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Abstract: This paper used 586 survey data of aquaculturists in the Shandong and Zhejiang provinces
of China and built two intermediary effect models by incorporating fishery cooperative support,
order fisheries participation, product quality certification, and safety factor input behavior into the
same theoretical analysis framework in order to verify the direct influence of fishery cooperative
support on safety factor input behavior of aquaculturists, as well as the intermediary effect of order
fisheries participation and product quality certification in the relationship between fishery coopera-
tive support and safety factor input behavior of aquaculturists. The research concluded that fishery
cooperative support has a significant positive influence on safety factor input behavior. Participation
in order fisheries and product quality certification have a partial intermediary effect in the relation-
ship between fishery cooperative support and safety factor input behavior of aquaculturists; their
intermediary effect accounts for 10.3% and 33.7% of the total effect. The research conclusions can
provide reference and suggestions for China’s fisheries to better carry out green aquaculture.

Keywords: fishery cooperative support; order fisheries participation; product quality certification;
safety factor input behavior

1. Introduction

In recent years, China’s annual aquaculture output had remained at a relatively sta-
ble level. It was the only major fishery country in the world where the total amount
of aquaculture aquatic products exceeded the total amount of fishing [1]. With the im-
provement of Chinese residents’ living standards and the continuous optimization of
consumption demand structure, the total output value of aquaculture industry showed
a stable growth trend [2]. In 2019, the total output value of China’s aquaculture industry
was CNY 939.163 billion. Within the industry, the total output value of mariculture was
CNY 354.203 billion, and the aquaculture area was 2.0137 million hectares. The total output
value of freshwater aquaculture was CNY 584.96 billion, and the aquaculture area was
5.1167 million hectares. However, aquaculture products quality and safety incidents such
as “excessive use of fishery drugs”, “excessive feed additives”, “hormone residue”, and
“antibiotic abuse” in China occurred frequently, which had aroused the great concern of
the whole society and the widespread concern of consumers [3–5]. The quality and safety
of aquaculture products was an important problem to be solved in the process of China’s
fishery from increasing production to improving quality [6], and most of this problem came
from the use of illegal inputs and the abuse of legal inputs in the production of aquaculture
products [7]. In 2021, the opinions of the Central Committee of the Communist Party
of China and the State Council on comprehensively promoting rural revitalization and
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accelerating agricultural and rural modernization issued by China once again pointed out
the need to comprehensively promote green and healthy aquaculture, which fully showed
that green aquaculture had attracted the great attention of the Chinese government [8]. The
international experience of aquaculture products quality and safety management showed
that the wide implementation of whole process of quality management was an important
guarantee to improve the quality and safety level of aquatic products [9]. Throughout the
quality and safety problems of aquatic products in China, the most frequent occurrence
was the input of safety factors in aquaculture. In order to improve the sustainable develop-
ment ability of fishery, the source control of aquaculture inputs had become an inevitable
choice [10].

Since the beginning of China’s 40 years of economic reform and opening-up, with the
gradual advancement of the development of fishery industrialization, the degree of organi-
zation of fishery production and operation in China has been continuously improved, and
diversified production and operation organization modes have emerged [11], such as the
traditional mode of “fishers + farmers’ market + consumers”, the wholesale market mode
of “fishers + wholesale market + farmers’ market + consumers”, the order fisheries mode
of “fishery cooperatives + aquatic products leading enterprises + dealers + consumers”,
and the internet plus mode of “internet plus production base or fishery cooperatives +
fresh electricity suppliers + consumers”. However, “cooperatives + fishermen” had become
an important organizational form of aquatic product production and an important carrier
to guide aquaculturists to realize the connection between small farmers and the big market.
The influence of fishery cooperatives on the green production behavior of aquatic products
had been widely a concern of the academic community. Martinez et al. (2011) believed
that fishery cooperatives realized the quality and safety of aquatic products through the
quality assurance of all links of its industry chain and that the key point was to control the
quantity and quality of production factors [12]. Hu et al. (2017) believed that as the vehicle
of green production of aquatic products, fishery cooperatives could provide services, help,
and support for aquaculturists, which encouraged them to carry out green production [13].
Zhao et al. (2019) believed that fishery cooperatives played a key role in optimizing re-
source allocation, improving the decentralized operation of small-scale aquaculture farmers
and promoting the quality and safety of aquatic products [14]. Liu et al. (2019) believed
that fishery cooperatives were a realistic path to solve the lack of self-endowment and
external incentive of aquaculturists’ safety factor investment behavior [15]. However, there
was a lack of research on the safety factor investment behavior of aquaculturists from the
perspective of fishery cooperatives, especially on the impact of their cooperative support
on the safety factor investment behavior.

