lands. Secondly according
to the residents ‘willingness to pay for protecting local agricultural lands the whole non-market value of agricultural land
reaches 30.0035 x I0°RMB ¥  US $3.7504 x 10°  cultivated land’ s non-market value is almost 116154 RMBY¥ US %
14519  per hectare in Wuhan. And the non-market value of different ecotype agricultural land is correlated with the
endowment of local agricultural land resources. The more abundant the agricultural land resource the lower the non-market
value and the vice versa. Different agricultural land has different non-market value. The non-market value of cultivated
land is 59171 RMB ¥ per hectare US $7396/hm’  the proportion of existence value option value and bequest value is
34.59% 33.27% and 32.14% . The non-market value of horticultural land is 955543 RMB ¥ per hectare US $119443/
hm®  the non-market value of forestry land and water are 204078 RMB ¥  US $25510 and 145711 RMB¥ $18214
per hectare respectively. Thirdly farmers play an important role in agricultural land preservation in our country so if we
estimate the non-market value basing on farmers’ willingness to accept cultivated land’ s non-market value is almost
16447.57 RMB ¥ per hectare US $2055. 95/hm® . Finally if the environment of agricultural land is disappearing
citizen will want to accept the compensation from government. From this point average household’ s willingness to accept is
8612 RMB¥ a™' US$1076.5 a~'  the total non-market value of agricultural land is 109. 5685 x 10°RMB ¥  US %
13.6961 x 10° every year and the agricultural land’s non-market value is almost 424200 RMB ¥ per hectare US $
53025/hm” .

Key Words agricultural land resource non-market value willingness to pay WTP  willingness to accept  WTA
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1
Table 1 The main characteristics of farmer respondents in Wuhan
% %
Variable Frequency Proportion Variable Frequency Proportion
D Sex 265 100 @ . Concurrent business 265 100
of farmers
Male 197 74.34 Yes 148 55.85
Female 68 25.66 No 117 44.15
2
@ Age 265 100 © 0-0667hm 265 100
Land area
20 ~35 37 13.96 <l 17 6.42
36 ~50 129 48.68 1~3 64 24.15
51 ~60 72 27.17 3~5 70 26.42
>61 27 10. 19 5~7 49 18.49
©) Education 265 100 7~9 20 7.55
Illiterate and
, Lerate an 79 29.81 9 45 16.98
Primary education
The proporti
Elementary education 157 s0.05 D | e proporhion 265 100
of agricultural income
. 29 10.94 10% 72 27.00
= Secondary education
/ Income of
. 265 100 10% ~20% 46 17.50
household Yuan a
<5000 53 20.00 20% ~30% 25 9.50
5000 ~ 10000 50 18.87 30% ~40% 21 8.00
10000 ~ 15000 46 17.36 40% ~50% 19 7.00
15000 ~ 20000 33 12.45 50% ~60% 11 4.00
20000 ~ 25000 30 11.32 60% ~70% 13 5.00
25000 ~ 30000 19 7.17 70% ~80% 4 1.50
30000 ~ 35000 19 7.17 80% ~90% 4 1.50
> 35000 15 5.66 90% 50 19.00
2 / - a

Table 2  The statistic result of farmers" willingness to pay for the non-market value of agricultural land resource in Wuhan RMB Yuan/

household a

Type of agricultural land Non-market value Mean WTP Standard error Min WTP Max WTP
1 Paddy field Existence value 87.17 56.19 3 400
Option value 81.27 54.25 13.02 400
Bequest value 84.72 64.99 13.02 500
2 Dry cultivated land Existence value 81.26 54.33 3 169.26
Option value 64.51 49.30 8 169.26
Bequest value 65.83 47.19 8 169.26
3 Horticultural land Existence value 175.95 197.67 78.12 1000
Option value 164.01 255.26 26.04 1000
Bequest value 186.34 307.26 39.06 1000
4 Forestry land Existence value 95.63 59.65 8 169.26
Option value 69.78 57.38 8 169.26
Bequest value 74.27 58.88 8 169.26
5 Water Existence value 114.32 115.74 3 1000
Option value 86.17 77.98 13.02 500

Bequest value 90.69 84.38 13.02 500
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3
SAS
3
3

Table 3 Factors related to farmer respondents’ willingness to pay for non-market value of agricultural land in Wuhan
Ttem Existence value Option value Bequest value

Constant 281.842 14.51*** 199.9993 13.75*** 189.1860 11.82***
Age -2.9647 4.32*" -3.4183 10.06 """ -3.3042 9.03 """
Sex 69.0314 3.73" 79.2750 8.49 *** 77.5868 7.81 """

Land area 3.4275 3.14" - -
F ® ok ok kR ok 1% 5% 10% The digits in the parentheses are F value #* * * significant

at 0.01 level * = significant at 0.05 level = significant at 0. 10 level

4.1.4
1
4
4
Table 4 The main characteristics of citizen respondents in Wuhan
% %o
Variable Frequency Proportion Variable Frequency Proportion
@ Sex 206 100 Education 206 100
Male 112 54.37 < Elementary education 23 11.17
Female 94 45.63 Secondary education 55 26.70
@) Age 206 100. 00 Academic education 30 14.56
18 ~30 100 48.54 Higher education 77 37.38
31 ~40 29 14.08 = Master education 21 10.19
41 ~50 43 20.88 ® Occupation 206 100. 00
51 ~60 19 9.22 Officer 9 4.37
>61 15 7.28 / Manager 13 6.31
® . yuan 206 100 / Teacher/Doctor 18 8.74
Household income  yuan
<1000 17 8.25 Enterpriser 4 1.94
1000 ~2000 63 30.58 Technician 31 15.05
2000 ~3000 54 26.21 Clerk 43 20.87
3000 ~ 4000 40 19.42 7 / Worker/ 57 27.67
Waiter/ Salesman
4000 ~ 5000 18 8.74 Shopkeeper 7 3.40
>5000 14 6.8 / / Jobless 18 8.74

