. HOKKAIDO UNIVERSITY

Does application of quality assurance certification by shrimp farmers enhance feasibility of

Title implementing traceability along the supply chain? Evidence from Vietnam
Author (s) Thi Phuong Dong, Khuu; Fritz Matsuishi, Takashi; Minh Duc, Nguyen et al.
Citation Journal of Applied Aquaculture, 34(2), 402-424
https://doi.org/10.1080/10454438. 2020. 1856751
Issue Date 2022-06-01
Doc URL https://hdl. handle.net/2115/89892
This is an Accepted Manuscript of an article published by Taylor & Francis in Journal of
Rights applied aquaculture on 05 Jan 2021, available online:
http://www. tandfonline. com/10. 1080/10454438. 2020. 1856751.
Type journal article

File Information

Dong2021. pdf

kaido
wo¥ Uo%

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




0 N AN NPk W~

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25
26
27
28
29
30

Journal of Applied Aquaculture
https://doi.org/10.1080/10454438.2020.1856751

Does Application for Quality Assurance Certification by Shrimp Farmers Enhance
the Implementation of Traceability Along the Supply Chain? Evidence from
Vietnam

Khuu Thi Phuong Dong', MATSUSHI Takashi Fritz?, Nguyen Minh Duc?®, Nguyen Thi
Ngoc Hoa!, SAITO Yoko*, and Tong Yen Dan'?®

U'School of Economics, Can Tho University, Vietnam

2 Global Institution for Collaborative Research and Education, Faculty of Fisheries

Sciences, Hokkaido University, Japan

3 Van Hien University, Vietnam

* Institution for Collaborative Research and Education, Faculty of Agriculture,

Hokkaido University, Japan

> La Trobe Business School, La Trobe University, Melbourne Campus

Corresponding author:

Khuu Thi Phuong Dong,

Address: School of Economics, Can Tho University, Campus 2, 3/2 street, Xuan Khanh,

Ninh Kieu, Can Tho city, Vietnam

Telephone: + 84 896679871

E-mail: ktpdong@ctu.edu.vn

ORCID identifier: 0000-0003-2769-5167

This study investigated the effects of applications of international quality assurance
certification at farm level on implementation of traceability along the shrimp
supply chain with the evidences from Vietnam. Descriptive statistics was explored
to compare in terms of products, information flows, financial efficiency, and
willingness to implement traceability between certified and non-certified quality

assurance shrimp farms. Binary logistics model was applied to examine the effects
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of applications of international quality assurance certification and other factors to
the willingness to implement traceability of shrimp farmers. Found results showed
that the applications of international quality assurance certification of shrimp
farmers supported traceability of shrimp products among stakeholders in the supply
chain. The certified farmers indicated a higher willingness to implement
traceability. However, the profitability of those applications for shrimp farmers
was not statistically found. The economics incentives, including farm-gate price
differentiation and minimization of production costs should be carefully

considered.

Keywords: Traceability, Food Safety, Quality Assurance, Shrimp Supply Chain,

Vietnam

Introduction

Various incidents relating to contamination of food supplies that have occurred all over
the world have reduced consumer confidence and increased demand for accurate
information regarding the safety and quality of food products (Handford et al., 2015). In
an attempt to increase consumer confidence, traceability systems have been introduced to
enable food chains to be monitored throughout all stages of production, processing, and

distribution (Golan et al., 2004; Hall, 2010).

Generally, a traceability system, by itself, does not directly increase the safety and
quality of food products (van der Vorst, 2006). It is designed to record and keep
information of food producers and other stakeholders in the supply chain, which support
to trace from whom and to whom a food product has been obtained and supplied
(Marucheck et al., 2011). Therefore, both consumers and food producers are able to
identify the source of food contamination, and correct the misconceptions that may occur
during production with a systematic view throughout the certain and timely information
in relation to food products, which are maintained in traceability systems (Dong, Saito,

Hoa, et al., 2019). These systems, then, are to improve the safety and quality of food
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producers in the supply chain (Pouliot & Sumner, 2013), reduce the operating costs, and
increase the economic efficiency for food producers (Umberger et al., 2003; van Kleef et
al., 2007; Bosona & Gebresenbet, 2013).

However, it is the fact that consumers in the world are not necessarily interested
in traceability implemented for the purchased food, and have not yet demanded separate
traceability systems when making food-purchasing decisions (Gellynck & Verbeke,
2001; Giraud & Amblard, 2003; Uchida et al., 2013; Wu et al., 2016). Instead, they have
only recently linked traceability to quality and safety issues, and more interested in
obtaining information about food quality and ingredients (Dong, Saito, Tojo, et al., 2019).
Thus, traceability systems may become more valuable to consumers if they can provide
information related to food safety, quality, and ingredients (Hobbs et al., 2005; Verbeke
& Ward, 2006; Zhang et al., 2020).

Shrimp is now a major global food product, accounting for 15.5% of the value of
all seafood products (Flaaten, 2018). The major suppliers of shrimp products include
India, Vietnam, Thailand, China, Indonesia, Bangladesh, and Ecuador (Food and
Agriculture Organization [FAQO], 2018). More than 40% of shrimp products, which are
produced by those countries, are exported to high-living-standard markets such as the
United States, Europe, and Japan (FAO, 2018). Those markets have imposed more
stringent regulations in terms of food safety, quality, and traceability issues, comparing
those of the other importing countries (Charlebois et al., 2014).

Similar as other food products, traceability has not been separately imposed on
shrimp, but has been required to achieve various international quality assurance
certification systems such as GLOBAL Good Agriculture/Aquaculture Practices
(GlobalGAP), the Aquaculture Stewardship Council (ASC), Best Aquaculture Practices

(BAP), the Marine Stewardship Council (MSC), and hazard analysis and critical control
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points (HACCP) certification in addition to food safety, environmental, and social
welfare requirements (Dong, Saito, Hoa, et al., 2019). Certified products are labeled to
help consumers to identify these products, and signal a commitment regarding quality
and safety from shrimp producers. Furthermore, application of quality assurance
certification is expected to increase liability on the part of shrimp producers in relation to
quality, safety and possibility of implementing traceability along supply chain.

Several scientific studies have indicated that the application of quality assurance
practices for seafood products, including shrimp, would enhance their acceptability in
global markets (Ha & Bush, 2010, Tran et al., 2013; Suzuki & Nam, 2018). Regarding
economics implication, the application of quality assurances certification and
implementation of traceability may increase the value adding for seafood products
throughout the distribution channels (Bailey et al., 2018). Consumers are willing to pay
from 14-24% higher price premium for the certified products (Huynh et al., 2017). Thus,
it is estimated that the shrimp producers might increase the financial benefits with the
application of quality assurance certification.

Moreover, the willingness to implement traceability of shrimp producers was
positively reflected by the awareness and perception about the traceability systems (Lusk
& Norwood, 2008). The certified shrimp producers were well-trained in attempt to
achieve the quality assurance certification (Dong, 2019). They, then, are estimated to have
a better awareness about the necessary of traceability implementation for their products,
compared with the non-certified producers.

