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Abstract: Large-scale rearing of pigs, with family members as the main labor force, is an important mode of pig production in
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China. The characteristics of pollution caused by this breeding model are dispersion, publicity and difficulty in locating pol-
luters, all of which collectively weaken the effect of existing policies and regulations of pollution control. Interestingly, how-
ever, current policies and regulations target large-scale pig farming done at company level and pig breeding communities in
the country, while pig farming at family level is left largely unrestrained. Conversely, the pollution caused by the mostly un-
checked family-oriented pig farming has become a challenge to sustainable rural development. This paper aimed to illustrate
the factors responsible for pollution prevention behavior of farmers and to provide effective recommendations to the govern-
ment to better control pollution from family-oriented pig farming. In this paper, the pollution prevention and control behavior
of pig breeders were divided into two categories — harmless treatment and resource utilization behavior. The research utilized
a sample of 406 households engaged in pig rearing in Fujian Province, China. An empirical study was conducted to explain
how farmer psychological cognition impacted pollution prevention and control behavior using Structural Equation Model. The
moderating effect of environmental regulation on respondent psychological cognition and pollution control behavior was ex-
amined using Multi-Level Regression Model. The results showed that respondent pollution prevention and control behavior
was positively impacted by individual psychological cognition, moderated by environmental regulations. The decisions of
pollution prevention and control behaviors of farmers were due to the cognitions of responsibility, ecological rationality, and
self-assessment of own pollution control ability. The decisions were also referenced from the actions of other farmers, gov-
ernment regulation and from non-farmer groups, and it was also a rational choice to avoid risks. Incentive and guidance meas-
ures worked hand in hand with restrictive environmental regulation in the sense that restrictive regulatory measures had a more
significant effect on harmless treatment behaviors. The incentive regulation had a more important effect on resource utilization
behavior. Then guidance regulation had significant regulation effect on both harmless treatment and resource utilization be-
haviors. To promote pollution prevention and control of family-oriented scale pig farming, this paper advised the strengthening
of the application of market incentives regulation and village social capital to regulate farmer pollution prevention behavior. It
was necessary for pollution control to give a full consideration to farmer dependence on rear pigs and behavior control ability.
It was also advanced to guide farmers giving up pig farming in a reasonable way through strengthening industry transfer sup-
port and using warning and punishment measures.