During the input of safety factors, order fishery participation and product quality
certification were the bridge between aquaculturists and fishery cooperatives and also
were a powerful certificate and guarantee for fishery cooperatives to guide aquaculturists’
green production. Lu et al. (2005) considered that order fishery was a new model after
the internationalization of China’s fishery, which promoted the organization, scale, and
specialization of fishers, which was mainly aimed at the aquaculture industry [16]. Han et al.
(2018) considered that the participation of aquaculturists in an order fishery could not only
solve the technical, informational, and agricultural supply constraints faced by small-scale
production, but also made specific provisions on the production behavior and product
quality of trading products in the form of a beforehand contract, which would guide the
safety input behavior of aquaculturists in the production process [17]. Xue et al. (2018)
considered that product quality certification was a government-led public brand of safe
and high-quality aquatic products [18]. China has recognized that there were mainly
pollution-free aquatic products, green aquatic products, and organic aquatic products.
These “three products” played an important leading and exemplary role in ensuring the
quality and safety of aquatic products. Olaf et al. (2018) believed that the main purpose of
implementing certified production of aquatic products was to realize the transformation of
their quality and safety from terminal management to source control by strictly controlling
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the input of aquaculture factors [19]. However, there was no systematic research in the
existing literature on the influence of cooperative organizations on aquaculturists’ behavior
of green production through order production and product certification. It only focused
on the influence of aquaculturists’ participation in cooperatives on product quality and
safety and did not promote the change of their production behavior from the perspective
of cooperative support.

To sum up, the direct influence of the fishery cooperatives’ support of the safety factor
investment behavior of aquaculturists also changes the tendency of aquaculturists’ safety
production through order fishery participation and product quality certification. Based on
this, the current article used 586 survey data of aquaculturists in the Shandong and Zhejiang
provinces of China, integrated fishery cooperative support, order fishery participation,
product quality certification, and aquaculturists’ safety factor input behavior into an inter-
mediary effect model and tested the direct influence of fishery cooperation support, as well
as the intermediary role of order fishery participation and product quality certification.

2. Hypotheses and Model
2.1. Research Hypotheses
2.1.1. Hypothesis 1

The support of fishery cooperation organizations reflects the overall performance of
an organization’s concern or attention to its members [20–22]. When aquaculturists feel
supported by fishery cooperatives, they will voluntarily show more attitudes and behaviors
that are conducive to the cooperative organization and will improve the quality level of the
aquatic products industry chain through the input of safety factors at the source of aquatic
product farming. Organizational support consists of emotional support and instrumental
support [23,24]. Emotional support means that fishery cooperatives are willing to take
the initiative to meet the social and emotional needs of aquaculturists and to encourage
them to take actions conducive to achieving the goal of green farming [25]. Instrumental
support refers to the support provided by fishery cooperatives for the production process
of aquaculturists, such as agricultural materials supply, technical training, information
services and production, and marketing guidance, so as to encourage them to voluntarily
carry out the production activities of aquatic products in accordance with the organization’s
specifications [26,27]. Based on this, the article proposes Hypothesis 1:

Hypothesis 1 (H1.) The support of fishery cooperatives has a significant positive impact on
aquaculturists’ behavior of safety factors input.

2.1.2. Hypothesis 2

Order contracts can restrict the integrity behavior of various economic entities in
the aquatic product market, unify and standardize production, and greatly reduce the
transaction costs and supervision costs of intermediaries [28]. In addition, the contracts
help increase the availability of agricultural materials, information, technology, and funds
for aquaculturists in the process of order fishery participation, reducing uncertainty of
the risk and quality effectively in the production process [29]. Additionally, it can reduce
the costs of market searching and transaction, which are caused by asymmetry of external
information. Therefore, it will ultimately improve aquaculturists’ technical ability and
willingness to participate in the production of quality and safe aquatic products, cause
them to reduce the use of fishery drugs, and standardize production in strict accordance
with the requirements of the organization. Based on this, the article proposes Hypothesis 2:

Hypothesis 2 (H2.) Order fisheries participation has an intermediary effect in the relationship
between the fishery cooperatives’ support and the aquaculturists’ behavior of safety factors input.
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2.1.3. Hypothesis 3

Fishery cooperatives that promote product quality certification not only can cooperate
with aquaculturists in the production process of aquatic products industry chain by estab-
lishing a benefit connection mechanism of “risk sharing and benefit sharing” with them,
but also can affect their availability of aquaculture materials, information, technology, and
other factors [30]. It can reduce the operation standard difficulty of many aquaculturists
under the requirements of product quality certification, promote the adoption and improve-
ment of green technology by them, and enhance the production capacity of quality and safe
aquatic products [31]. On the other hand, cooperative support can enhance the awareness
and willingness of aquaculturists to “three products and one standard” product certifi-
cation, and then radiate and drive them to carry out quality and safety production [32].
Based on this, the article proposes Hypothesis 3:

Hypothesis 3 (H3.) Product quality certification has an intermediary effect in the relationship
between the fishery cooperatives’ support and the aquaculturists’ behavior of safety factors input.