In Vietnam, shrimp production plays an important role in terms of rural
development, increased incomes, and improved livelihoods (Duc, 2009; United Nations
Development Programme [UNDP], 2016). Vietnamese shrimp products are mainly

exported, accounting for 70-80% of total production (Portley, 2016; Tran et al., 2013).
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In 2017, Vietnam’s shrimp exports were valued at 3.85 billion USD, with the main
markets being the United States, Europe, and Japan, which accounted for more than 50%
of the total export value (Vietnam Association of Seafood Exporters and Producers
[VASEP], 2017). Vietnam’s Mekong Delta was the largest area for farmed shrimp
production, accounting for more than 70% of Vietnam’s total production (Vietnam
General Statistics Office [Vietnam GSO], 2017).

Vietnamese shrimp supply chain includes local and global side (Loc, 2006).
Among these, the local participants in supply chain include input suppliers (i.e. hatchery,
feed, drug and chemical suppliers), farmers, middlemen (i.e. collectors, brokers, and
traders), processors and exporters. In global side, the shrimp agents in supply chain are
importers, distributors, retailers, and consumers. Recent concerns regarding food quality,
safety, and traceability in the main importing countries, and competition from other
exporting countries requires a response from Vietnamese shrimp producers in local side
if they expect to access international markets.

Among the local agents, shrimp processors and exporters have well-invested the
internal information management systems, which may support the traceability of inputs-
outputs flows of shrimp products among those processing and exporting companies and
their backward suppliers and downward customers (Nga Mai et al., 2010). In addition,
those processors and exporters have also applied the international quality assurance
certifications, which have been required for seafood factories and companies in
concordance with the requirements of their targeted customers in the global side. Notably,
requirements of traceability, quality and safety issues imposed on shrimp products from
the global side firstly come to the processors and exporters (Dong, 2019). Hence, the

requirements of global customers in relation to traceability, quality and safety for
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Vietnamese shrimp products are entirely satisfied if other local shrimp agents of the
supply chain are willing to comply these requirements.

However, application of quality assurances and implementation of traceability
activities have not been paid attention by other agents in the local side (Loc, 2006). There
is no separated traceability systems that have been recently implemented by those local
agents (Dong, 2019). An unwillingness to obtain quality assurance certification and
implement traceability systems of local shrimp producers in the supply chain was found
(Uddin, 2009; Dong, Saito, Hoa, et al., 2019). Regarding the application of international
quality assurance certification, an approximate 88% of total shrimp production areas in
Vietnam has not currently certified yet (Boyd et al., 2018). It was because the lacking of
budgets for application of quality assurance certifications (e.g. registration, audits and
preparation) and maintenance the systems of local shrimp producers, who are out of reach
those costs, less awareness of financial benefits, differentiation in farm-gate price
between the certified and non-certified of shrimp products.

To the best of our knowledge, no previous studies have scientifically investigated
the affecting of application of quality assurance certification at the farm level to the
implementation of traceability systems along the shrimp supply chain in Vietnam and all
over the world. Particularly, there is no current studies figure out the differences in
relation to the movement and traceability of information between certified and non-
certified shrimp products correlation with distribution channels of the supply chain.
Furthermore, the allocation of benefits to shrimp farms and the farmers’ willingness to
implement traceability systems, which have been effected by the application of quality
assurances, have not scientifically studied yet.

Therefore, this study investigates the effects of shrimp farmers’ application of

quality assurance certifications on the probability of the traceability implementation
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along supply chain. For this purpose, empirical evidence from the Vietnamese shrimp
supply chain was analyzed to examine the differences in traceability between shrimp
products with the quality assurance certification and products from non-certified shrimp
farms. In addition, financial efficiency of shrimp farms and factors affecting to farmers’
willingness to implement traceability systems were even investigated in an attempt to

identify differences between certified and non-certified shrimp farms.

Materials and Methods

Data collection

An interview survey was conducted in July 2017 that covered the supply chain including
farmers, collectors, brokers, processors, and exporters. The main study area was Ca Mau
province, which accounts for 44% of all shrimp production in the Mekong Delta region
and 36% of Vietnam’s total production. In this study, a total of 114 shrimp farmers were
included in the survey sample. The sample structure is shown in Table 1.

[INSERT TABLE 1 HERE]

Hence, to achieve the purposes of this study, two groups of shrimp farmers were
interviewed. The sampling included 114 shrimp farmers, who were the certified and the
non-certified farmers. Of these, 32 farmers, who are the members of the Cai Bat
Cooperative in Ca Mau province, Vietnam, had been awarded the ASC certification. The
Cai Bat Cooperative was the successful shrimp cultivation area of application of ASC
certification for shrimp products. The other 82 were individual farmers in Cai Nuoc
district, Phu Tan district, and Ca Mau city of Ca Mau province had been randomly chosen
according to the list of shrimp farms, which managed by the Ca Mau Provincial

Department of Fisheries (see Figure 1).
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[INSERT FIGURE 1 HERE]

A structured questionnaire had been used for the interview survey at farm level,
consisting of items related to (i) socioeconomic demography, productivity, unit prices,
and production costs, (ii) distribution flows of the harvested shrimp, (iii) the procedures
of information management (e.g. recording, keeping and exchanges of information

activities), and (iv) willingness to implement traceability activities.

During the time of survey, the information of productivity, unit farm-gate price,
and production costs were investigated based on the latest cultivated harvest in 2017,
which finished before conducting survey. The procedures used to investigate shrimp
farmers’ willingness to implement traceability systems are shown in Figure 2.

[INSERT FIGURE 2 HERE]

A pre-test survey indicated that the shrimp farmers’ decision to implement a
traceability system was liable to change after the attributes of a traceability system were
explained. Therefore, during the interview, shrimp farmers were asked the same question
before and after our explanation of traceability systems to confirm their willingness to
implement a traceability system. Those who responded in the affirmative to the second
question were willing to implement a traceability system.

Furthermore, the implementation of traceability systems, which focused on the
requirements of recording, keeping, and exchange of information between the shrimp
farms and the buyers, were carefully interpreted to shrimp farms in the interview. The
benefits and costs of these activities were particularly proposed. Shrimp farmers, who
answered that he/she was willing to comply with those requirements from the buyers and
accepted the proposed benefits and costs, were defined as willing to implement

traceability.
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Information regarding the other actors in the shrimp production process was
obtained based on their point of entry along shrimp supply chain. To accommodate with
the traceability rule “one step back and one step forward”, the information of the
downstream actors along supply chain was traced, and collected based on the information
collected from the upstream agents.

Accordingly, to achieve this purpose, the information of shrimp buyers, who
directly bought the harvested shrimp from farmers was identified, and contacted to do
interviews. The other agents in the next stages of the supply chain, then, had been
continuously asked and interviewed through the information provided by the previously
interviewed agents concordant with the flows of harvested shrimp. The information of
these actors, which focused on operating attributes such as capital, infrastructure,
organization, and business experience, management of the flows of inputs and outputs,
including price, quantity, quality, origin, and traceability-related matters (i.e. information
recording and keeping, buyer requirements, perceptions, implementation, management,
challenges, and customer requirements regarding traceability systems) was obtained by

face-to-face interviews.

Data analysis

The distribution flows, information flows and implementing traceability along the supply
chain were compared to investigate the differences of those between certified and non-
certified shrimp products.