Keywords: Psychological cognition; Environmental regulation; Family-oriented pig breeding; Pollution prevention and con-
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Table 1 Individual characteristics of sample pig farmers and description of the basic situation of pig farming
Item Category Percent (%) Item Category Percent (%)
Man 86.21 Age <30 3.94
Sex
Woman 13.79 31~40 18.97
Primary school or below 39.66 41~50 42.12
Education . .
Junior high school 42.86 51~60 27.59
() Senior high school 13.79 Tfsl ;;3
University or above 3.69 Breeding year 6~10 27.83
Yes 76.11 @) 11~15 33.00
Whether the village -
radtes e 238 1; 221O 23:252;
() <100 20.69 <5 29.31
Farming scale (pig) 101~250 33.50 Annual net }'ncome of 6~10 25.62
farming
251~500 27.09 (><104 ¥) 11~20 26.60
501~1 500 10.84 21~30 7.39
=1501 7.88 =31 11.08
, modeling, SEM)
. [19]
( 127~ ,
1:8), ,
” (40% =1, 40%~50%=2, ,
50%~60%=3, 60%~70%=4, 70% =5), « 10,
2 (
1/10=1, 1/10~1/8=2, 1/8~1/7=3, 1/7~1/5=4, 1/5 =5),
! ’ ( 2 EREHM
30%=1, 30%~50%=2, 50%~60%=3, 21
60%~70%=4, 70% =5)
3 >
, 3
, - (CITC)
> RUB,;
2 ATT, Cronbach «
1.2.3 MRFEIEE , Cronbach «
0.845,
, Cronbach
(structural equation o 0.531~0.895,
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Table 2 Variables and statistics of pig farmers’ pollution control behaviors and their psychological cognition and
environmental regulation
Latent variable Variable dimension Measure item Mean Star}dgrd
deviation
Using dry feces farming (ITB 1) 2.273 1.410
Pollution control Harmless disposal
behavior (ITB) . . . . 3.190 1.519
(BEH) Having biogas system meeting the breeding scale (ITB 2)
L . . 2.281 1.504
Pig urine and sewage are discharged after aerobic treatment (ITB 3)
Breeding waste is used as fodder (RUB1) 2.235 1.459
Recycling utilization . . .
(RUB) Breeding waste is used as fertilizer (RUB2) 3.285 1.492
Breeding waste is used as energy (RUB3) 3.354 1.422
Willing to use the fecal as resources (BI1) 3.421 1.248
Pollution control ~ Target intention .
behavioral Willing to adopt fecal treatment technology (BI2)  3.397 1.297
intention
(BI) . s .. . . 3.441 1.199
Execution Willing to participate in the technology training (BI3)
intention
s . . . 3.303 1.247
Willing to investment in pollution control (BI4)
s . . 2.966 1.387
Willing to pay effort and time to carry out pollution control (BI5)
It is necessary to carry out pollution control (ATT1)  4.160 0.944
Behavioral Ecological . . . X
attitude (ATT) rationality Pigs cause serious environmental pollution (ATT2) 4.032 1.202
- . . . 3.515 1.014
Responsibility ~ Pig farmers are responsible for pollution control (ATT3)
. . . 3.844 0.993
Pig farmers should take action to protect environment (ATT4)
Subjective norms ~ Neighborhood . . 2.618 1.094
(SN) pressure Non-pig farmers suggest to control the pollution (SN1)
. S . . 3.764 1.223
Reference effect  If other pig farmers take pollution control behavior, I will take too (SN2)
. . 3.879 0.994
Policy pressure ~ Government departments suggest to control the pollution (SN3)
. . . . . . o . . 2.825 1.052
Behavioral Financial ability ~ Having the financial ability to take pollution control behavior (PBC1)
perception con-
trol (PBC) . . . . . 2.897 1.079
Technical skills  Having the knowledge or technology of breeding pollution control (PBC2)
) . . . . 3.064 1.315
Self-efficacy Pollution control can improve breeding environment (PBC3)
. . . . . . 4.160 0.944
Environmental Problem perception Pig farming has caused serious pollution (PRF1)
risk perception 2564 1.176
(PRF) Risk perception  Pollution can cause harm to human health or economic benefits (PRF2) ’ ’
. . . . 2.744 1.171
Policy perception I understand the government’s policy on pollution control (PRF3)
i ici 3.229 1.081
Guldagce Pubhclt)f and Effect of publicity and education for pollution control (LER 1)
regulation education
(LER)
. . . . . . ) 1.980 1.530
Guide for other jobs Difficulty of giving up pig breeding to find other works (LER2)
. . . . 2.532 1.319
Incentive Manure consumption Convenience of the manure disposal (IER1)
regulation
(IER) . L L . L 2.345 1.267
Pollution subsidies Reasonability of pollution subsidies (ER2)
> 3.067 1.170
TeChHOI.Oéy Effect of pollution control technology promotion (IER 3)
promotion
s . . L . . 2.910 1.151
Binding Village regulations Rules of prohibits fecal direct emissions (BER 1)
regulation
(BER) ; ; 3.628 1.215
Breedclgﬁt?::lantlty Number of pig farms that are closed or removed by governments (BER2)
2.596 1.185

Emission standards Enforcement of compliance or zero emission standards (BER3)
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, SPSS 17.0 ,
0.695~0.890, 0.6; KMO 0.641, 71.667%
0.5 , [19]
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Table 3 Reliability and validity test results of pollution control behaviors and psychological cognitive variables

Cronbach «

Latent variable Yarlapce Cronbach’ a Combination reliability Mean refining variance
contribution rate
. R 28.458 0.674 0.851 0.535
Harmless disposal behavior
. . . 38.382 0.686 0.758 0.594
Recycling utilization behavior
R . . 47.050 0.895 0.890 0.619
Behavioral intention
. . 55.000 0.531 0.695 0.533
Attitude of behavior
L 62.277 0.878 0.882 0.714
Subjective norm
. . 67.276 0.732 0.732 0.478
Perception behavior control
. . . 71.667 0.787 0.790 0.557
Environmental risk perception
2.2
( 4, 4252, , 7’ (352.1),
2
2 b
, 5 2
*4 HBMHFEERBREREMINERERRBESER
Table 4 Evaluation index system and the fitting results of Structure Equation Model
Overall model Statistical test quantit Suggestive value Rudimentary model Final model
fit measure index 4 Y &8 Y
2df <3.00 2.047 1.824
Absolute index RMR <0.08 0.100 0.086
RMSEA <0.08 0.051 0.045
GFI >0.09 0.915 0.929
AGFI >0.09 0.891 0.906
NFI >0.09 0.896 0.910
Appreciation index RFI >0.09 0.879 0.892
CFI >0.09 0.944 0.957
PCFI >0.05 0.809 0.708
Contracted index PNFI >0.05 0.768 0.795
AIC Less than values of independent model 515.4, 506, 3 964.3 472.1, 506.0, 3 946.3
and standard model
CAIC Less than values of independent model 790.7,1772.6,4 056.5772.5, 1 772.6, 4 056.5
and standard model
2Fldf , RMR , RMSEA , GFI , AGFI ,NFI RFI
CFI , PCFI , PNFI , AIC , CAIC