2.2. Theoretical Model

Based on the above analysis, the authors constructed a theoretical model of the
relationship between fishing cooperatives’ support, participation in order fisheries, product
quality certification, and safety factors input behavior of aquaculturists, as shown in
Figure 1.
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3. Materials and Methods
3.1. Description of Research Variables
3.1.1. Dependent Variable

Due to the particular nature of aquaculture, the quality and safety problems of aqua-
culture mainly focus on seedling, drug, and pollutant residues. The dependent variable
studied in this paper was the safety factor input behavior of aquaculturists, which is mainly
defined from the three perspectives of seed, feed, and fishery medicine. The measurement
standard of seedlings mainly the health and quality of seedlings [33], the measurement
standard of feed is mainly the use of additives and the basis for the use of additives [34,35],
and the measurement standard of fishery drugs is mainly the key factors of purchasing
fishery drugs, the basis for judging the effect of fishery drugs, the application amount of
fishery drugs, and the impact of fishery drugs on aquaculture water quality and environ-
ment [36–38]. Only when the above three elements are in line with quality and safety, is it
considered that the safety factor input behavior of aquaculturists is safe.

3.1.2. Key Independent Variable

The key independent variable studied in this paper is fishing cooperatives’ support.
Referring to the research results of Ling Wenquan and others on the measurement indica-
tors of organizational support [23], the support of fishery cooperatives was divided into
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two dimensions: emotional support and instrumental support. Emotional support was
measured by four indicators: respect, attention, trust, and care of fishery cooperatives for
aquaculturists, and instrumental support was measured by four indicators: agricultural
materials supply, technical training, information service, and production and marketing
guidance provided to aquaculturists by fishery cooperatives. According to Likert’s five
component scale method, the eight categories were assigned as 1–5 from low to high, which
is shown in Table 1.

Table 1. Variable description of fishing cooperatives’ support.

Dimension Index Meaning and Measurement Mean Standard
Deviation

Factor Analysis Results

Factor 1 Factor 2

Emotional
support

The fishery cooperative
society you participate in
respects your
production decisions.

1 = very disrespect;
2 = disrespect;
3 = fair; 4 = respect;
5 = very respect

3.690 1.160 0.806 0.207

The fishery cooperative
society you participate in
values your
personal interests.

1 = very little attention;
2 = not important; 3 = fair;
4 = important;
5 = very important

3.904 1.104 0.872 0.157

The fishery cooperative
society you participate in
trusts the quality of
your products.

1 = very distrust;
2 = distrust; 3 = fair;
4 = trust; 5 = very trust

3.712 1.015 0.813 0.153

The fisheries cooperative
you participate in will give
you care when you are
in difficulty.

1 = Not very concerned;
2 = Not concerned;
3 = General; 4 = Cared;
5 = Very concerned

3.550 1.110 0.811 0.081

Instrumental
support

The fishery cooperative
society you participate in
provides
aquaculture information.

1 = Never provide;
2 = Almost not provide;
3 = Provide but not meet;
4 = Provide conditionally;
5 = Provide can meet

3.445 1.109 0.195 0.815

The fishery cooperative
society you participate
in provides
technical training.

1 = Never provide;
2 = Almost not provide;
3 = Provide but not meet;
4 = Provide conditionally;
5 = Provide can meet

3.480 0.998 0.184 0.797

The fishery cooperative
society you participate
in provides
information services.

1 = Never provide;
2 = Almost not provide;
3 = Provide but not meet;
4 = Provide conditionally;
5 = Provide can meet

3.541 1.066 0.103 0.812

The fishery cooperative
society you participate in
provides production and
marketing guidance.

