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Abstract: The purpose of this research is to evaluate the perceptions and attitudes relating to Good
Aquaculture Practices (GAP) in compliance held by a subgroup of Thai GAP certified shrimp farmers
based on a structured questionnaire and in-depth interviews. Different levels of farmers” experiences
with the method of farming resulted in significant differences in perspective and attitude in some do-
mains studied, especially environmental sustainability and constraints to GAP production. Moreover,
all farmers were willing to adopt GAP in order to create a safer certified farm, including reducing
chemical use and reporting outbreaks of disease. Their main concerns surrounded the expenses
required to change practices and farm safety certification to the shrimp farmers improvement, market
volatility, and price fluctuations. It was evident that the important issues remain regarding GAP
cost. The outcomes of this study will help farmers to understand the requirements towards safer and
sustainable production and support policy developers in development of policies, strategies, and
programs to encourage participation in GAP certification.

Keywords: Good Aquaculture Practices (GAP); farmers’ perspective; farmers’ attitudes; certification;
shrimp farming

1. Introduction

In recent years, consumers have shown increasing concern with the health benefits,
food safety, and quality of their food products. This comes in parallel with higher liter-
acy rates and education levels of consumers. The recurrences of food-borne illness and
diseases along with the current global COVID—19 pandemic have raised awareness of
food safety issues among all the stakeholders, including producers, processors, retailers,
and consumers. This has not only reduced consumers’ confidence in food safety but also
raised more significant concerns regarding the sustainability of the food industry and
trade [1-3]. Production sustainability, environmental responsiveness, and animal welfare
are core concerns globally, reflected in the United Nations Sustainable Development Goals
(UN SDGs). This translates into a willingness to pay higher prices for sustainably sourced
‘premium’” goods. Corsin et al. [4] identified that retail marketing influences what con-
sumers are willing to pay as much as what they want to buy. This increasing focus on
food safety and sustainability through the entire production chain makes possible a drive
towards the emergence of a new market of safely produced ethical food products [5-7]. It
is going to be essential to offer evidence about food safety control systems, such as Good
Agricultural Practices (GAP), Good Manufacturing Processes (GMP), etc. to retailers and
consumers to increase confidence levels. In the domestic markets of Thailand, retail stores
have been considered as the most important influencers for the adoption of such practices
by producers [7,8].

The “Theory of Planned Behavior (TPB)” has generally been used theory in social and
behavioral science including on the food safety knowledge, attitude, and practices (KAP) of
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food handlers [9]. This provides a systematic way of understanding behaviors by specifying
relations among variables. A few reports have recently been published on the practices
of farmers at the primary production level, such as dairy producers for quality control
in Canada [10], the lettuce farmers engaged in on-farm food safety practices in Iran [9],
and the safety and quality related behavior of swine farming in China [11]. The KAP, a
quantitative survey tool, has similarly extensively been employed in various health-related
studies, relating to sanitation, personal hygiene, and other disease preventive measures.
The food safety measures taken initially at farm level are necessary barricade to prevent
the occurrence of food safety issues, and thus to ensure the safer food products. However,
there are limited studies on-farm level food safety in aquaculture. Recent advances in
aquaculture technology and rising demand for global shrimp farming are very important
for the economy. Since the 1970s, the favored species has been Penaeus monodon, also called
the giant tiger prawn or black tiger shrimp. In 1999, the white leg shrimp (Litopenaeus
vannamei, formerly Penaeus vannamei), also known as the Pacific white shrimp, was also
introduced [12].

At present, Thailand is a significantly important contributor to aquaculture pro-
duction for both domestic and global markets, mostly for Penaeus vannamei. The total
production of shrimp was about 298,343 tons in 2018, of which Penaeus vannamei accounted
for 259,966 tons, roughly 87% of all marine shrimp gained from aquaculture. The United
States of America (USA), Japan, European Union (EU), and Canada are the largest markets
for P. vannamei exports, amounting to a combined 146,710 tons, at a value of around USD
1.42 billion [13]. The aquaculture sector is looking for efficient tools to reassure consumers
and retail buyers due to progressively stricter regulations concerning product safety and
production methods. The ever-growing demand and rapid growth in the industry have
led to environmental and food safety problems. The resulting public concern has led many
buyers to ask for product quality guarantees. This, in turn, has influenced the increase in
requests for GAP certification [14].