Regarding the investigation differences in the financial efficiency between
certified and non-certified farms, the comparisons of productivity, unit farm-gate price,
production costs, and profits between certified and non-certified farms were explored by

using descriptive statistics, including mean, frequency, and percentage. T-tests were used
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to identify statistical significant differences between the certified and non- certified
shrimp farms in terms of financial efficiency.

Binary logistic regression, which models the probability that shrimp farmers were
willing to implement traceability for their farms with an assumption of standard logistic
distribution of errors as suggested by Hensher and Greene (2003), was explored to
estimate the factors influencing to the willingness to implement traceability of shrimp

farmers, given by the basic form as follow:

log[Pr(WTI;=1|X)]

Logit[Pr(WTI; = 1|1X)] = T logPr(WTL=11X)] Bo +X; Bi

where, X is the transpose of X; X ; (i = 1,n) was explanatory variables which

were observed as the potentially influencing factors to WTI, B, is intercept; [3; indicates

the parameters respective to the explanation of X l/ on WTIL The chi-square tests was
explored to measure the goodness-of-fit of the model and the setting a maximum p-value
of 10% was used as suggested by Duc (2010).

The prior explanatory variable included in the model was the state of application
of international quality assurance certification at shrimp farms to test its effects on the
willingess to implement traceability of farmers, and ability to implement traceability
along the shrimp supply chain in advance. The certified shrimp farmers were assumed to
indicate a higher probability to implement traceability as discussed in the previous study
(Bailey et al., 2016; Dong, Saito, Hoa, et al., 2019; Dong, Dan & Duy, 2019). Besides
that, the perception of farmers about the role of the application of quality assurance
certification for shrimp productswas hypothesized as an important affecting determinant
to increase the willingness to implement traceability of shrimp farmers (Loc, 2006; Uddin,

2009).
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Socio-demographic characteristics, including age of respondents and experiences
of shrimp farmers were included into the model because of their role in decision making
for the shrimp farm activities, such as the implementation of traceability systems
(Coughenour & Swanson, 1992; Frey & Stutzer, 2002; Duc, 2010).

The indicators in relation to the financial efficiency, including current farm-gate
price received from the buyers, variable costswere estimated to be the important
determinnants of the expectation of shrimp farmers to implement traceability (Ling et al.,
1999; Hasan, 2007). The shrimp farmers were supposed to increase the acceptability if
they were able to gain a better price, and save more costs.

The farming conditions, such as shrimp species and the participations into
Cooperatives and/or Collaborative Organization (i.e. Farmer’s Local Organization) were
added to examine the influencing of those factors to the willingness to implement
traceability of shrimp farmers as suggested by Dong (2019).

In this study, the total land used for shrimp farms was included to explore the
influencing of farming scale to the willingness to implement traceability of shrimp
farmers. The production scale might reflect to the differences in the decision-making for
farms operation investments, choosing the buyers of farmers and distribution flows of the
harvested shrimp products. Large-scale farmers were hypothesized to have more
negotiation power about the farm-gate price with the buyers, comparing to small-scale
farmers (Suzuki & Nam, 2018). During the interview survey, the important role of land
to decision-making procedures of shrimp farmers was found. Land not only was a directly
resource to use for farming activities, but also was the most assets of shrimp farmers, who
were able to mortgage their own land to lend the cash from formal bank systems. Hence,
shrimp farmers with more land, therefore, might have more advantages to extend more

investments to the farms, including the implementation of traceability activities.
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The description of explanatory variables included in the model is described in
Table 2.

[INSERT TABLE 2 HERE]

Results

Traceability of the Vietnamese shrimp supply chain: evidence from the interview

survey in Ca Mau province, Vietnam’s Mekong Delta region

Figure 3 showed the distribution flows and current traceability of shrimp products along
the supply chain in the Mekong Delta region in Vietnam. Overall, the flows of shrimp
products and information from the farms to the processing companies reflected the current
state of application of quality assurance certification (i.e. ASC certification as in our
interview survey), cultivation methods used on the farms and the shrimp species
cultivated. In the samples, shrimp farmers were cultivating two shrimp species, namely,
black tiger shrimp (Penaeus monodon) and white leg shrimp (Litopenaeus vannamei).
The cultivation systems included extensive and intensive farming'. The details are as

follows.

Shrimp products provided by non-ASC certified shrimp farms

Extensive farms. The results of the survey indicated that shrimp farms using an extensive
cultivation system had not signed contracts with buyers. Instead, their products were
distributed to collectors, who contacted them directly and purchased around 2—10 kg per
day per farm.

The collectors sold these shrimp products to either brokers or traders. The

transactions between the collectors and both the upstream (farmers) and downstream

12
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(brokers or traders) agents were based on family networks and involved verbal
agreements.

Collectors provided about 70—75% of the total quantity collected to brokers and/or
traders. The remaining 25-30% of the quantity collected from extensive farms was

provided directly to processing companies.

Intensive farms. Shrimp products from intensive farms were forwarded to processing
companies, either with or without the intervention of brokers and/or traders. Of the
sample, 97.5% of non-ASC certified intensive farms sold their shrimp products to brokers
or traders, while only 2.5% had signed a contract to provide their shrimp products directly

to processing companies.

Information flows and traceability. To implement a traceability system, information
needs to be recorded at the shrimp farms and then exchanged with other agents along the
supply chain. In relation to information recording and keeping activities, 72/82
(~ 87%) of non-ASC certified farms in the sampling did not record information related
to their production activity. Other farmers have recorded the information related to the
price and quantity of inputs and the farm-gate price and quantity of harvested shrimp to
manage the farms’ performance.

Shrimp products provided by ASC certified shrimp farms to processing companies

The ASC certified farms participating in the Cai Bat Cooperative provided all of their
shrimp products to the contracted processing company. In response to the information-
recording requirements under the ASC standards, the shrimp farmers recorded and
retained information regarding their production process. This information was recorded

on the official forms provided by the contracted company. The Cooperative’s committee

13
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was responsible for ensuring that the information regarding the production process and
the quality of shrimp products complied with the ASC standards. Thus, processors were
able to monitor the information that was provided with the support of the Cooperative’s
committee. The shrimp farmers forwarded the information to the processing company at
harvest time, and the information was recorded on the processing company’s internal
database and used for traceability procedures at the processing company.

[INSERT FIGURE 3 HERE]

Management of product and information flows of shrimp farming inputs at

processing companies

Processing companies paid close attention to traceability to ensure that they could
meet the requirements of global customers. Inputs were provided to the processing
companies by shrimp farmers (i.e. ASC certified farms and contracted farms), collectors,
and brokers. The processors recorded the information supplied by the ASC certified farms

under their contract using the forms provided (see Figure 4).

[INSERT FIGURE 4 HERE]

As for the collectors and brokers, the processors required them to provide a range
of information including the name of the supplier, date, shrimp species (black tiger shrimp
or white leg shrimp), size, quantity, price, quality-testing results, and cultivation area,
together with invoices and/or other documents relating to their transactions. Processors

identified the cultivation area of the shrimp inputs as the area of operation of the suppliers.