1 = Never provide;
2 = Almost not provide;
3 = Provide but not meet;
4 = Provide conditionally;
5 = Provide can meet

3.672 1.121 0.104 0.823

The commonality corresponding to the survey sample data was calculated by us-
ing SPSS 24.0 software, and its values were higher than 0.4, indicating that the sample
information could be effectively extracted. Meanwhile, the KMO test value was 0.831,
which is greater than 0.7, and the approximate chi-square value of Bartlett’s sphere test was
814.676 (sig = 0.000), which means that the sample data were valid and suitable for factor
analysis. The maximum variance method was used for factor rotation, and the cumulative
variance contribution rate was 69.43%. The variance contribution rate of common factor
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1 was 35.27%, including the respect, attention, trust, and care of fishery cooperatives to
aquaculturists, which was named emotional support. The variance contribution rate of
common factor 2 was 34.16%, including agricultural materials supply, technical training,
information service, production and marketing guidance and other variables provided
by fishery cooperatives for aquaculture farmers, which was named instrumental support.
Combined with the factor load coefficients, the weighted average method was used to
calculate the total factor variable score of organizational support. Taking the variance
contribution rate of each common factor as the weight, the factor score values of emotional
support and instrumental support were weighted and summed to calculate the fishery
cooperative support index of each sample. The specific calculation formula was as follows:

Fishing cooperatives’ support = (emotional support × 35.27% + instrumental support × 34.16%)/69.43%

3.1.3. Intermediary Variables

The intermediary variables in this study were order fishery participation and product
quality certification. The intermediate variables adopted the binary assignment method to
measure the order fishery participation and product quality certification of aquaculturists;
that is, the order fishery participation was characterized by whether to participate in the
order contract of fishery cooperatives, and the product quality certification was verified
by whether it had obtained the pollution-free agricultural product standards, green food
standards, and organic food standards stipulated by the government.

3.1.4. Control Variables

In order to avoid interference from other variables that may have affected the safety
factor input behavior of aquaculturists, control variables such as individual characteristics
of aquaculturists and their family characteristics were added to the empirical model. The
individual characteristic variables included gender, age, and education level of aquaculture
farmers. The family characteristic variables included total number of families, number
of labor forces, total household income, aquaculture areas, aquaculture years, and sales
income of aquatic products. The meanings and descriptive statistics of the main variables
used in this study are shown in Table 2.

Table 2. Definition, assignment, and descriptive statistics of variables.

Variable Name Variable Definition and Description Mean Standard Deviation

Security element input
behavior

Your family’s aquatic product seedlings are healthy and
high-quality: 1 = completely disagree; 2 = disagree;
3 = basically agree; 4 = agree; 5 = completely agree

3.603 1.036

In order to ensure the quality and safety of aquatic products,
you generally do not use feed additives in your feed:
1 = completely disagree; 2 = disagree; 3 = basically agree;
4 = agree; 5 = completely agree

3.607 1.171

If you use feed additives, you will strictly implement the
safety index limit of the fishery compound feed:
1 = completely disagree; 2 = disagree; 3 = basically agree;
4 = agree; 5 = completely agree

3.734 1.352

You regard the quality and safety of aquatic products as the
most critical factor when purchasing fishery drugs:
1 = completely disagree; 2 = disagree; 3 = basically agree;
4 = agree; 5 = completely agree

3.533 1.045

You will control the amount of fishery drugs used in strict
accordance with the instructions and determine the effect:
1 = completely disagree; 2 = disagree; 3 = basically agree;
4 = agree; 5 = completely agree

3.524 1.078
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Table 2. Cont.

Variable Name Variable Definition and Description Mean Standard Deviation

Do you think the use of safe and low-residue fishery drugs is
very important to the aquaculture water quality environment:
1 = completely disagree; 2 = disagree; 3 = basically agree;
4 = agree; 5 = completely agree

3.437 1.005

Fishing cooperatives’ support Emotional support and tool-supported factor analysis results 3.626 0.743

Order fisheries participation Have you participated in the fishery cooperative’s order
contract: 0 = No; 1 = Yes 0.349 0.478

Product quality certification

Whether your aquatic products have been certified by the
government or fishery cooperatives (certificates of
pollution-free agricultural products, green food, organic food):
0 = No; 1 = Yes

0.590 0.493

Gender Respondent’s gender: 0 = male; 1 = female 0.166 0.373

Age The actual age of the respondent (years) 40.603 8.916

Education level

Respondent’s education level: 1 = primary school and below;
2 = junior high school;
3 = high school or technical secondary school;
4 = junior college; 5 = undergraduate and above

1.913 0.784

Total number of households Household population of the respondent (person) 5.559 1.783

Number of farming laborers Number of surveyed households aquaculture (person) 2.764 1.095

Total household income Annual household income of respondents (ten thousand) 29.253 5.384

Aquaculture area The total aquatic product farming area of the surveyed
household (mu) 19.712 4.962

Years of aquaculture The number of years the respondent has engaged in aquatic
product cultivation (years) 9.498 5.176

Sales revenue of aquatic
products

Respondents’ household income from aquatic products sales
(ten thousand) 24.279 6.609