Good Agricultural Practices (GAP) covers the processes of producing crops (e.g., fruits,
vegetables, and grains) and livestock (e.g., meat, eggs, milk, leather, and wool). A specific
type of GAP, referred to as Good Aquaculture Practices, covers specific aquafarming
concerns for products including fish, crustaceans, mollusks, aquatic plants, and algae. The
practice standards relating to the quality, sustainability, and food safety characteristics of
both domestically grown and imported agricultural products. GAP extends the concept of
sustainability beyond that which farmers have traditionally focused on, from economic
to environmental and food safety concerns [15]. Thailand’s National Policy is highly
concerned with public health and especially related to food safety and overseen by the
National Bureau of Agricultural Commodity and Food Standards (ACFS). An attempt has
been made to direct small-scale farmers to improve on-farm operations, with the goal of
improving food safety and controlling food processing throughout the food chain. GAP has
widespread global acceptance as a set of standards contributing to the safe and sustainable
cultivation of marine food products. GAP is necessary for the sector to produce food
products which comply with food laws and regulations.

In Thailand, the main government agency responsible for aquaculture standards
training, auditing, and certifying is the Department of Fisheries (DOF) under the Ministry
of Agriculture and Cooperatives (MOAC). Products and production systems are certified
in accordance with GAP as international standards to support the DOF policy of enhancing
aquaculture capabilities. Standard certifications are divided into two types as follow:

(1) “General standards” or “voluntary standards” for the benefit of production develop-
ment to meet international standards rather than for enforcement.

(2) “Mandatory standards” are those under Ministerial Regulations that require com-
pliance for agricultural products for reasons of consumer health protection or are
necessary for the economy. Exports are required to follow mandatory standards.

The DOF has implemented general or voluntary standards for the GAP certification
program to promote hygiene, food safety, and the prevention of chemical residues. The
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GAP standard for shrimp farming was first certified in 2003 by the DOF [16]. In 2009, Good
Aquaculture Practices for marine shrimp farm, or GAP—7401 standard, was developed by
the ACFS to correspond to demands consistent with international guidelines. The number
of GAP certified shrimp farms in Thailand was only 9111 out of a total of 12,814 registrant
farms [17]. The reason for having lower GAP certified farmers is still unclear. The lack
of farmers’ knowledge and awareness towards the adoption and benefits of GAP could
be one reason. Increasing the understanding on attitudes of shrimp farmers in the region
may shed light on the causes of slow adoption and highlight strategies to improve GAP
standards implementation. None of the research has yet been conducted towards finding
the stakeholders’ perceptions, knowledge, and attitudes for the GAP in aquaculture. This
research thus aims to investigate the farmers’ perceptions and attitudes on the adoption of
Good Aquaculture Practices (GAP) in shrimp farming for future growth and trade.

2. Materials and Methods
2.1. Study Design

The cross-sectional KAP study was conducted to identify the issues affecting GAP
adoption in the Thai shrimp farming industry [18]. The study area included three provinces
in the eastern region of Thailand, with 2889 GAP shrimp certified farms, accounting for
31.71% of the total GAP shrimp farms in the country (9111 farms). The selected provinces
were Chachoengsao (1180 farms), Chanthaburi (911 farms), and Trat (408 farms) [13]. The
estimate of the sample size was analyzed following the formula developed by Yamane [19].
The overall data set was comprised of 508 GAP farms from districts of Chachoengsao
(Bangkhla, Muang, Khlong- Khuean), Chanthaburi (Laem-Sing, Tha-Mai, Na-Yai-Am), and
Trat (Muang). All of the respondents were registered and certified with GAP standards by
the DOF.

