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The influence of value perception on the willingness to participate in agricultural carbon trading
and expected carbon price of large-scale hog farms: A case study of the household biogas CCER project
LI Fan-lue', HE Ke', ZHANG Jun-biao"’

( 1. College of Economics and Management, Huazhong Agricultural University, and Hubei Rural Development Research
Center, Wuhan, Hubei 430070, China; 2. Hubei Institute of Ecological Civilization Construction, Wuhan, Hubei 430070, China )
Abstract : It is crucial to achieve the goal of “carbon neutrality” and to increase the income of farmers by promoting
large-scale hog farms’ participation in carbon trading. Based on the theory of planned behavior and taking the household
biogas CCER project as an example, this paper analyzed the influence of the perceived value on large-scale hog farms’
participation in the household biogas CCER project by the Heckman selection model and explored the possible ways to
reduce agricultural carbon emission and to increase farmers’ income. Results show that the market value perception of
large-scale hog farms needs to be strengthened, while approximately 93.21% of the sample are willing to participate in
the household biogas CCER project, and their average expected carbon price is 15.26 RMB/t. Further empirical analysis
shows that market value perception contributes to improving the large-scale hog farms’ willingness of participation,
while non-market value perception increases the expected carbon price of large-scale hog farms after their participation
in the agricultural carbon trading project. Large-scale hog farms intended to expand their production and operation
scales in the future, with internet access to home or with higher village identification are more likely to be influenced

by the market value perception, and thus show a stronger willingness to participate in the agricultural carbon trading
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project. While hog farms intended to expand their hog production scale in the future and with a lower degree of village

identification are more likely to be influenced by non-market value perceptions, and thus show a higher degree of

expected carbon price. Therefore, it is necessary to pay attention to the important role of value perception and the

targeted advocacy of the value of the agricultural carbon trading project in a targeted manner to ensure better promotion

of the project in rural areas.
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Fig.1 Expected carbon price of large-scale hog farms after

FHEC O

their participation in agricultural carbon trading project
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Table 3 Baseline regression results

ZHEE HIERRR A
i gy B o R
bRt FrifiiR

T M EIAA 0.245%* 0.101  0.280 0.339
e A IE AT -0.135 0.156  1.333%% 0577
51 0.135 0.203  0.967* 0.493
AR -0.005 0.008  -0.052% 0.029
ZHH TR 0.107#**  0.031  0.201 0.123
FHB 0.151 0.163  1.070 1.119
FUERN 0.112%* 0.053  0.081 0.163
FIEFIA -0.096 0.125  0.481%* 0.280
BHE R 0.161 0.115  -2.074%%%  0.678
HEAE SRR B 0.527%*% 0132 -0.557 0.443
A A -0.117 0.127  -1.311%%  0.650
TGN E -0.046 0221 -0.274 0.881
BESMAET -0.058 0.154  0.121 0.795
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LT -0.224%%% 0032 0.133 0.386
L WAlI%S 0.037 0.075 -0.235 0.752
F-J 0.059 0.238  5.152%* 2033
1I5:) 0.102 0.209  0.871 1.031
B (X)) A 11.361%%*  0.840 - -
AR 0.385%* 0.178  3.021%*  1.190
R -0.384 0276 -1.872 1.687
IMR - - -1.474% 0.830
HHO -12.230%%* 1367 18.163%%* 3927
VIF of IMR - 1.64
Wald test 3.67 (P=0.055)
NI 692 645
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Table 4 Robustness test: [IV-Heckman model

. 2538 LULE iy
EX Fafdbrifiis AU FafdbrifEiz

AN 0.408%* 0.200 -0.371 0.399

M E N -0.201 0.205 2,632 0.443

B RO -12.530%** 2618 20.454% %% 3.193

Cragg-Donald Wald F statistic 240.528

RURIUN(ER 692 645
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Table 5 Robustness test: Replacement regression model
Heckman-twostep Probit OLS Logit Tobit
A ZHEE IR ZHEE WIERRA ZHEE IR
REC AR REC bR REC FRER S R AR REC AR REC AR
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NLIE 692 645 645 692 645
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Table 6 Heterogeneity analysis: The impact of the expectation of hog breeding scale