3.2. Source of Sample Data

The data of this paper mainly came from the questionnaires. The sample objects
were aquaculturists in Rongcheng City, Shandong Province, and Xiangshan City, Zhejiang
Province of China. According to the economic level, topographic characteristics, and
breeding characteristics of the sample areas, representative regional aquaculturists were
selected to issue questionnaires through the fishery management department and the
university resource platform. In order to ensure the authenticity and scientific nature of the
survey, the questionnaires were distributed in the form of stratified level-by-level sampling
and random sampling. The specific sampling process was as follows: 5 townships (streets)
were randomly selected in each area, 6 villages were randomly selected in each township
(street), and finally 10 aquaculture households were randomly selected in each village.
In this survey, 300 questionnaires were distributed in Rongcheng City and Xiangshan
City, respectively, and a total of 600 questionnaires were distributed in the whole data
survey process. After excluding some questionnaires with missing data and inconsistent
information, 586 valid questionnaires were obtained, with a questionnaire recovery rate
of 97.7%.

3.3. Empirical Model Selection

Through the intermediary effect test method, this paper constructed the intermediary
effect test model for empirical analysis. The specific regression model is as follows:

SI′ = α0 + α1OS + α2X + µ1 (1)
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M = β0 + β1OS + β2X + µ2 (2)

SI ′′ = c0 + c1OS + c2M + c3X + µ3 (3)

In Formulas (1)–(3), the dependent variable is abbreviated as “SI”, the independent
variable is abbreviated as “OS”, and the intermediary variable is replaced by “M”, which
includes order fisheries participation (OP) and product quality certification (PB), while
other control variables are represented by “X”; µi is a random disturbance item, and αi, βi,
ci are model regression coefficients. The specific testing process of the intermediary effect
model is as follows:

The first step was regression analysis. Previous studies showed that when the number
of dependent variables categories is large, we should consider using linear regression
analysis to test the intermediary effect; when the intermediary variables are binary variables,
we should consider using logistic regression for testing. Therefore, the intermediary effect
test in this article drew on the method and performed three regressions: (1) performed the
linear regression of OS→SI, and obtain the coefficient α1 and its corresponding standard
error estimate; (2) performed OS→OP and OS→PB logistic regression to obtain coefficient
β1 and its corresponding standard error estimate; (3) performed linear regression of OS and
OP→SI with OS and PB→SI to obtain coefficients c1, c2, and their corresponding standard
error estimates.

The second step was standardization. The regression coefficients from the first step
were standardized. We calculated the variance and standard deviation of the dependent
variable, independent variable, and intermediate variable, then calculated the standardized
logistic regression coefficients α1

std, β1
std, c1

std, and c2
std. The formula is as follows:

SI′ = LogitP (SI = 1|OS ) = ln
P (SI = 1|OS )
P (SI = 0|OS )

SI ′′ = LogitP (SI = 1|M, OS ) = ln
P (SI = 1|M, OS )
P (SI = 0|M, OS )

SD (SI′) =

√
α2

1var(OS) +
π2

3
,

SD (SI ′′ ) =

√
c2

1var (OS) + c2
2var (M) + 2c1c2cov (OS, M) +

π2

3
,

αstd
1 = α1 ·

SD (OS)
SD (SI′)

, βstd
1 = β1 ·

SD (OS)
SD (M)

, cstd
1 = c1 ·

SD (OS)
SD (SI′ ′)

,

cstd
2 = c2 ·

SD (M)

SD (SI′ ′)

Among them, π2

3 is the variance of the standard logistic distribution.
In the third step, the Sobel method was used to test the significance of the z value.

First, we calculated the standard error corresponding to each standardized regression
coefficient and then calculated the standard error corresponding to the mediation effect.
The specific formula is as follows:

SE (αstd
1 ) = SE (α1) ·

SD (OS)
SD (SI′)

, SE (βstd
1 ) = SE (β1) ·

SD (OS)
SD (M)

SE (cstd
1 ) = SE (c1) ·

SD (OS)
SD (SI′ ′)

, SE (cstd
2 ) = SE (c2) ·

SD (M)

SD (SI ′′ )

SE
(

β1cstd
2

)
=

√(
cstd

2
)2(SE

(
β1

std
))2

+
(

βstd
1
)2(SE

(
cstd

2
))2



Sustainability 2021, 13, 10714 9 of 15

Finally, the z value was calculated, Z =
β1cstd

2
SE (β1cstd

2 )
. The test result was considered

significant if the z value was greater than 1.96, indicating that there was a mediation effect,

and the mediation effect accounted for β1·cstd
2

β1·cstd
2 +αstd

1
.