Retiree 6 2.91
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5 /-
Table 5 The statistic result of citizens™ willingness to pay for the non- market value of agricultural land resource in Wuhan RMB Yuan/

household a

Type of agricultural land Non-market value Mean WTP Standard error Min WTP Max WTP
1 Cultivated land Existence value 183.53 170. 89 3 1000
Option value 191.20 269.18 3 3000
Bequest value 175.95 164.91 3 500
2 Horticultural land Existence value 168. 56 156.18 3 500
Option value 167.25 156.70 3 500
Bequest value 174.81 162.84 3 500
3 Forestry land Existence value 180.92 154.18 3 500
Option value 171.23 154.38 3 500
Bequest value 176.70 160. 12 3 500
4 Water Existence value 171.42 158.87 3 500
Option value 163.41 155.88 3 500
Bequest value 178.30 161.09 3 500
3
6
6

Table 6 Factors related to citizen respondents’ willingness to pay for non-market value of agricultural land in Wuhan

Item Existence value Option value Bequest value
Constant 757.2157 49.41 """ -42.5348 29.12"*" 275.6771 3.91°
Age -56.3108 9.76 """ — —-37.0943 2.67"
Elder — 111.2348 3.57~ 115.5766 2.76*
Expenses 0.0948 3.00" 0.0805 3.16" 0.0984 3.14*
Education — 114.8021 10.44 """ 77.3200 3.00 "
F ok ok ok k% 1% 5% 10% The digits in the parentheses are F value # # # significant

at 0.01 level * = significant at 0. 05 level * significant at 0. 10 level

4.1.5 WTP
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2004 1026855
265 87.92%
2
10
GDP 7% ~ 8%
2005 1
2.27%
3
663.80 x 10° 2004 1956 x 10®
2.19% 114.55 x 10®
213.98 x 10° 32.24%
24.74%  25.77%
4.2 WTA
4.2.1
hm? 668.85 /hm’ 848.85 /hm’ 755.10
hm? 32210. 38
14797.57 /hm’ hm? 18779.87

14542.04

1272274
87.92%
206 78.16%
2.25% 1995 ~2003
4.52%
7
33.93%
17.26%
65.08%
787.05
/hm? 657.30 /hm’
4.52%
17412.61 /hm’
16705.75 /hm’ hm?
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Table 7 The residents’ willingness to pay for non-market value of agricultural land in Wuhan
/
Aericul N " Total value of WIP 10* yuan a~' hm? /hm?
gricultura on-market Land area Average WTP Non-market value
land value N )
Farmers Citizen Total yuan/ hm* a yuan/hm
. . 15206. 04 18250. 39 33456. 44 361632.30 925.15 20468
Cultivated land Existence value
. 13161.18 19013. 11 32174.28 361632.30 889.70 19684
Option value
13591. 82 17496. 63 31088.45 361632.30 859.67 19019
Bequest value
41959.04 54760. 13 96719.17 361632.30 2674.52 59171
Sub-total
Horticultural . 333.58 16761.76 17095. 35 11987.43 14261. 06 315510
Existence value
land
. 310.95 16631.50 16942.44 11987.43 14133.51 312688
Option value
353.28 17383.27 17736.55 11987.43 14795.96 327344
Bequest value
} 997.82 50776.53 51774.35 11987.43 43190.53 955543
Sub-total
. 8633.58 17990. 85 26624.43 80469. 62 3308.63 73200
Forestry land  Existence value
. 6299. 81 17027.27 23327.09 80469. 62 2898.87 64134
Option value
6705.18 17571.21 24276. 39 80469. 62 3016. 84 66744
Bequest value
} 21638.57 52589.34 74227.91 80469. 62 9224.34 204078
Sub-total
. 10320.93 17046. 17 27367. 10 117389.40 2331.31 51578
Water Existence value
. 7779.52 16249. 64 24029. 16 117389.40 2046.96 45287
Option value
8187.59 17730. 32 25917.91 117389.40 2207.86 48846
Bequest value
26288. 05 51026.13 77314.18 117389.40 6586. 13 145711
Sub-total
4.2.2
3 1000000
100000
109. 5685 x 10° hm’ 42.42 x10°
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8 WTA

Table 8 The non-market value Willingness to accept  WTA  of agricultural land in Wuhan

Type of Average willingness Total value of hm? The V;ir:z ; /hm?
agricultural land to pay Household size willingness to Land area willingness to Non-market value
yuan accept 10*yuan pay 10*yuan/hnr’ 10* yuan/hm
Cult:vated land 2045. 60 260256. 37 361632.3 0.72 15.93
Hmifuhuml land 2239.77 284960. 11 11987.43 23.77 525.88
; 1272274
Forestry land 2418.94 307755.45 80469. 62 3.82 84.51
4 Water 1907.71 242712.98 117389.4 2.07 45.80
4.52% As before capitalization rate is 4.52%
5.1
471
1 83.65%
2
30. 0035 x 10° hm® 11.6154 x10* 3
32210.38  /hm’
17412.61  /hm’ 225 /
hm? a 4978 /hm*> 3.5 14797.57
/hm’ 18779. 87  /hm’ 16705. 75  /hm’
14542.04 /hm*> 4
109. 5685 x 10° hm’
42.42 x10*
5.2
1 WTP WTA
WTA
hm’ 159300
WTA  4.95
WTP  2.69
WTA WTP 54.44%
WTA  WTP
WTP  WTA " WTP  WTA
WTA WTP 2 WTP  WTA

CVM WTP  WTA
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WTA
WTA

WTA WTP
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