2.2. Data Collection, Survey Methods, Tools, and Analysis

The exploratory survey was conducted to obtain the information on actual farms in
selected province of Thailand. The region and provinces were primarily selected based on
having the highest density of GAP certified farms, followed by the districts in the region
having a higher number of GAP standards shrimp farms. The primary data was collected
by interviewing (face-to-face) the farmers with structured questionnaires between January
and September 2019. Secondary data on lists of GAP certified farmers were provided by
DOF, Thailand. The questionnaires were validated by the experts from the Department
of Fisheries, Thailand. The farmers were categorized into three groups based on the year
of GAP adoption. Those who had adopted GAP farming for less than three years (new-
adopters) accounted for 20.5%, whereas mid-adopters (3—6 years) accounted for 36.2% of
the sample. About 43.3% of the farmers (old- adopters) were found adopted GAP for more
than 6 years. Similar systems to classify groups of adopters have been used in previous
studies [20,21]. The Statistical Package for the Social Sciences (SPSS) software Version 23
was used for the descriptive statistical analysis. Mean values obtained in different groups
for metric variables were compared by one way ANOVA. Chi-square was generated for
the comparison of frequencies of categorical data. Farmers’ perception and attitudes were
examined by scoring a series of statements on a one to five Likert scale (i.e., ranking in terms
of “strongly disagree”, “disagree”, “undecided”, “agree”, and “strongly agree”). Then,
Weighted Average Index (WAI) was used to rank the three groups of farmers’ perceptions
and attitudes based on the GAP standards [22,23]. The calculation formula of WAI is
as follows: SiFi

iFi
WAL =) N (1)
where WAI represents the weighted average index (0 < WAI < 1), Si means the scale value
assigned based on the farmers’ response, Fi denotes the frequency of farmer responses, and
N means the total number of farmer responses. The perception level was kept from 0 to
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1 namely, 0 = very weak, 0.25 = weak, 0.5 = medium, 0.75 = strong, 1 = very strong. The
formula for calculating perception level is as follows:

1.00 X f1 +0.75 X f 4+ 0.5 X f3+0.25 X f4 +0 % f5)

(
WAI =
N

2

where f1 is the frequency of respondents of first scale choice (scale 5 = strongly agree); f» is
the frequency of respondents of second scale choice (scale 4 = agree); f3 is the frequency of
respondents of third scale choice (scale 3 = undecided); f4 is the frequency of respondents
of fourth scale choice (scale 2 = disagree); f5 is the frequency of respondents of fifth scale
choice (scale 1 = strongly disagree). The level of below 0.21 is considered as “strongly
disagree”, 0.21-0.4 as “disagree”, 0.41-0.6 as “undecided”, 0.61-0.8 as “agree”, and 0.81-1
as “strongly agree”.

3. Results and Discussions
3.1. Descriptive Statistics and Comparison of Characteristics between Adopter Groups

Table 1 shows the demographic characteristics of adopter groups, including gender,
age, education, and year of farming experience. From 508 total respondents, 104 were
“new- adopters,” 184 were “mid-adopters,” and 220 were “old-adopters.” Most female re-
spondents (51.4%) were old-adopters, followed by mid-adopters and new-adopters. Males
comprised 48.6% of old-adopters, followed by mid-adopters and new-adopters. There were
no significant gender differences between adopters. Van Bac et al. [24] also revealed that
there is no impact of gender on the likelihood of implementing agricultural technologies.
In contrast, Ngokkuen and Grote [25] reported that the farmers’ gender revealed a positive
effect and was considerably concerned with Geographical Indications (GI) certification
and adoption. Similarly, Nkamleu and Manyong [26] also found that gender plays a vital
and positive impact on the implementation of agroforestry in Cameroon. Age was found
to play a significant role in adoption. The mean age among adopters was 47 years. The
group of farmers who were between 41-50 years accounted for 31.70% of the respondents,
those less than 40 years old made up 31.09% of respondents, and approximately 37.21% of
the respondents were older than 51 years. In this study, new-adopters were usually the
younger ones and followed some of the current practices [20,21]. The noteworthy influence
of age on the choice to become certified was also identified by Ruben and Fort [27], whereas
Kersting and Wollni [28] found negative stimulus of the age differences for the choice
to implement agricultural changes. In terms of formal education, less than half of the
respondents (41.34%) had completed secondary school. About 32.88% of respondents had a
bachelor’s degree or diploma, while 8.46% of respondents had earned higher qualifications.
There was no significant difference (p < 0.05) between adopters concerning the variations
in education levels. Similarly, Lépple and Van Rensburg [20] reported that there was no
difference in disparity in education level between the adopter groups.