4. Results

In this paper, the combination of linear regression and logistic regression was used
to analyze the safety factor input behavior of aquaculturists. The test of the intermediary
effect was also divided into two steps to complete. From Tables 3 and 4, the R2 of each
empirical model passed the significance test, which shows that the application of the test
model was reasonable.

Table 3. The intermediate effect test and estimation results of order agriculture participation on the
safety factor input behavior.

Variable

Dependent Variable

Safe Investment
Behavior

(1)

Order Fisheries
Participation

(2)

Safe Investment
Behavior

(3)

Fishing cooperatives’ support 0.561 ***
(9.630)

1.581 ***
(4.371)

0.503 ***
(8.475)

Order fisheries participation 0.427 ***
(3.432)

Gender 0.053
(0.455)

0.251
(0.399)

0.024
(0.212)

Age −0.014 **
(−2.862)

−0.131 ***
(−4.161)

−0.010
(−1.952)

Education level 0.125 *
(2.264)

0.639 *
(2.107)

0.107
(1.969)

Total number of households −0.023
(−0.601)

0.205
(1.002)

−0.034
(−0.889)

Number of farming laborers 0.019
(0.308)

−0.511
(−1.504)

0.036
(0.586)

Total household income 0.012
(0.957)

0.014
(0.247)

0.013
(1.013)

Aquaculture area −0.021
(−0.817)

0.333 *
(2.475)

−0.033
(−1.311)

Years of aquaculture 0.050 ***
(3.786)

0.146 *
(2.348)

0.041 **
(3.096)

Sales revenue of aquatic
products

0.037 *
(2.391)

0.097
(1.333)

0.032 *
(2.114)

Intercept term 0.629
(1.472)

−13.718 ***
(−5.119)

1.002 *
(2.323)

R2 0.480 0.539 0.506

F value/likelihood ratio test 20.083 *** 159.766 *** 20.231 ***
Note: ***, **, * indicate significance at the statistical level of 1%, 5%, and 10%, respectively. The t value is in
the brackets.



Sustainability 2021, 13, 10714 10 of 15

Table 4. The intermediate effect test and estimation results of product quality certification on the
safety factor input behavior.

Variable

Dependent Variable

Safe Investment
Behavior

(1)

Product Quality
Certification

(2)

Safe Investment
Behavior

(3)

Fishing cooperatives’ support 0.561 ***
(9.630)

2.480 ***
(6.612)

0.372 ***
(5.738)

Product quality certification 0.602 ***
(5.457)

Gender 0.053
(0.455)

−0.729
(−1.165)

0.113
(1.021)

Age −0.014 **
(−2.862)

−0.061 *
(−2.561)

−0.010 *
(−2.052)

Education level 0.125 *
(2.264)

0.773 **
(2.757)

0.077
(1.457)

Total number of households −0.023
(−0.601)

−0.199
(−1.093)

−0.007
(−0.185)

Number of farming laborers 0.019
(0.308)

0.027
(0.091)

0.018
(0.310)

Total household income 0.012
(0.957)

0.008
(0.149)

0.011
(0.962)

Aquaculture area −0.021
(−0.817)

0.016
(0.133)

−0.025
(−1.042)

Years of aquaculture 0.050 ***
(3.786)

0.051
(0.872)

0.048 ***
(3.820)

Sales revenue of aquatic
products

0.037 *
(2.391)

0.235 **
(3.011)

0.021
(1.416)

Intercept term 0.629
(1.472)

−12.906 ***
(−5.276)

1.286 **
(3.065)

R2 0.480 0.447 0.542

F value/likelihood ratio test 20.083 *** 138.624 *** 23.375 ***
Note: ***, **, * indicate significance at the statistical level of 1%, 5%, and 10%, respectively. The t value is in
the brackets.

4.1. The Intermediary Effect Test of Order Fisheries Participation

The models (1)–(3) in Table 3 are the test results of the intermediary effect of the
participation of order fisheries in the relationship between fishing cooperatives’ support
and safety factor input behavior of aquaculturists. According to the intermediary effect
test procedure:

First, we performed the linear regression of the fishing cooperatives’ support for
the safety factor input behavior. From the model (1) (OS→SI), it can be seen that the
fishing cooperatives’ support had a significant positive impact on the safety factor input
behavior of aquaculturists, with a regression coefficient of 0.561, which shows that the
fishing cooperatives’ support can effectively improve the safety factor input behavior of
aquaculturists. The hypothesis H1 can be verified.

