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Traditional pork shops play an essential role in delivering pork, the most popular
food in Vietnam, to consumers. Studies have shown the need for investment in
training and equipment to improve the safety of pork sold at traditional shops.
However, it remains unclear how consumers perceived improvement to the
hygiene in pork shops and if they are ready to pay premium prices for safer
products. This study used an experimental approach to determine consumers’
perception and assessment of improved pork shops and their willingness to pay
(WTP) for pork products. A total of 152 respondents in two provinces in Vietnam
joined in a Becker—DeGroot—Marschak (BDM) mechanism experiment to collect
data on WTP for pork from typical and upgraded pork shops. A questionnaire was
used to record consumers’ perceptions and assessments of the pork shops and
products. Overall, consumers were willing to pay 20% more for upgraded fresh
pork than for what is currently available on the market. Consumers trusted in the
effectiveness of the upgraded intervention and the quality of pork at the pork shop,
which increased their WTP for the upgraded pork. Concerns about contaminated
pork had a negative impact on the WTP for typical pork, while the high frequency
of pork consumption and the existence of elderly family members led to higher
WTP for both products. The findings indicate the potential economic benefit of
upgrading pork shops, which would be an important driver to motivate sellers to
improve food safety.

KEYWORDS

food safety, willingness-to-pay, Becker-DeGroot-Marschak mechanism, market
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Introduction

Rapid economic development in Vietnam has led to increased meat consumption in
recent decades (Hansen, 2018). Nguyen et al. (2014) reported that consumers were highly
concerned about the safety of meat, especially pork, which is the most popular meat in
Vietnamese cuisine. There also seems to be cause for concern as many studies found a
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high prevalence of microbial contamination in pork in all types
of retail establishments (Nhung et al., 2018; Dang-Xuan et al,
2019; Ngo et al, 2021). Modern retail is considered the key
solution to improve the safety of pork (Wertheim-Heck et al,
2015; The World Bank, 2017), but the cost of improving food
safety in this retail is significantly high (Ortega and Tschirley, 2017;
Karanja et al., 2022). In addition, many consumers still prefer
and trust traditional value chains (Maruyama and Trung, 2010;
Unger et al,, 2019; Wertheim-Heck and Raneri, 2020). Therefore,
traditional pork retail still plays an important role and should
be improved. In addition, there is a change in Vietnam’s food
safety policies, which shifts responsibility from the authorities
to the food producers (Pham and Dinh, 2020) who need to
be motivated to upgrade their facilities and practices. The most
important motivation proposed is to emphasize the potential profit
from the consumers’ willingness to pay (WTP) for safe products.
Therefore, it is suggested to investigate consumers WTP and
relevant factors to support investors such as governments, funders,
or private sectors in estimating the benefit and sustainability of food
safety programs.

Many studies have indicated a high demand from Vietnamese
consumers for safe products and emphasized the credence of food
quality as a critical factor that drives consumers to pay a higher
price (Mergenthaler et al., 2009; Ifft et al., 2012; My et al., 2018; Ha
etal, 2019; Tran et al,, 2022). Labeling is a popular tool to deliver
product attributes and increase consumer trust in food products
(Ares et al., 2013; Fernqvist and Ekelund, 2014; Le et al., 2020).
However, the habit of Vietnamese consumers relying on sensory
evaluation (e.g., touching or smelling) to assess the quality of fresh
food products (Cadilhon et al., 2002; Maruyama and Trung, 2010)
makes it difficult to apply food packaging and labeling to retailed
pork at traditional shops.

In the Vietnamese context, previous studies have measured
the WTP of consumers for safe pork products through stated-
preference surveys (Khai et al,, 2018; Thi Nguyen et al., 2019),
but this method tends to overestimate the WTP due to the
absence of market discipline (Murphy et al, 2003; Lusk and
Shogren, 2007). Moreover, the different attributes between safe
and conventional pork in previous studies were explained
vaguely to participants by citing national standards or suppliers’
definitions without any sensory experiment on the products.
Consequently, the elicited values from these surveys might be
inconsistent. Thus, this study aimed to (1) measure the WTP
of consumers for fresh pork from typical and upgraded pork
shops by using an experimental methodology, (2) investigate
the perception and assessment of consumers about food safety
practices and pork shops, and (3) explore the influence of food
safety perception, knowledge, and risk message on the WTP
of consumers.