The shrimp farming inputs have to pass a quality inspection, which was audited by
the quality management department. Inputs that passed the inspection procedure were

allocated a trace code and the information provided by the suppliers was recorded as part
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of the internal traceability system. Processors were able to use that information to track

shrimp products back to the brokers and the suppliers of inputs to the shrimp farmers.

Financial efficiency of shrimp farmers in terms of ASC certification

Comparisons between ASC certified and non-ASC certified farms based on the survey
responses regarding unit prices, costs, and profits are shown in Table 3.
[INSERT TABLE 3 HERE]

The results in Table 3 showed that the application of ASC certification did not
lead to higher profits'’. The farm-gate price for certified shrimp products was less than
that for non-certified products. Unit price aside, the productivity was not improve under
ASC application. Moreover, it was found that the shrimp farmers under ASC application
paid a higher production costs, compared to non-ASC farmer. The higher production costs
of ASC farmers was found, suggesting that to shrimp famers might need to spend more
money to invest for farms’ operation in attempt to apply ASC certification.

Regarding black tiger shrimp, the ASC certified farms incurred a loss, as opposed
to the non-ASC certified farms, which showed a profit, while for white leg shrimp, the
ASC certified farms’ profits were less than half those of the non-ASC certified farms.
However, neither of these differences was statistically significant at the 0.05 level when
T-tests were used to compare the means. Similarly, the differences between the total costs
of the ASC certified and non-ASC certified farms for both shrimp species were not
statistically significant at the 0.05 level. As for black tiger shrimp, the results showed that
there was no statistically significant difference between the farm-gate prices received by
ASC certified and non-ASC certified farms (p < 0.05), while for white leg shrimp, the
farm-gate price received by ASC certified farms was significantly lower than that

received by non-ASC certified farms (p < 0.05).

15



368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

Shrimp farmers’ willingness to implement traceability systems

The results of the survey indicated that the shrimp farmers’ willingness to implement
traceability systems increased after the benefits of traceability were explained to them.
Prior to the explanation, 74 shrimp farmers (65%) confirmed that they were willing to
invest in traceability systems, but following the explanation, this rose to 96 farmers (84%)
(see Figure 5).

[INSERT FIGURE 5 HERE]

The results also confirmed the relationship between shrimp farmers’ application
of ASC certification and their willingness to invest in traceability systems. All of the ASC
certified shrimp farms confirmed that they were willing to invest in the traceability system,
while for non-ASC certified farms, their willingness to invest in the traceability system
increased following the explanation of the traceability system, as shown in Figure 6. Prior
to the explanation, 42 non-ASC certified shrimp farms (51%) confirmed that they were
willing to invest in the traceability system. However, after the system was explained, 64
non-ASC certified shrimp farms (78%) confirmed that they were willing to implement
traceability systems. Shrimp farmers who were seeking ASC certification were better
trained and more aware of the requirements of global markets in relation to food safety,
quality, and traceability than non-ASC certified farmers. Therefore, ASC certified shrimp
farmers were more aware of the importance of traceability implementation. In contrast,
non-ASC certified shrimp farmers were initially undecided regarding traceability. Thus,
our explanation of the potential benefits was help to increase their willingness to

implement traceability systems.
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Factors influencing to shrimp farmers’ willingness to implement traceability

systems

As can be seen in Table 4, the proportional odds test (x*=39.31, Pseudo R?>=0.40) confirms
that the binary logistic model is relevant to explore the effect of related determinants on
the dependent variable (probability of willingness to implement traceability of shrimp
farmers). The chi-square tests for goodness-of-fit of the model justify that the regression
results are significant (p < 0.01).

[INSERT TABLE 4 HERE]

The estimated results of logistic model confirmed the positive effects of
application of quality assurance certification to the probability of willingness to
implement traceability of shrimp farmers (p < 0.01), suggesting that the certified shrimp
farmers indicated a higher ability to be willing to implement traceability.

Moreover, the perception of shrimp farmers about the important role of
application of quality assurance certification did negatively influence their willingness to
implement traceability’s probability (p <0.01). This result did not corresponded our prior
hypothesis and the previous findings of Rahman et al. (2017), who indicated that the
highly perceived important role of quality and safety issues of farmers positively effected
on their decision making to implement traceability. Probably, the shrimp farmers
participated in our interview might not really be familiar with a seperated traceability
systems. Instead of that, they might speculate that the application of quality assurance
certification might be a better alternative.

The statistical significance of farming conditions variables, including age, shrimp
cultivation speicies, and the participation to cooperatives of shrimp farmers (p < 0.05)

were suggesting the important role of those factors to the implementing traceability.
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Addition, the statistical contributions of the farm-gate price to the probability of
shrimp farmer’s willingness to implement traceability were found (p < 0.1). On the other
hand, the spending of variable costs for shrimp farms presented for the investment to
shrimp farms activities. The negative influence of this variable was suggesting that an
increase in investments of the input factors might lead to an decrease in the probability
of willingness to implement traceability of shrimp farmers (p < 0.05). In other words,
shrimp farmers were estimated to pay acareful considerations of shrimp farmers in

decision-making to impelement traceability if they did have to spend more costs.

Discussion

The comparison of the traceability between certified and non-certified shrimp products
along the supply chain indicated that the information management system at shrimp
processing companies might supported them to trace from whom the shrimp farming
input had been provided and to whom the output shrimp had been sold. This was
concordant with the situation in other shrimp exporting countries such as Thailand,
Bangladesh, Laos, and the Philippines, which traceability systems have well-developed
at processing companies in relation to comply with the requirements of buyers in global

markets (Uddin, 2009; Dong, Saito, Hoa, Dan & Matsuishi., 2019).

The traceability and exchange of information among the various local agents in
the supply chain were depended on the flow of shrimp products (Dong, 2019; Loc, 2006;
Tran et al., 2013). Processing companies confirmed were able to obtain information about
the area of cultivation of their input shrimp, which coincided with the area of operation
of the suppliers or the cultivated area of shrimp farmers, who directly signed the
contracted agreement with these companies. Our results have responded to the previous

scholars of Ha and Bush (2010); Lap et al. (2015).
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It was found that contracts involved a complicated production process undertaken
by the processors. Therefore, this might probably make the difficulties to secure contracts
with the non-certified shrimp farmers (Suzuki & Nam, 2018). For example, in our survey,
contracted farms were strictly monitored in relation to the use of antibiotics. Two days
before harvest, processors would collect a sample batch of shrimp for inspection. If any
antibiotics were discovered, the processors would deny the contracted agreement that had
been signed with shrimp farmers. Conversely, the uncontracted farms might freely sell
the harvested shrimp to the buyers, who were able to negotiate a higher farm-gate price
at the time of harvests without any requirements in relation to traceability, quality and
safety issues. Consequently, the shrimp farmers did not have sufficient motivation to
implement the traceability systems.

On the other hand, the survey responses revealed that shrimp collectors and
brokers might travel to other districts to buy shrimp products if they were able to negotiate
a lower farm-gate price with the shrimp farmers. Hence, if processors were basing their
information regarding the area of cultivation on the standard location of brokers and
collectors, that information might be inaccurate.