The education level of farmers did not impact the decision to change to VietGAP
farming from traditional farming in Vietnam [24]. However, Muddassir et al. [29] noticed
that educated farmers tend to be more likely to have positive perceptions regarding new
production procedures, compared to less educated farmers. The mean duration of farming
experience among adopters was 24 years. The mean experience of new-adopters and
mid-adopters was 19 and 22 years, respectively, compared to 28 years for old-adopters. The
F-test shows the statistical difference in the farming experience among adopters (p < 0.001).
The result confirmed that old-adopters had more experiences than either new or mid-
adopters. This affirms the general conviction that more experienced farmers are more likely
to be early adopters of new practices [21]. The results showed that GAP adopters varied by
age as well as farmers’ experiences. A significant difference among farming experiences in
GAP adopters was also found. The older GAP adopters had higher experience in farming.
Thus, it can be concluded that differences in farmers’ age, the level of farming experience,
and the longer the duration of GAP implementation are related to GAP adoption.
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Table 1. Descriptive statistics and comparison of characteristics between adopter groups.
New-Adopters Mid-Adopters Old-Adopters
(n =104) 20.5% (n =184) 36.2% (n = 220) 43.3%
Demographic Characteristics Mean/ (SOD)/ Mean/ (SOD)/ Mean/ (S(,D)/ p-Value
Frequency %o Frequency %o Frequency %o
Gender (%) 0.699
Male 54 51.9% 86 46.7% 107 48.6%
Female 50 48.1% 98 53.3% 113 51.4%
Age (years) 39.65 (10.98) 44.60 (9.91) 53.07 (9.82) 0.000 ***
Education 0.312
a.  Lower-Secondary school 60 57.69% 117 63.59% 121 55%
b.  Bachelor/diploma degree 32 30.77% 54 29.35% 81 36.82%
¢.  Higher than bachelor’s degree 12 11.54% 13 7.06% 18 8.18%
Experience (years) 18.47 (8.84) 21.66 (8.40) 27.72 (9.78) 0.000 ***

Notes: The ANOVA and comp

are mean methods were used to test the significant differences for interval variables: age and experience;

whereas Pearson Chi-square tests were used to test the significant differences for categorical variables: gender and education. *** denote
statistical significance at p < 0.001.

3.2. Comparison of Farmers” Perceptions and Attitudes Related to GAP

The farmers’ perceptions and attitudes regarding GAP practice were analyzed using
the WAL Results regarding perception and attitude were reported based on frequencies.
The testing of the internal consistency of scales and the reliability of the perception and
attitude responses was conducted using Cronbach’s Alpha (x) approach [30]. The values of
0.813 for perception and 0.785 for attitude sections suggested that the items have relatively
high internal consistency [31].

3.2.1. Farmers’ Perceptions of GAP

Table 2 shows the level of the farmers’ perceptions of GAP. All the respondents com-
prehended and agreed with the GAP regulation and compliance. Farmer’s perceptions of
the importance and benefit of GAP compliance were classified into five main categories:
water quality, feed, farm management, harvesting, and animal health and welfare. Re-
garding water quality control, the WAI revealed that most of the farmers agreed on good
water quality management and record-keeping as important processes in evaluating and
improving performance within a farm operation.