2538 LULEN iy
At 3E%ﬂ$ﬁ%}‘d§$ %ﬂTﬁﬁ"jﬁfﬂ‘ s P HE%ET;H;?UEZE fﬂﬁ?ﬁjﬁ%ﬁ‘ G P
EY PR EY i Frifis EY i Frif i EY Frifeiz
TS M EIAA -0.068 0.290 0.398%* 0.185 0.070* 0.309 0.850 0.136 0.625 0.408
A A EIA TN -0.025 0.333 -0.212 0.193 0.273 1.148 0.852 1.348%* 0.621 0.418
RURIIEEER 267 425 250 395

TE : bootstrap=1000 ; *, ** &% Jp5IFRIRAE 10%., 5% F 1% KF TR 5 28 P EARNARBZ MR TIAERE 2R, FhabrifEs
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Table 7 Heterogeneity analysis: The impact of internet access

PLF TS CCER 35 H R4 897
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Table 8 Heterogeneity analysis: The impact of village identification

2538 WA
AR 15?)\51*1?52% %ﬂlﬁlﬁﬂiﬁm s P i TE\E‘i,)\IﬁJﬁEAzEM .%J:i)\lﬁlﬁgé% e P
EY i bR AU brifEiR ES 4 Frifei AU FrifEiR
TG M EIAA 0.695 0.471 0.404%*  0.190 0.260 0.387 0.877 0.354 0314 0.481
E| NN (RN 0.267 0.434 -0.343 0.211 0.076* 2237%%%  (.822 0.757%*  0.326 0.007*%*
FURIIEEER 260 432 247 398

4 Hip S
4.

1 &ig

PR, AR EN XSRS P S 5k
MV BRAE 57 P H B S R AR 22 5 Y o R T4 2 %)
PSS 7 P H BT M NS F 52 514
WHMOCHIR R, HA N RS 550 H (e 25
H B RSP 205, A S IEE S 5iZIH
AR TSN E NN AT 2 5 RO 58 Sy
Tt 5 i A SR e o HLAG J 2 1 )

200 S B o A R B, RS ORA L 4%
A H IR 2 AN A ) s R4 25 5 2 B T M (A
SRS T I SRR A R sS By 2 S B, W]
PR R AV [RIR PR 22 P o s i AR T 4
P B HTI 2 B B v A B8 B . RO Bl 52 Sy 3t
H e F AT BN E1E 5515, 1E
B IR OV I 2 7e 7R NS RN GURINS 1) o o s A
L, (A, IR AR TR P AN AR Z TR 2 57

A E X O BRAS H W H o

AT, AR AR SE 5 T HANELIA
B, JEHEWHHHENA, PR TR
B PR ARMVBRAE 5y T H A (B AR BAT E 2SR
o WA, AU TG TR S SR AL
Sy 0t F A B S B, el R A (AR R
0 SO RS By e 2 54T 0 ERIVE A FrRA
BT
42 iy

1) ZHE RO A 5 HAEE L. M
BRI P XAV BREE 5 T H A (B A AR BR = S T
Z 5 RERSCHEPTE, QLR B AR ) B2
W Wik, Al ORISR G, A s Xt
B AR H BT I EAAE T 0. P
BAK ARG, AL H . RSN EIR, BUR
BN HIH , Il LHER . AL
DRGSR S B2 B A
S AMEHE, THETHME.