In this study, the application of ASC certification might involve the traceability
among stakeholders in the supply chain, corresponding to the previous scientific works
of Hobbs et al. (2005); Tran et al. (2013); Suzuki and Nam (2018). The application of
ASC certificates was significantly contributed to increase the willingness to implement
traceability of shrimp farmers as results of the binary logistics models. This result
suggested that the integration of applications for international quality assurance
certification and the implementation of traceability systems might be an alternative means
of enhancing the implementation of traceability systems over the entire supply chain

(Dong, 2019). In this way, the information that was recorded and retained to support the

19



463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

application of quality assurance certification might also be used in the implementation of
traceability procedures (Bailey et al., 2016).

However, the application of international quality assurance certification did not
create an increase in the profit of shrimp farmers as our prior hypothesis. In this study,
the differences in production costs between certified and non-certified shrimp products
were separately compared by shrimp species, including black tiger shrimp and white leg
shrimp. The production costs of certified farms indicated a higher amount than this of
non-certified farms, for both shrimp species.

Regarding black tiger shrimp, the non-certified farmers indicated a lower
production cost than those of the certified farms. These was probably because the
differences in the cultivated methods (i.e. extensive and intensive systems) were applying
by each group of farmers (Ling et al., 1999). During our survey, the certified farmers
were included both extensive and intensive systems, which required a huge investment.
Conversely, the non-certified shrimp farmers mostly applied extensive methods, which
did not require a large amount of production cost. However, a separated comparison by
cultivated systems between certified and non-certified farmers might not be conducted
due to the limitation of sample size.

Regarding the white leg shrimp, the intensive systems were mostly applied by
both, certified and non-certified shrimp farmers in our survey. This was corresponded to
the previous scholars of Portley (2016); Hasan (2007). The costs were mainly spent for
labors and input factors such as feed, seed, chemical and drug. As the comparison results,
the total production costs of certified farmers were higher than those of non-certified
farmers. However, it was found that the certified shrimp farmers might save more costs
for feed, chemical and drug than those of the non-certified farmers, suggesting a better

utilization of input uses at the certified farms (Lusk & Norwood, 2008; Wang & Chen,
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2016). Hence, the application of quality assurance certifications may probably lead to a
decrease in the production costs for shrimp farmers in the future. Since an increase in
production costs of shrimp farms would reduce the willingness to implement traceability
as indicated in the binary logistic regression model. Our results supposed that the
application of quality assurance certification was estimated to enhance the decision-
making to implement traceability of the certified-farmers (Mishan & Quah, 2007).

Moreover, in this study, family labor costs were estimated at market price to hired
labor for shrimp farms or the wages that shrimp farmers were able to receive from other
activities in relation to agriculture, fisheries and aquaculture in the rural areas of Vietnam
(Dan, 2017, Bjornlund et al., 2017). In reality, the family labor costs were the non-cash
costs. Thus, the shrimp farmers did not have to pay for this cost. Hence, if the family
labor costs of both, certified and non-certified white leg shrimp farms were skipped, the
production costs of certified farms would be lower than those of non-certified farms (see
Table 3).

On the other hand, the differences in the farm-gate price between certified and
non-certified shrimp products were not even statistically confirmed. It was fact that,
farmers were eager to apply the quality assurance certification because they expected the
higher financial benefits, and the farm-gate price was the most important motivation
affecting their decision-making for application (Morris & Young, 2000; Mishan & Quah,
2007; Tien & Thong, 2014). In our study, the non-certified farmers could freely choose
and negotiate the farm-gate price with their shrimp buyers as mentioned above. Therefore,
they supposed to receive a higher farm-gate price than that of certified farmers. On the
other hand, the processing companies, who signed the contracted agreement with certified
farmers, did cover the application costs of ASC certification to certified shrimp farmers.

Therefore, the farm-gate price paid to certified farmers might probably reduce to be
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concordant with those sponsorships. These suggested that the economic incentives,
especially the differentiation of the farm-gate price should be considered to call for
attention of shrimp farmers in terms of application of international quality assurance and
implementation of traceability (Karipidis et al., 2009; Dong, Saito, Hoa, et al., 2019).
Notably, the shrimp farmers, who participated to Farm Cooperatives revealed a
higher probability of willingness to traceability implementation. This results consited
with the previous findings of Verhaegen and Huylenbroeck (2001); Jonell and Henriksson
(2015). Recent limitation of production costs of Vietnamese shrimp farmers might
probably cause difficulty of the application of quality assurance certificates by the
individual farms (Lap et al., 2015; Dong, Saito, Hoa, et al., 2019). Therefore, the
establishment of Cooperatives might be probably a practical alternative to call for the
sharing the costs, not only of operational costs, but also of application of quality
assurances certificates, and involvement the implementation of traceability and other

tools related to improvement of product’s quality and safety.

Conclusion

It was concluded that application of ASC certification by shrimp farmers were helpful
regarding the traceability and management of quality and safety, and played as an
alternative to involve the implementation of traceability systems for the entire shrimp
supply chain. These shrimp products were produced to ASC standards, including
information recording and keeping, which provided confidence that they could meet the
requirements of international customers in relation to safety, quality, and traceability.
Shrimp farmers who had applied for international quality assurance certification
were willing to implement traceability systems, suggesting that the implementation of

traceability systems might be more feasible once certification has been received. However,
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the limited understanding of small-scale farmers of the benefits of international quality
assurance certification is a barrier to improved performance, not only in relation to
certification, but also regarding the implementation of traceability systems for the overall
shrimp supply chain in Vietnam.

In the future, the application of international quality assurance certification and
the implementation of traceability systems will act as a passport enabling shrimp products
to meet the food safety and quality requirements of the global markets. Thus, the results
of the current study are an evidence to put forward for consideration of economic
incentives to enhance the implementation of those procedures, including the
differentiation of the unit farm-gate price for the certified shrimp products, together with
the better management in the input factors used have to be highly considered.

Besides that, the calling for the integreation and collaboration activities of shrimp
farmers, such as the establishment of the Cooperatives might probably be the meaningful

works to enhance the implementation of traceability.

Conlflict of interest. No potential conflict of interest was reported by the authors

Footnotes.

! The extensive shrimp farming system is typically used to produce large, high-quality black tiger
shrimp. Under this system, the shrimp pond is not well built, and the pond size varies from 1 to
15 ha. In the past, shrimp was stocked naturally during the water intake. However, in recent years,
farmers have had to stock the ponds each month using hatchery seed (post-larvae (PL)). Shrimp
feed is not supplied to the system, and the shrimp rely on food that grows in the ponds such as
plants, copepods, nematodes, insert larvae, and snails. The shrimp are harvested in accordance

with the lunar cycle using fyke nets.
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Conversely, an intensive shrimp farming system requires advanced technology and large
amounts of capital. One crop of black tiger shrimp takes six months to mature, while a crop of
white leg shrimp takes three to four months to mature. Intensive cultivation systems are located
in areas designated by the local planning authorities because of the effects on the environment.
Pond sizes range from 0.5 to 1 ha, and the shrimp are stocked once for each crop, with stocking
density varying from 25—40 PL/m? for black tiger shrimp to 80-200 PL/m? for white leg shrimp.
High-quality commercial feed is used throughout the cultivation period.

i The costs of ASC application certification have been sponsored by the contracted
processing companies. These, therefore, have not been included to investigate the financial
efficiency of shrimp farmers.