There were some good agreements and compliance with the monitoring of important
events, namely, checking water quality regularly, as well as constantly checking and
repairing leaking ponds to prevent cross-contamination with exotic species. Keeping
accurate farm records can identify problems in farm operations and be helpful in planning
improvements for the next lot of production. Muddassir et al. [29] also emphasized
maintenance of better water quality in aquaculture for safer production and better yield.
The vast majority of farmers agreed that wastewater needs to be treated before released
outside the farm. In Thailand, wastewater quality is subject to mandatory standards, and
all farmers had complied with minimum legal requirements. The results of the F-test
suggest that there is a significant difference between adopter groups in the perception
regarding repairing leaking ponds (p < 0.05), wastewater treatment (p < 0.01), and record-
keeping (p < 0.01). Conversely, there were no statistical differences in other measures of
water quality. This finding indicates that there is a difference between the farmer groups,
especially mid-adopter farmers, who may give higher priority to record-keeping of water
quality within the farm and cross-contamination from leaking ponds. Moreover, these
groups also place more emphasis on wastewater treatment.
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Regarding feeding, the results of WAI show that all adopters agreed with guidelines
for feed storage and handling. The farmers used shrimp feed from certified feed millers or
prepared shrimp feed themselves from legally allowable ingredients. All the respondents
agreed that veterinary drugs, chemicals, and probiotics prohibited by law should not be
used, or, if used, should be registered with the relevant authority. The highest WAI score
was noted in the mid- adopter’s group, with a particular emphasis on having storage places
for sanitation, including practices preventing cross-contamination and legally allowable
ingredients, which are advantageous for shrimp growth. Wambua [32] revealed that poor
feed management practices or low feed quality could result in low productivity. Adopter
perceptions of these issues were significantly different when assessed by F-test with regards
to feeding (p < 0.01), feed registration (p < 0.01), and using legally prohibited ingredients
(p < 0.05). Conversely, there were no statistical differences noted relating to feed storage
conditions.

In considering farm management, all adopters agreed to and complied with the GAP
standard that farms should be registered with the DOEF, in addition to local land use permits.
Moreover, all farmers agreed with the concept of maintaining appropriate stocking density
of shrimp larvae, since this can impact upon shrimp quality. Consistent with previous
studies, it was understood that rearing shrimp at high stocking densities can increase
waste accumulation and causes low shrimp growth [33]. However, there were no statistical
differences in farm management practices among groups of adopters when assessed by
F-test.

With regards to harvesting, all farmers strongly agreed with the GAP standard. Before
the GAP adoption, farmers commonly used antibiotics and other chemicals in shrimp
farming to prevent and treat disease outbreaks and control the pests. At present, in
Thailand, legislation governing GAP states that farmers must not use any prohibited
chemicals, unless under the authorization and supervision of veterinary professionals.
Where such drug/chemical use is deemed necessary, there should be a withdrawal period
prior to harvesting. Although there is no statistical difference in the perception regarding
harvesting among groups, old-adopters strongly agreed that prohibited chemicals should
only be used, where necessary, in compliance with relevant laws and regulations. New-
adopters were the most likely to agree that in the chemical withdrawal period, veterinary
supervision should be obtained. The occasional need for antibiotics and other drugs for
pest control is an important issue that farmers felt should be addressed by the government.
The results of this study are similar to Muddassir et al. [29] and Holmstrom et al. [34], who
reported that all farmers were aware of the prohibited nature of chemicals. In terms of
animal health and welfare management, all adopters strongly agreed with GAP standards.
Mid-adopters particularly emphasized the need of GAP implementation in terms of disease
control and prevention, while old-adopters were more likely to agree that outbreaks
needed to be reported accurately and rapidly, to identify causes and avert the spread of
the outbreak. Farmers reported concern about the impact of disease outbreaks because of
all farmers; particularly older adopters had experienced massive production losses due to
disease outbreaks caused by Early Mortality Syndrome (EMS) among shrimp. Similarly,
Muddassir et al. [29] also reported that diseases were the major constraining determinant
on productivity.