Secondly, we performed the logistic regression of the fishing cooperatives’ support
for the order fisheries participation. The test result of model (2) (OS→OP) shows that the
fishing cooperatives’ support had a significant positive impact on aquaculturists’ order
fishery participation decision-making, and the regression coefficient was 1.581, indicating
that the fishing cooperatives’ support can significantly increase the probability of farmers
participating in order fishery.
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Finally, we performed a linear regression of the influence of the fishing cooperatives’
support and order fishery participation on the safety factor input behavior. The model
(3) (OS→OP→SI) shows that after the introduction of order fishery participation, it had
a significant positive impact on the safety factor input behavior, and the regression coeffi-
cient was 0.427, indicating that the participation of order fishery will increase the safety
factor input behavior. At the same time, the fishing cooperatives’ support still had a sig-
nificant positive impact on the safety factor input behavior, and the regression coefficient
was reduced from 0.561 to 0.503. Combining the linear regression and logistic regression
estimation results of models (1)–(3), we adopted the Sobel test and obtained Z = 2.65 > 1.96.
It indicates that the participation of order fisheries has a part in the relationship between
the fishing cooperatives’ support and the safety factor input behavior of aquaculturists.
The intermediary effect was 0.058, and the proportion was 10.3%. It indicates that 10.3%
of the effect of the fishing cooperatives’ support on the safety factor input behavior of
aquaculturists came from the participation of order fisheries. R2 increased from 0.480
in model (1) to 0.506 in model (3), indicating that the intermediary variable significantly
improves the model’s interpretation of the safety factor input behavior of aquaculturists.
The hypothesis H2 can be verified.

4.2. The Intermediary Effect Test of Product Quality Certification

The models (1)–(3) in Table 4 are the test results of the intermediary effect of product
quality certification in the relationship between fishing cooperatives’ support and safety
factor input behavior of aquaculturists. According to the intermediary effect test procedure:

First, we performed the linear regression of the fishing cooperatives’ support for the
safety factor input behavior. From the model (1) (OS→SI), it can be seen that the fishing
cooperatives’ support had a significant positive impact on the safety factor input behavior,
with a regression coefficient of 0.561, which shows that the fishing cooperatives’ support
can improve the safety factor input behavior of aquaculturists effectively.

Secondly, we performed the logistic regression of the fishing cooperatives’ support for
the product quality certification. From the model (2) (OS→PB), it shows that the fishing
cooperatives’ support had a significant positive impact on the product quality certification,
with a regression coefficient of 2.480, indicating that the fishing cooperatives’ support can
significantly improve the possibility of product quality certification.

Finally, we performed a linear regression of the influence of the fishing cooperatives’
support and product quality certification on the safety factor input behavior. The model (3)
(OS→PB→SI) shows that after the introduction of product quality certification, it had
a significant positive impact on the safety factor input behavior, with a regression coefficient
of 0.602, indicating that product quality certification will encourage aquaculturists to
enhance the safety factors input behavior. At the same time, the fishing cooperatives’
support still had a significant positive impact on the safety factor input behavior, and the
regression coefficient was reduced from 0.561 to 0.372. Combining the linear regression
and logistic regression estimation results of models (1)–(3), we adopted the Sobel test
and obtained Z = 5.57 > 1.96. It indicates that product quality certification has a part
in the relationship between the fishing cooperatives’ support and the safety factor input
behavior of aquaculturists. The intermediary effect was 0.189, and the proportion was
33.7%. It indicates that 33.7% of the effect of the fishing cooperatives’ support on the safety
factor input behavior came from product quality certification. R2 increased from 0.480
in model (1) to 0.542 in model (3), indicating that the intermediary variable significantly
improves the model’s interpretation of the safety factor input behavior of aquaculturists.
The hypothesis H3 was verified.

5. Discussion
5.1. Influence of Fishery Cooperative Support on Safety Factor Input Behavior of Aquaculturists

The empirical results indicate that the fishery cooperatives’ support has a significant
positive influence on the safety factor input behavior of aquaculturists. The possible
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explanation is that the emotional support of fishery cooperatives helps to meet the social
and psychological needs of aquaculturists, further stimulates the potential of their mutual
benefit psychology, and encourages them to make positive return behavior effectively, so as
to enhance their willingness to invest in safety factors [39]. Additionally, the instrumental
support of fishery cooperatives can provide information, capital, technology, and training
to aquaculturists for enhancing their ability to broaden sales channels, improve technical
level, alleviate capital pressure, reduce transaction costs, and resist risks [40]. Based on
reciprocal behavior theory and social exchange theory, when aquaculturists perceive the
stronger support from fishery cooperatives, the more active they will be in the process
of aquatic product production. It reflects the influence of fishery cooperatives’ support
on the maintenance of the psychological contract and the change in behavior norms
of aquaculturists.