Regarding the family-land cost, depreciation was in accordance with the regulation in Law
45/2013/QH13 on land issued by the Vietnamese government, which states that “the term for land
allocation and recognition of agricultural land use rights for households and individuals directly
engaged in agricultural production is 50 years.” Based on this regulation, the land costs were
amortized into each crop using the function LF = VF/50/k, where LF was the depreciated value
of family land, V was the market price of the land at the time of our survey, and k was the number
of crops per year.

Regarding the hired-land cost, the depreciation value was given by LR = F/k, where LR
was the total rent payment for one crop, F was the total annual rent, and k was the number of
Crops per year.

Regarding infrastructure, the allocation was represented by Ii = Mi/n/k, where Ii was the
depreciated value of infrastructure i, M was the market price of infrastructure i at the time of our
survey, n was the total number of years the infrastructure could be used, and k was the number of

crops in one year (i =1, n).

24



553

554

555

556

557

558

559

560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

References

Bailey, M., Bush, S. R., Miller, A., & Kochen, M. (2016). The role of traceability in
transforming seafood in the global South. Current Opinion in Environmental
Sustainability, 18, 25-32.

Bailey, M., Packer, H., Schiller, L., Tlusty, M., & Swartz, W. (2018). The role of
corporate social responsibility in creating a Seussian world of seafood sustainability.
Fish and Fisheries, 19, 782-790.

Bjornlund, H., van Rooyen, A. & Stirzaker, R. (2017). Profitability and productivity
barriers and opportunities in small-scale irrigation. International Journal of Water
Resources Development, 33, 690-704

Bosona, T., & Gebresenbet, G. (2013). Food traceability as an integral part of logistics
management in food and agricultural supply chain. Food Control, 33, 32-48.

Boyd, C. E., McNevin, A. A., Davis, R. P., Godumala, R., & Mohan, A. B. (2018).
Production methods and resource use at Litopenaeus vannamei and Penaeus monodon
farms in India compared with previous findings from Thailand and Vietnam. Journal
of the World Aquaculture Society, 49, 551-569.

Charlebois, S., Sterling, B., Haratifar, S., & Naing, S. K. (2014). Comparison of global
food traceability regulations and requirements. Comprehensive Reviews in Food
Science and Food Safety, 13, 1105-1123.

Coughenour, C. M. & Swanson, L. E. (1992). Determinants of farmers' satisfactions with

farming and with life: a replication and extension. Southern Rural Sociology 9:45-70.

Dan, T.Y. (2017). Rice intensive cropping and balanced cropping in the Mekong Delta.

Vietnam-Economic and Ecological Considerations. Ecological Economics, 132, 205-

212.

25



577

578

579

580

581

582

583

584

585

586

587

588

589

590

591

592

593

594

595

596

597

598

599

600

Dong, K. T. P. Saito, Y., Hoa, N. T. N, Dan, T. Y., & Matsuishi, T. F. (2019). Pressure—
State—Response of traceability implementation in seafood-exporting countries:
Evidence from Vietnamese shrimp products. Aquaculture International, 27, 1209-
1229.

Dong, K. T. P., Dan, T. Y., & Duy, N, P. (2019). Banh gia hoat dong ghi chép va luu trix
thong tin theo tiéu chuin GlobalGAP cua nhitng nong ho nudi tém st (Penacus
monodon) tai tinh Ca Mau [Evaluate the recording and keeping information according
to Global GAP standards of black tiger shrimp farms (Penaeus monodon) in Ca Mau
province]. Can Tho University Journal of Science, 55, 115-121.

Dong, K. T. P., Saito, Y., Tojo, N., Duy, N, P., Hoa, N. T. N., Matsuishi, T. F. (2019).
Are consumers willing to pay more for traceability? Evidence from an auction
experiment of Vietnamese pork. International Journal of Food and Agricultural
FEconomics, 7, 127-140.

Dong, K.T.P. (2019). Towards implementation of traceability for shrimp supply chain in
Vietnam: Economic analysis and global trade potential consideration. Doctoral
dissertation. Hokkaido University, Japan.

Duc, N. M. (2009). Economic contribution of fish culture to farm income in Southeast
Vietnam. Aquaculture International, 17, 15-29.

Duc, N. M. (2010). Application of econometric models for price impact assessment of
antidumping measures and labelling laws on global markets: a case study of
Vietnamese striped catfish. Reviews in Aquaculture, 2, 86-101.

Flaaten, O. (2018). Fisheries and Aquaculture Economics (2nd edition). Aquaculture:
Plant and Industry Management. Retrieved from:

https://bookboon.com/en/fisheries-and-aquaculture-economics-ebook.

26



601

602

603

604

605

606

607

608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

Food and Agriculture Organization (2018, September 10th). Fisheries commodities and
trade. Retrieved from: http://www.fao.org/fishery/statistics/global-commodities-
production/query/en..

Frey, B. S. and Stutzer, A. (2002). What can economists learn from happiness research?

Journal of Economic Literature, 40, 402-435.

Gellynck, X., & Verbeke, W. (2001). Consumer perception of traceability in the meat
chain. Agrarwirtschaft, 50, 368-374.

Giraud, G., & Amblard, C. (2003). What does traceability mean for beef meet consumer?
Sciences des Aliments, 23, 40-46.

Golan, E., Krissoff, B., Kuchler, F., Calvin, L., Nelson, K., & Price, G. (2004).
Traceability in U.S. food supply: Economic theory and industry studies. Agricultural
Economic Report. (Report. No. 830). USDA/Economic Research Service.

Ha, T. T. T., & Bush, S. R. (2010). The transformations of Vietnamese shrimp
aquaculture policy: Empirical evidence from the Mekong Delta. Environment and
Planning C: Government and Policy, 28, 1101-1119.

Hall, D. (2010). Food with a visible face: traceability and the public promotion of private
governance in the food system. Geoforum, 41, 826-835.

Handford, C. E., Campbell, K., & Elliott, C. T. (2015). Impacts of milk fraud on food
safety and nutrition with special emphasis on developing countries. Comprehensive
Reviews in Food Science and Food Safety, 15, 130-142.

Hasan, M.R. (2007) Economics of aquaculture feeding practices in selected Asian
countries. Aquaculture Management and Conservation Service. Retrieved from:
http://www.fao.org/3/al456e/a1456e00.htm.

Hensher, D.A., & Greene, W.H. (2003). The mixed Logit model: the state of

practice. Transportation, 30, 133—176.

27



626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

Hobbs, J. E., Bailey, D. V., Dickinson, D. L., & Haghiri, M. (2005). Traceability in the
Canadian red meat sector: do consumers care? Canadian Journal of Agricultural
Economics, 53, 47-65.

Huynh, V. K., Vo, T. T., Huynh, T. D. X., & Tran, T. T. D. (2017). Ciu ctia ngudi tiéu
dung thanh thi khu vuc PBSCL dbi v6i san pham thit heo an toan [The demand of
urban consumers for safe pork products in the Vietnamese Mekong Delta]. In the 2nd
UHD-CTU Annual Economics and Business Conference Proceedings (pp. 163-174).

Jonell, M. & Henriksson, P.J.G. (2015). Mangrove-shrimp farms in Vietnam-comparing
organic and conventional systems using life cycle assessment. Aquaculture, 447, 66-
75.

