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Abstract: How to reveal the real willingness of stakeholders for eco-compensation of technological practices has not only been a
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difficult research issue in measuring technological externalities, but also a key question in improving the accuracy and effectiveness
of agricultural compensation policy. A number of studies have used ecological services value of farmland ecosystems to estimate the
value of technological externality. The accuracy of the assessment results have been questioned on the basis of lacking adequate con-
sideration of equilibrium of the relationship between participant parties. In view of this, this study first clarified the relationship be-
tween the main parties, where farmers were practitioners of production technology and environmental protection and therefore the
beneficiaries of technological advancement. Therefore, the measure of technological externalities fully respected the wishes and in-
terests of farmers. The second objective of the study was to determine research methods used in assessing the willingness of farmers.
The paper used Contingent Valuation Method (CVM), which is a general intention value assessment used to determine the willing-
ness to pay (WTP) and the willingness to accept (WTA), to determine the adoption of straw-return technology across 502 respondents.
Then it estimated the maximum WTP and minimum WTA values of the mechanical costs (including: straw pulverization and rota-
tional tillage) based on multivariate log-linear model estimation method. Based on the findings of the study, the expectancy values of
WTP and WTA were respectively 38.23 ¥ and 137.52 ¥ per household per year for shredding and spinning costs of straw-return to the
field, with WTA/WTP ratio of 3.6. The paper further analyzed the differences between WTP and WTA based on multiple logarithmic
regression models and noted that the influencing factors of WTP and WTA asymmetry were labor force, information source, irriga-
tion cost, mechanical cost and harvest mode. In addition, mechanical cost had a significant positive effect on the differences between
WTA and WTP, while all other factors had a negative correlation. It was noted that on the one hand of the process of promoting
whole-process mechanization of maize production, the increase in mechanical cost partially neutralized the beneficial effects of sub-
sidies on farmers in the country. As a result, farmers had a low enthusiasm to return straw to the soil. On the other hand, since most
corn farmers used to adopt traditional mode of production (including low labor and irrigation inputs, use of artificial harvesting and
lack of information sources), the WTP of farmers for straw counter-field was also low. In fact, farmer households were even looking
forward more to the government to speedily implement a reasonable subsidy policy. Thus, subsides were to be used by policy-makers
to induce further adoption and reduce premiums costs on production practices. Empirical studies have confirmed that compensa-
tion standard of straw mulching technology in the northern arid area of China was 87.88 ¥ per household per year, which was
reasonable and effective. In summary, the government should pay more attention on three issues in decision-making: 1) estab-
lishment of a fair and effective compensation policy mechanism for farmers to work together and share the fruits of technological
advancement; 2) strengthening of research on the methodology of technical-value assessment and establishment of a technical-value
assessment based system for CVM and econometric models; 3) improvement of monitoring mechanism of promotion of agricultural
technology and setting up information resource sharing platforms.

Keywords: Straw counter-field technology; Contingent Valuation Method; Willingness to pay; Willingness to accept; Disparity
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F1 EXRBHCEEAXMEZEERMBREETEE XIMEREESEIT
Table 1 Definition, assignment and descriptive statistics of explanatory variables of willingness to pay/accept for corn straw
counters-field technology
]
Variable Variable definition and assignment" Average SD Expected
.. . =0, =6, =9, =12, =16
Ind1v1dpa1 Education Illiteracy = 0, primary school = 6, junior middle school =9, 7.54 3.120 +
characteristics (EDUC) senior high school = 12, college above = 16
) (1=1, 2=1.1~3, 3=3.1~6, 4=6.1~9, 5=9.1~12)
Work time (WORT) Group level squared (1 =1,2=1.1-3,3 = 3.1-6, 4 = 6.1-9, 4.45 2.787 -
(months-a™ ) 5=9.1-12)
. . . . 0.89 0.531 -
Labor ratio (LABO) Proportion of labor of family population
(1<0.2, 2=0.21~0.4, 3=0.41~0.6,
4=0.61~0.8, 5=0.81~1.33, 6=>1.34
i > i 5.16 4.364 +
Plammg(a}ff:z()AREA) Group level squared (I < 02, 2 = 021-04, 3 = 041-06, 4 =
0.61-0.8,5=0.81-1.33,6=1.34
o 1<1,2=1-2, 3=2-3, 4=3-4, 5=4-5, 6=5-7, 7=8, 8=
Family income (FAMI) -} < | 5=193-234=34,5-456=57,7> 88=not 334 1.681 +
(x10"¥a7) necessarily
Social = ) 0.18 0.387 +
ocia Information sources (INFO)  Not rich =0, rich =1 ’ '
resources
. > . . 693.015 205.755 +/—
Production Seeds cost (SEED) (¥hm °)  Seeding costs per unit area
and operation
” o . . 2383.875  668.31 +/—
Fertilizer cost (FERT) (¥'hm °)  Fertilizer costs per unit area
. 5 . . 331.275 218.865 +/—
Pesticides cost (PEST) (¥hm™)  Pesticides costs per unit area
L = Lo . 544.935 337.725 +/—
Trrigation cost (IRRI) (¥hm™)  Irrigation costs per unit area
. = . . 3030.075  784.95 +/—
Mechanical cost(MECH) (¥hm ") Mechanical costs per unit area
= +
Agricultural net income (AGRI) . . . . 3752209 4662.515 +
®a™) Agricultural net income = wheat net income + corn net income
Irrigation times (IRRT) Irrigation times 1.48 0.668 -
(times-a™")
0 L 0.81 0.394 +
Straw use (STRA) Straw use: 0, no returning; 1, returning.
, _ 0, 51 0.74 0.437 +
Harvesting (HARV) Mechanical harvesting: 0, no; 1, yes.
N . iy . . 0 b 0.13 0334
Policy cognitive Policy cognitive (POLI) Policy understanding: 0, unknown; 1, know.
1) (2011—2013 ) 1) Variable definition and assignment refers to field survey