Z/df is the ratio of chi-square value to the degree of freedom; RMR is the root mean square residual; RMSEA is the root mean

square error of approximation; GFI is the goodness of fit; AGFI is the adjusted goodness of fit; NFI, RFI, CFI respectively represent the norm fit,
the relative fit and the comparison fit index; PCFI is the parsimony comparison fit index; PNFI is the parsimony norm fit index; AIC is the
Akaike’s information criterion; CAIC is the consistent Akaike’s information criterion.
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2.3.2 , 6
5 6 , ,
0.142 62.7%  68.4%,
0156 , 2 , : 2 ,
, 0.79 0.715 0.706  0.813,
, 2.3.5 —
, 5 6
, 0.501  0.549,
2 2 b 2
2.3.3 0.768 0.694,
5 2 b
. 0.824 0.828
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Table 5 Structural equation model regression of effect of psychological cognition on pollution control behavior
Path Norl—sé?giiaégized Standard error Value of critical ratio Séir;?grc(:;id Sigr;;ig?nce

ATT—BI 0.164 0.078 2.105 0.125 0.035

SN—BI 0.301 0.056 5.334 0.284 o

PBC—BI 0.337 0.073 4.616 0.268 HEE

PRF—BI 0.346 0.065 5.357 0.307 FE*

BI-ITB 0.512 0.071 7.197 0.501 HAK
PBC—ITB 0.202 0.08 2.524 0.157 0.012

PRF—ITB 0.261 0.071 3.662 0.226 HAK

BI—-RUB 0.608 0.078 7.782 0.549 FEH
PBC—RUB 0.029 0.083 0.345 0.021 0.730
PRF—RUB 0.180 0.075 2.405 0.144 0.016

“ ” 2k xE kkx 10% 5% 1% Meanings of abbreviations in the column of “Path” are shown

in the Table 2. *, ** and *** mean significant effects of the variables at 10%, 5% and 1% levels, respectively.

R 6 IR E SRR IRIE P IS R IE 1T A B R M R

Table 6 Effects of various factors on the pollution control behaviors of pig farmers

BI ATT SN PBC PRF
Variable
Direct Indirect Direct Indirect Direct Indirect Direct Indirect Direct Indirect
BI — — 0.125 0.284 — 0.268 — 0.307 —
ITB 0.501 — — 0.063 — 0.142 0.157 0.134 0.226 0.380
RUB 0.549 — — 0.069 — 0.156 — — 0.144 0.312
2 — Meanings of abbreviations in
this table are shown in the Table 2. In the table, — means no significant effect of cognitive variables on the pollution control behaviors or behavior
intentions.

$200¢
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Fig. 2 Path diagram of the modified structural equation model effect of psychological cognition on pollution control behavior
ATT SN PBC PRF ITB RUB 2 Meanings of abbreviations are shown in the table 2.
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Table 7 Test results of regulatory effects of environmental regulation on pollution control behavior
Harmless disposal behavior Recycling utilization behavior
Variable 1 2 3 1 2 3
Model 1 Model 2 Model 3 Model 1 Model2 Model 3
BI 0.583""" 0.292""" 0.222 0.659""" 0.322"" 0.347"""
LERI 0.400™" 0.123" 0.471"" 0.314™"
LER2 -1.994™" -0.174" —0.190""" —0.143""
IER1 0.130™" 0.067 0.017"" 0.031""
IER2 0.0317" 0.036""" —0.095"" -0.197""
IER3 —0.090" —0.080 -0.104™" -0.182""
BERI 0.110"" 0.038™" 0.032"" 0.130"
BER2 0.014™" 0.071 0.063 0.329
BER3 0.434™" 0.037" 0.052""" 0.295"
BIXLER1 0.083"" 0.047"
BIXLER2 -0.007"" -0.015"
BIXIER1 0.020 0.027"""
BIXIER2 0.022 0.052"
BIXIER3 —0.004"" -0.224
BIXBERI 0.020™" 0.003""
BIXBER2 0.011" -0.077
BIXBER3 —0.025 0.070
F-statistic 1547 1754 122.3" 103.6™" 187.5™ 104.8"""
R? Adjusted R? 0.277 0.665 0.587 0.559 0.665 0.595
2 *oORE ok 10% 5% 1% Meanings of abbreviations in the column

of Variable are shown in the Table 2.

*, %% and *** mean significant effects of the variables at 10%, 5% and 1% levels, respectively.
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