Karipidis, P., Athanassiadis, K., Aggelopoulos, S. & Giompliakis, E. (2009). Factors
affecting the adoption of quality assurance systems in small food enterprises. Food
control, 20, 93-98.

Lap, D. X, Lai, T. P., & Luan, P. M. (2015). Hién trang dp dung chitng nhdn trong nuoi
trong thiy san tai Viét Nam [Current situation of quality assurance standards
application in Vietnam Aquaculture]. (Report No: n.d.). International Collaborating
Centre for Aquaculture and Fisheries Sustainability, Vietnam Fisheries Society
(VINAFIS).

Ling, H. B., Leung, S. P., & Shang, C.Y. (1999). Comparing Asian shrimp farming: the

domestic resource cost approach. Aquaculture, 175, 31-48.

Loc, V. T. T. (2006). Seafood supply chain quality management: the shrimp supply chain

quality improvement, perspective of seafood companies in the Mekong Delta, Vietnam.

Doctoral dissertation. University of Groningen, Groningen, Netherland.

28



649

650

651

652

653

654

655

656

657

658

659

660

661

662

663

664

665

666

667

668

669

670

671

672

Lusk, J. L., & Norwood, F. B. (2008). A survey to determine public opinion about the
ethics and governance of farm animal welfare. Journal of the American Veterinary
Medical Association 233, 1121-1126.

Marucheck, A., Greis, N., Mena, C., & Cai, L. (2011). Product safety and security in the
global supply chain: Issues, challenges and research opportunities. Journal of
Operations Management, 29, 707-720.

Mishan, E. J., & Quah, E. (2007). Cost-Benefit Analysis (5" edition). Basic concepts of
benefits and costs. Routledge, New York, USA and Canada. 21-55.

Morris, C., & Young, C. (2000). “Seed to shelf”, “teat to table”, “barley to beer” and
“womb to tomb”’: discourses of food quality and quality assurance schemes in the UK.
Journal of Rural Studies, 16, 103-115.

Nga Mai., Bogason, G.S., Arason, S., Vikingur Arnason, S., and Geir Matthiasson,

T. (2010). Benefits of traceability in fish supply chains—case studies. British

Food Journal, 112, 976-1002.

Portley, N. (2016). Report on the Shrimp Sector: Asian Shrimp Trade and Sustainability
(Report No: n.d.). Sustainable Fisheries Partnership.

Pouliot, S., & Sumner, D. A. (2013). Traceability, recalls, industry reputation and product
safety. European Review of Agricultural Economics, 40, 121-142.

Rahman, A. A., Singhry, H. B., Hanafiah, M. H., & Abdul, M. (2017). Influence of
perceived benefits and traceability system on the readiness for Halal Assurance
System implementation among food manufacturers. Food Control, 73, 1318-1326.

Suzuki, A., & Nam, V. H. (2018). Better management practices and their outcomes in
shrimp farming: evidence from small-scale shrimp farmers in Southern Vietnam.

Aquaculture International, 26, 469—-486.

29



673

674

675

676

677

678

679

680

681

682

683

684

685

686

687

688

689

690

691

692

693

694

695

696

697

Tien, N.V., & Thong, P. L. (2014). Analyzing economic efficiency of the lotus farms in
Dong Thap Province (in Vietnamese). Journal of Sciences-Can Tho University 30,
120-128.

Tran, V. N., Bailey, C., Wilson, N., & Phillips, M. (2013). Governance of global value
chains in response to food safety and certification standards: The case of shrimp from
Vietnam. World Development, 45, 325-336.

Uchida, H., Cathy A. Roheim, C.A., Wakamatsu. H., & Anderson, C.M. (2013). Do
Japanese consumers care about sustainable fisheries? Evidence from an auction of
eco-labelled seafood. Australian Journal of Agricultural and Resource Economics,
58, 263-280.

Uddin, T. M. (2009). Value chains and standards in shrimp export from Bangladesh and
Thailand to Japan: A comparative study on safety compliances. 4sia-Pacific Journal
of Rural Development, 19, 89-106.

Umberger, W. J., Feuz, D. M., Calkins, C. R., & Sitz, B. M. (2003). Country of origin
labeling of beef products: US consumers perceptions. Paper presented at FAMPS
Conference, Washington DC, USA.

United Nations Development Programme. (2016). Vietnam drought and saltwater
intrusion: Transitioning from emergency to recovery analysis report and policy
implications. Analysis Report and Policy Implications. UNDP Vietnam.

van der Vorst, J. G. A. J. (2006). Performance measurement in agri-food supply-chain
networks: An overview. In C.J.M. Ondersteijn et al. (Editors.): Quantifying the agri-
food supply chain. Dordrecht, Springer, Netherlands. 15-26.

van Kleef, E., Houghton, J. R., Krystallis, T., Pfenning, U., Rowe, G., van Dijk, H., van
der Lans, A., & Frewer, L .J. (2007). Consumer Evaluations of Food Risk

Management Quality in Europe. Risk Analysis, 27, 1565-1579.

30



698

699

700

701

702

703

704

705

706

707

708

709

710

711

712

713

714

715

716

717

718

Verbeke, W., & Ward, R. W. (2006). Consumer interest in information cues denoting
quality, traceability and origin: An application of ordered probit models to beef labels.
Food Quality and Preference, 17,453-467.

Verhaegen, I. & van Huylenbroeck, G. (2001). Costs and benefits for farmers
participating in innovative marketing channels for quality food products. Journal of
Rural Studies, 17, 443-456.

Vietnam Association of Seafood Exporters and Producers (2017, November 5). Sector
profiles-shrimp. Retrieved from:
fttp://seafood.vasep.com.vn/669/onecontent/sector-profile.htm.

Vietnam General Statistics Office (2017, September 20th). Statistical yearbook of
Vietnam 2017. Hanoi, Vietnam: Statistical Publishing House.

Wang, J., & Chen, T. (2016). The spread model of food safety risk under the supply-
demand disturbance. SpringerPlus, 5, 17-56.

Wu, L., Wang, H., Zhu, D., Hu, W., & Wang, S. (2016). Chinese consumers’ willingness
to pay for pork traceability information-the case of Wuxi. Agricultural Economics,
47,71-79.

Zhang, A., Mankad, A. & Ariyawardana, A. (2020). Establishing confidence in food
safety: is traceability a solution in consumers’ eyes?. Journal of Consumer Protection

and Food Safety, 15, 99-107.