The relationship between farmers’ perception on GAP adoption was assessed in five
major domains, including water quality, feed, farm management, harvesting, and animal
health and welfare. In terms of water quality, feed, farm management, and harvesting, all
farmers agreed on GAP adoption. However, the differences in perception levels among
groups were still observed in some specific dimensions, i.e., repairing pond, wastewater
treatment, and record-keeping. Levels of perception were found to be varied for all feed
dimensions except those related to feed storage conditions. WAI scores of animal health
and welfare perspective again showed that farmers strongly agreed with all dimensions,
yet the significant differences of perception levels were showed in the dimension related
to animal welfare management and monitoring shrimp health. It can be concluded that
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farmers did agree with all domains of GAP standard, although levels of agreement varied
by age and experience level.

Table 2. Farmers’ perception on the GAP standards compliance.

Perception New-Adopters Mid-Adopters Old-Adopters
WAI WAI WAI p-Value
Water Quality
Preventing the exotic species 0.76 0.76 0.72 0.195
Checking water quality 0.68 0.69 0.64 0.294
Farm facilities 0.65 0.64 0.63 0.903
Complied with relevant laws 0.60 0.63 0.58 0.413
Repairing pond 0.68 0.70 0.64 0.047 *
Water contamination 0.73 0.74 0.69 0.111
Wastewater treatment 0.72 0.76 0.68 0.005 **
Record-keeping 0.77 0.79 0.70 0.003 **
Feed
Feeding 0.67 0.74 0.69 0.006 **
Feed registration 0.73 0.79 0.74 0.005 **
Do not use legally prohibited ingredients 0.75 0.80 0.78 0.047 *
Feed storage condition 0.74 0.78 0.76 0.317
Farm Management
Stock density 0.76 0.77 0.76 0.818
Farm registration 0.79 0.80 0.78 0.677
Harvesting
Prohibited chemicals control 0.76 0.79 0.81 0.131
Complied with relevant laws 0.77 0.78 0.81 0.365
Certified buyer 0.75 0.76 0.80 0.066
Preventing contamination 0.74 0.75 0.77 0.477
Pet control 0.79 0.76 0.79 0.161

Using veterinary drugs under

N . 0.82 0.78 0.80 0.552
veterinarian’s supervision
Keeping equipment 0.69 0.72 0.73 0.423
Animal Health and Welfare
Animal welfare management 0.77 0.82 0.78 0.036 *
Informing disease outbreak 0.83 0.83 0.84 0.973
Monitoring shrimp health 0.77 0.80 0.75 0.043 *
Causation analysis and corrective actions 0.81 0.82 0.78 0.075
Disease control and prevention 0.82 0.84 0.81 0.309

Interpretation: The level of below 0.21 are considered as (strongly disagree), 0.21-0.4 as (disagree), 0.41-0.6 as (undecided), 0.61-0.8 as
(agree), 0.81-1 as (strongly agree). Note: **, * denote statistical significance at p < 0.01 and p < 0.05. Perception statements used in the survey.
(Cronbach « = 0.813).

3.2.2. Farmers’ Attitude towards GAP

Table 3 shows the farmers’ attitudes towards the effective implementation of the GAP.
Generally, farmers reported a highly positive attitude towards the performance of GAP
standards. All respondents were satisfied with the results obtained by farming with GAP
practices. Regarding environmental effects, the WAI score showed that all adopters agreed
with the environmental protection effect of GAP practice. In particular, new-adopters
strongly agreed with decreased chemical use. Furthermore, they agreed that GAP practices
were environmentally-friendly and enhanced the effective use of resources. The result of
the F-test suggests that there was a significant difference between adopter groups for these
metrics (p < 0.001). The study shows that all adopter groups are interested in taking care
of the environment, particularly new-adopters who showed much greater interest and
responsibility than their older counterparts. The responses also suggest that all adopters are
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willing to reduce the use of the chemicals. This indicates that farmers are concerned about
the environment and wish to take measures to ensure its protection. Similar results were
obtained by Muddassir et al. [29], who reported that farmers showed a good understanding
on the potential problems associated with the use of chemicals. In terms of constraints to
the implementation of GAP practices, the significant differences of opinions were found
among three adopter groups in all issues assessed (p < 0.001). WAI scores showed that
although most of the farmers agreed with the GAP practices, implementation was restricted
by issues such as high feed costs, especially for the mid- adopters. They noted that the
registered feed from the certified feed millers was costly, and this was a major constraint
for the small-scale farmers. Moreover, although over half of all adopters (58.66%) had not
completed secondary school, especially old-adopters (23.82%), it is not an important issue
for them because they also had the highest experience in farming. For all adopters, there is
insufficient quality of seed and broodstocks due to inadequate GAP-certified hatcheries
which are not enough for the farmers’ needs. Looking at profit orientation, all adopters
perceived that there was increased profit associated with GAP. There was no statistical
difference in the levels of attitudes among the groups when assessed by F-test. New-
adopters, in particular, believed that GAP practices were able to reduce production costs
and increased farm income by conveying a price premium for the products.