898 By BAALHTTE

FRE

2) SN ARRITEY RIFF AL AR
PSSR AT H . ARRATHY KIRFAML
ARG PR Ak 7 & 2615 HEOMAO N B AR Y
HE A, AT AR EE 5 I BT A E A
FEAE AR 2 5 R0 5 W H A R
P, e TAATE R

3) s AR AR BALIR SRR R, W B
I BT SR R, SRR BB A i
B, e SN EIRME KA e S TR
FHEANTIER, TG AN A

4) B FRHEGRAE R AR W e ok
9 2 FHRRA B I RARELSRAEE g ik, W)
I B R R & AR SCIG 3 ()38 Kk
%, SREGRS), LR E T P 2 R
KIRVER, BTSSR A E A B E A
B2
(11 Wz, KR PR Bl 3 M bR

5 (1], AR K 2=244] , 2017, 22(5): 208-213, 215-218.

Tian Y, Zhang J B. Agricultural carbon emission, low carbon

agricultural productivity and their coordinated relation in China[J].

Journal of China Agricultural University, 2017, 22(5): 208-213,

215-218.

[2] fayal, ZR LS | SKRARIE , 55 . RITE Al gt k K1 &
X225 00T [J]. AP AR R 24] , 2021, 40(3): 43-51.

He K, Li F L, Zhang J B, et al. Green development levels and

regional differences of agriculture in the Yangtze River Economic

Belt[J]. Journal of Huazhong Agricultural University, 2021, 40(3):

43-51.

3] B, FHEL, S0, 55 . i BB L] A DAL« Bl
WA Y . ORI SE AT K 1] R | 202006):
159-173.

Liao W L, Dong X K, Weng M, et al. Economic effect of market-

oriented environmental regulation: Carbon emission trading, green

innovation and green economic growth[J]. China Soft Science,

2020(6): 159-173.

[4] Coomes O, Grimard F, Potvin C, et al. The fate of the tropical
forest: Carbon or cattle?[J]. Ecological Economics, 2008, 65(2):
207-212.

[5] Benessaiah K. Carbon and livelihoods in Post-Kyoto: Assessing
voluntary carbon markets[J]. Ecological Economics, 2012, 77: 1-6.

[6] R . LHZ, FITI . R 5 S AR XM A A s 285 B2 5 sk
ICHEZR T - —A 2k B WL KU R 258 (0], B Rl
2015(7): 148-157.

Zhu Z, Shen Y Q, Bai J D. Research on risk attitude and carbon

supply decision for rural households in Southern Collective Forest

Area: A case from risk preference experiment in Zhejiang[J].

China Soft Science, 2015(7): 148-157.

(7] B, BMEGL, Z2PAI , 45 MR S MRS H IR
iy —— L) CDM ARl BRI s 550 H 1 (7], Al Fe AR 285
2015(7): 102-113.

Ming H, Qi Y B, Li Y M, et al. Do farmer has the willingness

to participate in forestry carbon sequestration project—Case of
CDM forestry carbon sequestration pilot project[J]. Journal of
Agrotechnical Economics, 2015(7): 102-113.

[8] Bk, MYl . BUNHESNTE 56 R ARMBRICI H A& 2 5y
LI RBEIE [J]. BHERLY , 2018, 40(5): 1073-1083.

Gong R F, Zeng W Z. Factors restricting the participation of
farmers in Forest Carbon Sequestration Projects[J]. Resources
Science, 2018, 40(5): 1073-1083.

[9] i, MESEED, #hiF, 55 . MMEDAJIX A R A 2
SRR —— LRV A T W A ) (7], ARk 0L
2017(2): 68-80.

Shi H T, Sui D C, Xu T, et al. The influence mechanism of

ecological value cognition on farmers’ willingness to participate

in ecological management: An example from Weihe Basin in
Shaanxi Province[J]. China Rural Survey, 2017(2): 68-80.

[10] Li M, Wang J, Zhao P, et al. Factors affecting the willingness of
agricultural green production from the perspective of farmers’
perceptions[J]. Science of the Total Environment, 2020, 738:
140289. DOI: https://doi.org/10.1016/j.scitotenv.2020.140289.

(117 380, BRME , 5P . MRBRVA TR By AR S AT R ST
FE——LA PSSR G FG B ] (0], PR SRR PR
2012, 22(3): 157-163.