31



719

720

721

List of Tables

Table 1. Data collection summary

Shrimp agents Observation Collection methods
Farmers 114 Strqctureq
Questionnaires
ASC certified 32 Structured
Questionnaires
. Structured
Non-ASC certified 82 ructurec
Questionnaires
Processors and Exporters 2 Face to Face interview
Brokers 2 Face to Face interview
Collectors 2 Face to Face interview
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Table 2. Definition of variables in binary logistics model

. _ Mean Standard
Variables Descriptions (N=108) deviation
WTI Dependent variable: 0.83 0.37
WTI = 1 if shrimp farmers answer he/she is
willing to implement traceability after our
explanation; WTI = 0 if otherwise
ASC (X1) ASC application of shrimp farmers 0.27 0.45
1 = ASC certified farmers
0 = non-ASC certified farmers
QApercep (X2) Perception of shrimp farmers about Quality 0.56 0.50
assurance certification: 1 =yes; 0 =no
Cooperatives (X3) 1= Coop Members; 0 = otherwise 0.35 0.48
Age (Xa) Age of respondents (years old) 51.09 11.37
Shrimp (Xs) Shrimp cultivation species: 0.38 0.49
1= Black tiger shrimp; 0 = White leg shrimp
Experience (Xs) Total year of cultivated shrimp farms (years) 12.15 5.18
Price (X7) Farm-gate price of shrimp products at the 8.55 2.97
harvest date (USD per kg)
Scale (X3) Total land used for shrimp farms: 0.81 0.40
1 = less than 2ha; 0 = otherwise
Variable costs Unit variable costs of shrimp products at 6.90 6.97

(Xo)

shrimp farms (USD per kg)
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725  Table 3. Unit prices received, costs, profits, and productivity of shrimp farms (USD per
726  kg)

Black tiger shrimp White leg shrimp
(N=71) (N=43)

Categories Non- Non-

(ﬁig) ASC Differences (lé‘zszc?,) ASC  Differences
(N=61) (N=20)

Variable costs (1) 10.85 8.12 2.73 4.62 4.22 0.40
Seed 0.93 0.93 0.00 0.39 0.33 0.06
Feed 1.69 1.04 0.65 2.07 2.17 -0.10
Drug 0.45 0.23 0.23 0.40 0.59 -0.19
Chemical 0.12 0.19 -0.07 0.16 0.28 -0.12
Pond treatment 0.00 0.01 0.00 0.01 0.01 0.00
Water 0.06 0.07 -0.01 0.07 0.05 0.02
Interest 0.00 0.00 0.00 0.00 0.00 0.00
Electricity 0.24 0.13 0.11" 0.25 0.19 0.06
Transportation 0.00 0.02 -0.02 0.00 0.00 0.00
Labor (Family) 7.26 5.43 1.83 1.14 0.57 0.57"
Labor (Hired) 0.07 0.05 0.01 0.07 0.02 0.05
Others 0.01 0.02 -0.01 0.03 0.00 0.03

Fix cost (2) 0.01 0.06 -0.05" 0.01 0.02 -0.01
Infrastructure 0.00 0.01 0.00 0.01 0.01 0.00
Land (Hired) 0.00 0.02 -0.02 0.00 0.00 0.00
Land (Family) 0.01 0.04 -0.03 0.00 0.01 -0.01

Total production

costs [(1) + (2)] 10.86 8.18 2.67 4.63 4.24 0.39

Total production

costs (exclude 3.60 2.75 0.85 3.49 3.67 -0.18

family-labor cost)

Unit Price 898 10.39 -1.41 5.44 6.18 -0.74"

Profit -1.87 2.21 -4.08 0.81 1.94 -1.13

Productivity 369.11 346.04 23.01 847.17 943.16 -93.99

727  Note: *indicates statistical significance at the 0.05 level using T-tests to compare means.
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Table 4. Factors influencing to the willingness to implement (WTI) traceability of shrimp

farmers
Xi Std. Err. V4 Coefficient f;
Intercept (Sg) 2.66 0.56 1.48
ASC (Xy) 1.40 3.05 4.28%**
QApercep (X2) 1.12 -2.20 -2.46%%*
Cooperatives (X3) 1.41 1.94 2.74%*
Age (X4) 0.04 -1.97 -0.07**
Shrimp (Xs) 1.38 2.27 3.13%*
Experience (Xo) 0.08 0.87 0.07
Price (X7) 0.18 1.78 0.31*
Scale (Xs) 0.98 -0.68 -0.67
Variable costs (Xo) 0.04 -1.98 -0.09**
Log likelihood -29.01
N 108
Pseudo R2 0.40
LR chi2 39.31

Note: The estimated results of Binary logistics regression model with the including of 108
observations of the sampling and its coefficient of determination Pseudo R2, and the results of
LR chi2 test statistical present the relationship between explanatory variables and WTI at
significant level p < 0.01. The f; is the parameter of the first (1) to the nineth (9) explanatory
variables (X;) in the regression as described in the text, B, is the intercept of Binary logistics
regression model. The asterisks “***_ **_ * denote the statistical significance of the relationship
between explanatory variables and WTI in the regression model at 1%, 5% and 10%. The N is
the included number of observations in the model. “Std. Err” is the abbreviation of “Standard
Error”.
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Figure 1. Study area in Ca Mau Province, Vietnam (adapted from Google maps).
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Question: Are you willing to implement traceability for your farming?

\4

Explanation of Traceability
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Question: Are you willing to implement traceability?
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Willing to implement Not willing to implement
Traceability: Confirmed Traceability: Confirmed

Figure 2. Procedure to investigate shrimp farmers’ willingness to implement traceability

systems.
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Figure 3. Traceability along Vietnamese shrimp supply chain: empirical study of Ca Mau Province, Vietnam.

Note: The black arrowed lines indicated the traceable information flows of shrimp products in the entire supply chain.
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753  Figure 4. Information flows from shrimp farmers to processing companies of Vietnamese shrimp supply chain

754  Note: The italic text in the shapes indicated for the contents of information provided by backward agents to downward agents along shrimp supply chain
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Figure 5. Shrimp farmers’ willingness to implement traceability systems before and

after the explanation of the traceability process.

Note: WTI is the abbreviation of willing to implement traceability.
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Figure captions

Figure 1. Study area in Ca Mau Province, Vietnam (adapted from Google maps).

Figure 2. Procedure used to identify shrimp farmers’ willingness to implement
traceability systems.

Figure 3. Traceability along the shrimp supply chain in Ca Mau Province, Vietnam.
Figure 4. Information flows from shrimp farmers to processing companies of Vietnamese
shrimp supply chain.

Figure 5. Shrimp farmers’ willingness to implement traceability systems before and after

the explanation of the traceability process.

41



	Introduction
	Materials and Methods
	Data collection
	Data analysis

	Results
	Traceability of the Vietnamese shrimp supply chain: evidence from the interview survey in Ca Mau province, Vietnam’s Mekong Delta region
	Shrimp products provided by non-ASC certified shrimp farms
	Extensive farms. The results of the survey indicated that shrimp farms using an extensive cultivation system had not signed contracts with buyers. Instead, their products were distributed to collectors, who contacted them directly and purchased around...
	Intensive farms. Shrimp products from intensive farms were forwarded to processing companies, either with or without the intervention of brokers and/or traders. Of the sample, 97.5% of non-ASC certified intensive farms sold their shrimp products to br...

	Information flows and traceability. To implement a traceability system, information needs to be recorded at the shrimp farms and then exchanged with other agents along the supply chain. In relation to information recording and keeping activities, 72/8...
	Shrimp products provided by ASC certified shrimp farms to processing companies
	Management of product and information flows of shrimp farming inputs at processing companies
	Financial efficiency of shrimp farmers in terms of ASC certification
	Shrimp farmers’ willingness to implement traceability systems
	Factors influencing to shrimp farmers’ willingness to implement traceability systems

	Discussion
	Conclusion
	References