The farmers further mentioned that GAP products had positive effects on their health
and consumer’s consumption patterns. They expected that buyers would be willing to
pay more for GAP products. This is consistent with findings by Gerrard et al. [35], who
found consumers were willing to pay a high price for the quality and certified products.
In reality, at the local Thai market, the price paid for GAP products is still an obstacle
for farmers as consumers mainly look for low-price products. In addition, one further
goal of farmers was to become more productive so that their incomes might rise. Once
farmers implement GAP practices and see their incomes rise, they will be more interested
in continuing to use GAP farming techniques. Similarly, Flaten et al. [21] also reported
the higher profit-motivated conversion of adopters. In terms of information, all adopters
agreed with a need for knowledge about GAP. There is no statistical difference in the levels
of attitudes among the groups when assessed by F-test. Old-adopters expressed particular
interest in attending seminars/training to exchange knowledge with each other. Also, both
new-adopters and old-adopters believed that GAP products and certified farms would
be more likely to be accepted by the buyers and related parties. This confirms the belief
that where training and networking are offered, farmers are much more likely to adopt
GAP and have a positive attitude towards its implementation [24]. Regarding risk, all
adopters perceived risk from GAP products and practices. There is no statistical difference
in the levels of attitudes among the groups. New-adopters tend to pay close attention to
fluctuations in price due to the GAP certification (which guarantees the production process
but not an increase in sale price). Retailers and consumers are important drivers in price
fluctuations in the market, and they expect quality products from certified farms. This
is consistent with findings by Spadoni et al. [8] that European shopkeepers require their
suppliers to show food safety certificates. Moreover, new-adopters and mid- adopters
also pay close attention to the high cost of capital, especially new-adopters, who lack the
initial capital needed to enter the GAP standard and improve their knowledge and farming
skills. Furthermore, this lack of financial certainty has been cited as a leading reason why
small-scale farmers have not yet participated widely in implementing GAP.

The farmers’ attitudes on GAP adoption were assessed in five domains, namely en-
vironmental, constraint, profit orientation, information gathering, and risk. The farmers
agreed with all dimensions of each domain, although the levels of attitudes differed by
adoption groups in some dimensions of the environment and constraint domains. Interest-
ingly, there is a significant difference in attitudes regarding constraints of GAP adoption
were found in all evaluated dimensions, i.e., high feed cost, lack of good quality broodstock,
and lack of GAP knowledge. Mid-adopters seem to be the group with the lowest constraint
perceived. For the environmental domains, three dimensions with significantly different
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levels of attitudes were noted, i.e., efficient resource use, environmental impact, and chemi-
cal reduction. Among GAP adopters, new-adopter seems to have a higher positive attitude
towards environmental factors. This might be the reason that new-adopters have imple-
mented GAP standards on their farms. As mid- and older-adopters have implemented the
standard for a while, these concerns may have become less important to them.

Table 3. Farmers’ attitude on the GAP standards.