and the Statistics of Economy of Xushui County 2011-2013.
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x2 ZHENMEXREHLHABRANIMNEENZEERENESH
Table 2 Frequency distributions of willingness to pay (WTP) and willingness to accept (WTA) of respondents for corn stalk return-
ing fees
WTP (n = 502) WTA (n = 502)
Bidding 1 ) . . .
(¥household ™) Number Effectlv?(yir)equency Cumdatl(\gzﬁrequency Number Effectlv?o/gr)equency Cumulatl(\zzi'requency

0 45 8.96 8.96 44 8.76 8.76
1~9 28 5.58 14.54 2 0.40 9.16
10~20 40 7.97 22.51 10 2.00 11.16
21~30 69 13.75 36.25 22 4.38 15.54
31~40 49 9.76 46.02 36 7.17 22.71
41~50 36 7.17 53.19 35 6.97 29.68
51~60 92 18.33 71.51 90 17.93 47.61
61~70 48 9.56 81.08 46 9.16 56.77
71~80 44 8.76 89.84 54 10.76 67.53
81~90 27 5.38 95.22 35 6.97 74.50
91~110 8 1.59 96.81 55 10.96 85.46
111~130 11 2.19 99.00 44 8.76 94.22
131~150 1 0.20 99.20 15 2.99 97.21
151~170 2 0.40 99.60 9 1.79 99.01
171~190 0 0 99.60 3 0.60 99.60
=191 2 0.40 100.00 2 0.40 100.00
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Fig.3 Cumulative frequency distribution curves of willingness
to pay (WTP) and willingness to accept (WTA) of respondents
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E(WTA)=EXP(~1.225 795-0.231 280InLABO- . E (WTP) ( );
0.239 742INFO—0.107 993InIRRI+ TR ( : AWTP,
1.150 542InMECH-0.438 822HWAY+) (6) : ’
(5) (6) WTP  WTA i WTP - AWTA;
’ 7 (8 ’ i WTA r
WP WTA : AWTP, AWTA,
n i N ,
E(WTP)= Y AWTP, % =382375- /!t (7) (
- ) 3823 - Tl
E(m):ZAWTAi%:BTSZﬁ}FH 2l () 13752 . -l
i=l1

#3 ZHEVNEABHILIHRANZEEREWIASIAERWIP)/EIHESEBRTENS Tk
Xt #[8] Y3 53 #7 (n=298)
Table 3 Logarithm regression model analyzing results about willingness to pay (WTP) and willingness to accept (WTA) of respon-
dents for corn stalk returning fees with the explanatory variables (n = 298)

WTP WTA
t- I

Variable Coefficient t-statistic Prob. Variable Coefficient t-Statistic Prob.
c 0.5519 0.573 5 0.566 8 c -1.2258 -1.647 6 0.100 5