5.2. Intermediary Effect Analysis of Order Fishery Participation

The empirical results indicate that order fishery participation has partial intermediary
effects in the relationship between the fishery cooperatives’ support and the safety factor
input behavior of aquaculturists, and the intermediary effects account for 10.3% of the
total effects, which indicates that partial effects of fishery cooperative support on the safety
factor input behavior come from order fishery participation. The possible explanation
is that the fishery cooperatives’ support helps to improve the availability of agricultural
materials, information, technology, and financial services for aquaculturists in the process
of order fishery participation [41], effectively reduces the risk and quality uncertainty
in the production process, improves their psychological expectation of producing green
and safe aquatic products, and then encourages them to carry out the safety factor input
behavior. Order fishery not only can solve the production constraints faced by small-scale
aquaculturists and effectively reduce the degree of aquaculture risk [42], but also can
provide specific provisions on the production behavior and product quality of trading
products in advance in the form of contracts, which will guide aquaculturists to carry
out green production behavior and aquatic product quality control behavior. Generally
speaking, participating in order fishery can encourage aquaculturists to pay more attention
to the safety of factors input, then help them to do their best to produce green aquatic
products, so that aquaculturists’ awareness of green and safe production can be consciously
incorporated into the aquaculture process of aquatic products.

5.3. Intermediary Effect Analysis of Product Quality Certification

The empirical results indicate that product quality certification has partial interme-
diary effects in the relationship between the fishery cooperatives’ support and the safety
factor input behavior of aquaculturists, and the intermediary effects account for 33.7% of
the total effects, which indicates that partial effects of fishery cooperative support on the
safety factor input behavior come from product quality certification. The possible expla-
nation is that product quality certification is an important starting point for improving
the quality level and market competitiveness of aquatic products. Since the important
participants in product quality certification are cooperative organizations, they have strict
production standards for aquaculturists who join product quality certification [43]. The
support of fishery cooperatives can help aquaculturists reduce the complex procedures and
improve their awareness of aquatic product quality certification and can also guide them
to carry out safe production in strict accordance with the national product certification
requirements of “three products and one standard”. Generally speaking, the strictness and
standardization of product quality certification can effectively improve the safety produc-
tion awareness of aquaculturists [44] and can organize the knowledge popularization and
standardized information service support of product quality certification to drive the green
production of aquaculturists, helping them to more consciously form the self-disciplined
behavior of safe green production.
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5.4. Prospects for Research

This paper mainly discusses the mechanism and influence of organizational support
on safety factor input behavior of aquaculturists. In fact, the quality control process of
aquatic products includes the whole process from pond to table, and there are quality and
safety problems in each link. Future research should expand the research content as much as
possible, incorporate organizational support into the analysis framework of aquatic product
industry chain, and study the main behavior of aquatic product quality control in the key
links of the industrial chain. At the same time, limited by time and ability, this paper only
conducted a questionnaire survey in Rongcheng, Shandong, and Xiangshan, Zhejiang, and
collected 586 fishers’ questionnaires as data. As there are still great differences in the natural
and cultural environment and in the level of industrial development, the data analyzed here
may not fully reflect the overall situation of aquatic product production in other regions
of China. Therefore, a follow-up study will expand the sample size, improve the sample
representativeness, compare and analyze the characteristics of organizational support and
aquatic product quality control in different regions, and draw a more general conclusion.

6. Conclusions

This paper used 586 survey data of aquaculturists in Shandong and Zhejiang provinces
of China, and build two intermediary effect models by incorporating fishery cooperative
support, order fisheries participation, product quality certification, and safety factor in-
put behavior into the same theoretical analysis framework in order to verify the direct
influence of fishery cooperative support on safety factor input behavior of aquaculturists,
as well as to assess the intermediary effect of order fisheries participation and product
quality certification in the relationship between fishery cooperative support and safety
factor input behavior of aquaculturists. The research concludes that fishery cooperative
support has a significant positive influence on safety factor input behavior. Participation
in order fisheries and product quality certification have a partial intermediary effect in
the relationship between fishery cooperative support and safety factor input behavior of
aquaculturists; their intermediary effect accounts for 10.3% and 33.7% of the total effect.
Combined with the research conclusions, China fishery cooperatives should implement
a unified procurement system of fishery chemicals and should supervise farmers’ safe
production in the production process. Fishery cooperation organizations should pay atten-
tion to the pertinence of technical training in key links and should improve the technical
training content of fishery cooperatives to enhance the safety production awareness of
aquaculturists. The conclusions can provide reference and suggestions for China’s fisheries
as they better carry out green aquaculture.
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