Attitude New-Adopters  Mid-Adopters Old-Adopters p-Value
WAI WAI WAI
Environmental
Using resources efficiently 0.76 0.72 0.73 0.023 *
Environmentally friendly 0.80 0.77 0.77 0.000 ***
Reduce chemical use 0.83 0.74 0.76 0.000 ***
Nature conservation 0.76 0.72 0.73 0.161
Reduce waste 0.78 0.74 0.76 0.227
Constraint
High feed cost 0.68 0.54 0.61 0.000 ***
Lack of good quality seeds, brood stock 0.72 0.63 0.66 0.001 ***
Lack of GAP knowledge 0.68 0.54 0.61 0.000 ***
Profit
Reduce production costs 0.66 0.65 0.66 0.921
Making more sales 0.66 0.64 0.65 0.851
Higher price premium 0.74 0.71 0.73 0.537
Increasing products quality 0.73 0.71 0.73 0.633
Increasing productivity 0.74 0.70 0.73 0.363
Information Gathering
Accepted by related-parties 0.69 0.70 0.70 0.889
Generate a connection network between communities 0.74 0.73 0.73 0.885
Participation in related organizations 0.75 0.74 0.73 0.855
Attending/training on GAP 0.75 0.72 0.76 0.268
Risk
Price fluctuation 0.66 0.65 0.64 0.742
Lack of GAP practices 0.68 0.65 0.64 0.382
High capital cost 0.68 0.65 0.63 0.286

Interpretation: The level of below 0.21 are considered as (strongly disagree), 0.21-0.4 as (disagree), 0.41-0.6 as (undecided), 0.61-0.8 as
(agree), 0.81-1 as (strongly agree). Note: ***, * denote statistical significance at p < 0.001 and p < 0.05. Attitudinal statements used in the

survey. (Cronbach o = 0.785).

4. Conclusions and Recommendations

This study mainly investigated the farmers’ perspectives on GAP adoption in Thailand.
The demographic differences of GAP certified farmers were identified and the relationship
of farmers’ perceptions and attitudes on the GAP adoption was assessed. The differences
among the adopter groups provides new information into the GAP adoption. For each
domain assessed, all adopters agree with the GAP’s principles, especially in increasing
product quality and productivity. In addition, the majority of the respondents agreed
with the GAP as a sustainable and efficient production system, particularly in matters of
environmental conservation. Furthermore, the majority of the respondents also agreed with
the use any chemical substances strictly for the GAP provisions, following the regulations
and relevant experts. However, farmers were less aware about the antimicrobial and other
veterinary drugs residues contaminating the aquatic products.

There is no variation in actual price of shrimp whether produced under GAP or non-
GAP farms. Thus, most of the farmers, especially small and medium enterprises (SMEs)
have less motivation for enrollment in GAP certification. Moreover, in terms of animal
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health and welfare, farmers emphasize disease breakout control and prevention including
notification of an outbreak as soon as possible. The evidence from this survey indicate that
farm owners still have some misconceptions on the GAP which influence the adoption of
measures. More education regarding the use of chemicals and effects of foodborne diseases
may influence the farmers’ attitude towards safer production and enhance the adoption of
the accurate measures. Based on the WAI score, the differences in the regularity of practices
were obviously seen between GAP adopter and non-adopter groups.

The findings would help policy-makers to build the capacity of shrimp farmers or
take action appropriately. Enhanced farmer education and preparation are required. Thus,
public relations should be used, and training to transfer GAP knowledge for farmers should
be organized. Nevertheless, content, language, and presentation methods for farmers’
education need to be easy to understand. Furthermore, incentive measures may help to
reduce farmer constraints to GAP adoption. Here, the government may assist by generating
and supporting a market tool to create price variance between GAP products and non-GAP
products, including encouraging consumers to buy GAP products at a reasonable price,
thus ensuring farmer reward for improved standards. Another approach to help farmers
to engage in the GAP system is to search for collaboration from lending sources. The
appropriate loan requirements and low-interest rates should be set to encourage standard
adoption. This will help alleviate some of the cost constraints that were identified as crucial
issues in this research.
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