X 0.024 5 0.573 5 0.566 8 X —0.2526 -1.936 7 0.053 7

X, 0.0212 02216 0.824 8 X, 0.026 0 1.806 5 0.0718

X; —0.068 7 1.3910 0.165 3 X; -0.2312" —2.036 7 0.042 6

X, —0.026 4 —0.669 4 0.503 8 X, 0.048 6 1.841 4 0.066 5

Xs 0.055 4 ~1.165 1 0.2450 X; -02397" —4.404 0 0.000 0

Xq —0.010 6 1.054 2 0.292 7 Xe 0.086 1 1.378 2 0.169 1

X; —0.0519 —0.602 0 0.547 7 X 0.026 0 0.356 7 0.7215

Xz -02168" ~7.6610 0.000 0 Xg 0.059 1 1.698 4 0.090 5

Xo 021317 3.9853 0.000 1 Xy -0.108 0 23275 0.020 6

X 0.748 3" 4.971 4 0.000 0 Xio 1.150 57 10.899 4 0.000 0

X -0.0273 -1.3579 0.175 6 X -0.037 5 -1.9629 0.050 6

X -0.079 4" —23176 0.021 2 X2 —0.025 5 —0.7319 0.464 8

X -0.0343 —0.470 9 0.638 1 X3 0.103 8 1.636 8 0.102 7

X4 0.079 8 1.3670 0.172 7 Xig 0.066 8 1.3387 0.1817

Xis -0.3999"™ —-5.3545 0.000 0 Xis -0.438 8™ ~5.8852 0.000 0

X6 0.138 8" 35178 0.000 5 Xis -0.0220 —0.483 6 0.629 0

Weighted statistics (WTP) Weighted statistics (WTA)
R 0.615 4 £ 28.097 0 R? 0.413 2 A 13.333 5
F-statistic F-statistic
Adjusteﬁsz 0.593 5 D'V]‘;. W 1.738 5 Adjuste§2R2 0.3822 D'“];. W, 2.067 9
P (F-statistic) 0.0000 P (Wald F-statistic) 0.0000 P (F-statistic) 0.0000 P (Wald F-statistic) 0.0000
Bk 1% 5% , 3 ,

**and * respectively mean passing the test at 1% and 5% significance levels. In order to facilitate statistical analysis, the family income (FAMI)
variable in table 3 is placed after the agricultural net income (AGRI) variable, and the order of other variables remains unchanged compared to table 1.

C: constant; X;: InEDUC; X5: WORT; X3: InLABO; X,: InAREA; Xs5: INFO; Xs: INSEED; X7: InFERT; Xg: InPEST; Xy: InIRRI; Xjo: INMECH; X;:
InAGRI; Xi5: InFAMI; X13: InIRRT; X14: STRA; Xi5: HARV; Xj6: POLIL
R WTP WTA
, WTP  WTA ,

R WTA WTP, WTP 3.6 2.10!18:33-34]
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R WTP 419 WTA WTP
WTA , WTA WTP [In(WTA-WTP)] ,
5 6 8 )
4 WTP 5 WTA XIS 17 DO o) st
41 WTP WTA (IRRI) (MECH) (FAMI)
WTP  WTA i (INFO)
, WTP=0 WTA=0, WTA<WTP (HARV) (POLI) (
R 419 , ) , R 4

x4 ZTHENERBHLIHEANZIEEEWIASXHFEEWIP)ESEREERRNE T
B3 HEEL 53 47 (n=419)
Table 4 Logarithm regression model analyzing results about the determinants of difference between willingness to pay (WTP) and
willingness to accept (WTA) of respondents for corn stalk returning fees (n = 419)

Variable Coefficient Std. error t- t-statistic Prob.
C -2.172 9 0.629 8 —3.450 2 0.000 6
X; -0.268 8" 0.042 3 —6.349 2 0.000 0
Xs —0.264 2" 0.058 1 —-4.545 6 0.000 0
Xg 0.0412 0.039 8 1.036 6 0.300 6
Xo -0.1355" 0.039 5 —3.426 0 0.000 7
Xio 1.254 0™ 0.123 0 10.192 4 0.000 0
X, 0.022 7 0.039 0 0.5816 0.5612
Xis -0.518 5™ 0.066 2 ~7.8279 0.000 0
X6 0.053 2 0.057 0 0.933 1 0.351 4
R? 0.337 1 F F-statistic 22.306 9
R Adjusted R 0.3219 Prob. (F-statistic) 0.000 0
ok E 1% 5% ** and * respectively pass the test at the 1% and 5% significance levels. C: constant; X3:

InLABO; Xs: INFO; Xg: InPEST; Xo: InIRRI; Xjo: INMECH; X7,: InNFAMI; X;5: HWAY; Xj6: POLIL.

,WTP WTA 42 WTP WTA
4.2.1
5 , )
,WTP WTA ; ,
WTP WTA , “ ” ,
’ [35-36]
, WTP , WTA
4 >
s 4 s >
, , WTP WTA
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4.2.2
[37-38]
WTP,
4.2.3
WTP WTA
19.5% «

5 HR5EW

1)
Lal, WTA 137.52
CVM
38.23~137.52
87.88
WTP WTA

*(WTP=0),

[39]
WTA
80.5%
(WTP>0)
WTP  38.23
.afl R
—l'a—l’
.371 R
2)

3) WTP WTA
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