Dai J, Chen B, Qi J. Study on poverty alleviation performance of

forest carbon sink on the basis of farmers’ perception[J]. China
Population, Resources and Environment, 2012, 22(3): 157-163.

[12] 3B, ReoRes, MARRL, &5 . JET A P B ZR AR BT PR 3%
RONLATHT (). BT 405, 2019(9): 84-96.

Gong R F, Chen R Z, Zeng M S, et al. Study on poverty alleviation
performance of forest carbon sink on the basis of farmers’
perception[J]. South China Journal of Economics, 2019(9): 84-96.

[13] Shi H, Zhao M, Aregay F, et al. Residential environment
induced preference heterogeneity for river ecosystem service
improvements: A comparison between urban and rural
households in the Wei river basin, China[J]. Discrete Dynamics
in Nature and Society, 2016, 2016: 6253915. DOI: https://doi.
org/10.1155/2016/6253915.

[14] i, 25 R REIR A BT A —— A& I F B AR TE R

J PR K IR [J]. ARATERE , 2013(11): 81-84.
Wang B, Li Y. A new model of rural energy development: Analysis
of the current situation and problems of rural biogas development
in Jingyan County, Sichuan Province[J]. Rural Economy,
2013(11): 81-84.

[15] Ajzen I. From Intentions to Actions: A Theory of Planned
Behavior[M]. Berlin Heidelberg: Springer, 1985.

[16] RPCEE , BREEE , W, &5 . AL ¥R Bl 54
FOBRHb ORI SO B T DA IR 1 A AU AR R Y
SEIE [J]. WELE « B 55T 2019, 29(11): 120-131.

Zhu Q Y, Chen Y R, Hu WY, et al. A study on the relationship

between social capital, cultivated land value cognition and

farmers’ willingness to pay for cultivated land protection: An
empirical analysis based on a moderated mediator model[J]. China
Population, Resources and Environment, 2019, 29(11): 120-131.
[17] Feng D, Liang L, Wu W, et al. Factors influencing willingness to
accept in the paddy land-to-dry land program based on contingent



5 BIUMEAE . B E RIS TR ARV RS ) 2

EUN
=]
=

SRR A Y

i=5

A Nay=4
2 A

899

[18]

[19]

[20]

(21]

[22]

[23]

[24]

[25]

[26]

[27]

value method[J]. Journal of Cleaner Production, 2018, 183: 392-
402.

JKAEE | REIEW , MR . Tl Ak, IAHIEEXT FRGE AR SR AR TR
HRBS e RAGSENA (). ERRZEDE , 2017(2): 70-83.

Zhang Y Y, Zhan J T, Chen C. The impact of specialization and
cognition degree on farmers’ demand for swine price index
insurance products: An empirical analysis[J]. Chinese Rural
Economy, 2017(2): 70-83.

B, 5, Bk, 55 AR USSR TS 16 BAT A
Wi PR e T —— 2 T R F AR AT 0 A (9], A AR B R 24l
2019, 34(8): 1708-1719.

Zao J W, Jiang H, Chen Y F, et al. Analysis on influencing factors
of manure pollution treatment in scale pig breeding: Based on the
perspective of willingness-to-behavior transformation[J]. Journal
of Natural Resources, 2019, 34(8): 1708-1719.

Heckman J. Sample selection bias as a specification error[J].
Econometrica, 1979, 47(1): 153-161.

ER L BRENE 45 MR AN BORBCI S R
RO —— LR g LA A AL B ) (0], Al AL
5T , 2019, 40(4): 638-645.

Wang H, Yi X Y, Chen Y J, et al. Effects and influencing factors

of the subsidy policy for crop rotation between grains and beans:

Qj/ \juh

Case study of Hailun City and Nenjiang County of Heilongjiang
Province[J]. Research of Agricultural Modernization, 2019, 40(4):
638-645.

EEZIR, ], 'iK{ i . erAELjJXT%M%?FQEf“Eﬂ% T} 32
IEp=y i Al i G HTHE
807, AL B S KR, 2020, 41(11): 64-72.

Wang A B, He K, Zhang J B. Impact of social interaction on

5

willingness to pay for green feed of scale breeders[J]. Chinese

Journal of Agricultural Resources and Regional Planning, 2020,

41(11): 64-72.

Nawata K, Nagase N. Estimation of sample selection bias

models[J]. Econometric Reviews, 1996, 15(4): 387-400.

Penn J M, Hu W. Understanding hypothetical bias: An enhanced

meta-analysis[J]. American Journal of Agricultural Economics,

2018, 100(4): 1186-1206.

Day B, Bateman I J, Carson R T, et al. Ordering effects and choice

set awareness in repeat-response stated preference studies[J].

Journal of Environmental Economics and Management, 2012,

63(1): 73-91.

Zhang J, Kotani K, Saijo T. Public acceptance of environmentally

friendly heating in Beijing: A case of a low temperature air source

heat pump[J]. Energy Policy, 2018, 117: 75-85.

%ﬁ ZEME VRDLDL . s IS B S A AR AR 2
15 R—X R ST AF B B G R (7], Al IR ALt

[28

[}

[29

—

[30

=

[31]

[32]

[33]

[34]

[33]

[36]

7% , 2020, 41(4): 649-658.

Luo L, Li H, Xu B B. Green cognition, reality and farmers’
biological pesticide application behaviors: Explaining the
deviation between farmers’ willingness and their behaviors[J].
Research of Agricultural Modernization, 2020, 41(4): 649-658.
Lennox C, Francis J, Wang Z. Selection models in accounting
research[J]. Accounting Review, 2012, 87(2): 589-616.

Rozelle S, Taylor J, Debrauw A. Migration, remittances, and
agricultural productivity in China[J]. American Economic Review,
1999, 89(2): 287-291.

T, ST B . AR SRR POk b o
PR T ——E T T L 410 SRR P IR A S [1].
rpE R | 2020, 34(7): 43-51.

Wang Q T, Guo X Y. Perceived benefits, social network and
farmers’ behavior of cultivated land quality protection: Based on
410 grain growers’ surveys in Hua County, Henan Province[J].
China Land Science, 2020, 34(7): 43-51.

Wooldridge J M. Econometric analysis of cross section and panel
data[M]. MIT press, 2010.

Fli%8 , 5K . 57 B slxt o AR A IAFAE
LR 3CIL, 2008(4): 77-87.

Lu M, Zhang S. The effect of labor migration on public trust in
rural China[J]. World Economic Papers, 2008(4): 77-87.

Puhani P. The Heckman correction for sample selection and its
critique[J]. Journal of Economic Surveys, 2000, 14(1): 53-68.
Mz IR . ARR U5 A P Ol AR A 7 R J
TRDU AR P AR (9], A AR A2 ( ?i/\ﬂ
Ji2 ), 2019(1): 77-84, 166.

Tian Y. Cognition degree, Future expectation and farmers’ low-

[J]. 5%

2

carbon willingness in agricultural production: Based on the survey
data of farmers in Wuhan[J]. Journal of Huazhong Agricultural
University (Social Sciences Edition), 2019(1): 77-84, 166.

Zhao Q, Pan Y, Xia X. Internet can do help in the reduction
of pesticide use by farmers: Evidence from rural China[J].
Environmental Science and Pollution Research, 2021, 28: 2063-
2073.

Frs RGBS . IRV B T A A R PR
RIS 5N o—— ST I AR 1 2T (0] TP EA
- BRI S FRE | 2020, 30(4): 136-148.

Wang X T, Zhang J B, Tong Q M. Does place attachment help to
enhance farmers’ willingness to participate in rural environmental
governance?—Based on the survey data of Hubei Province[J].
China Population, Resources and Environment, 2020, 30(4): 136-
148.

( SRS  ERIL)