Methodology

Conceptual framework

To assess the influence of relevant determinants of the
WTP, we develop a framework as presented in Figure I.
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The WTP can be affected by internal and external factors.
In our framework, we have grouped these factors into (1)
consumer characteristics, (2) product assessment, and (3)
environmental factors.

Many studies found an impact of demographic characteristics
on consumers decisions. At the household level, the number and
attributes of family members would motivate the buyer to purchase
safe food products (Zheng et al., 2018; Chege et al., 2019; Kyto
et al,, 2019; Neill and Holcomb, 2019). At the individual level, the
age, education, and income of the buyer have contradictory effects
on their WTP. While a higher level of education or income led to
higher WTP (Angulo and Gil, 2007; Mergenthaler et al., 2009; Li
et al,, 2016; Zheng et al., 2018; Chege et al., 2019; Riccioli et al.,
2020; My et al., 2021), the older consumers had a lower WTP
for premium food products (Yu et al., 2014, 2018). In addition,
the food consumption habit of the consumers also significantly
increased the probability to purchase the food (Kyto et al., 2019).
Angulo and Gil (2007) found that the level of beef consumption
is a key factor that influences consumers’ WTP for beef products,
while Yu et al. (2018) and Zheng et al. (2018) found similar results
for salmon and vegetable products. Researchers also reported the
positive impact of risk perception about food-borne diseases on the
WTP (Angulo and Gil, 2007; Mergenthaler et al., 2009; Yu et al.,
2018; Neill and Holcomb, 2019), while the enhancement in food
safety knowledge might correspond to increasing WTP for safe
vegetables (Mergenthaler et al., 2009).

Furthermore, consumers’ exposure to information about the
food product’s characteristics can significantly affect their WTP.
For example, many studies showed that the product description
on the label strongly motivated consumers to pay more for food
(Meenakshi et al., 2012; Zhang et al., 2012; Jin et al., 2017; Chege
et al., 2019; Liu et al., 2019; Katt and Meixner, 2020; Riccioli
et al., 2020). Important information that enhances consumers’
WTP in many studies was the certification of the food products
(Owusu-Sekyere et al., 2014; Ortega and Tschirley, 2017; Wang and
Tsai, 2019), even if it is not a government certificate (Liu et al.,
2019). Therefore, some alternative methods to make consumers
distinguish between the different attributes among products should
be considered so that they may reveal their true WTP. Nonetheless,
providing consumers with messages about food safety risks right
before they make their decision might be a critical point that
affects WTP. Britwum et al. (2019) found that the message about
reported cases of disease due to microbial contamination in food
motivated consumers to pay more for safe food, while Bruner
et al. (2014) reported a reduction in WTP for traditional food
products due to the information about the estimated risk of
the new food products. In contrast, the experiment by Hayes
et al. showed that consumers were not affected by providing the
figure about the probability of food-borne diseases (Hayes et al.,
1995).

Finally, consumers’ assessment of food products and food
stores was identified as important determinants of their WTP for
food. Owusu-Sekyere et al. (2014) indicated the hygienic condition
surrounding the shop significantly affected consumers’ WTP for
the food product, while Zheng et al. (2018) found that a high
assessment of the food by consumers motivated them to purchase
the product.
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FIGURE 2

Illustration of the Becker—DeGroot—Marschak (BDM) mechanism.
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Experiment design

creates a market environment where participants can incorporate
market feedback and reveal their value for the product via a bid

In this study, conducted between October and November 2021,  (Lusk and Shogren, 2007). In other words, the participants will

we used a Becker-DeGroot-Marschak (BDM) mechanism with a  use real money to purchase the product from a set-up market,

full bidding approach to measure the WTP of consumers for raw ~ which can improve the reliability of the study (Koschate-Fischer

pork at traditional pork shops in Vietnam. This experiment design ~ and Schandelmeier, 2014), especially when compared with survey
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TABLE 1 Characteristics and preferences of participants.

Characteristics Mean SD
Age 51.9 11.8
Food expenditure (thousand VND/day) 102 68
Household size 3.98 1.71
Number of children 0.35 0.6
Number of elderlies 0.73 0.8
Number of pork dish/week 6.44 5.43
Amount of pork/shopping (kg) 1.08 1.05
Education (number of schooling years) 9.22 2.67
Gender Frequency | Percentage
Male 15 9.9
Female 137 90.1
Occupation

Small-scale vendor 57 37.5
Farmer 44 28.9
Taking care of household 25 16.4
Other 26 17.1
The most consumed type of pork

Bacon 99 65.1
Shoulder 33 21.7
Others 20 12.2

methods where participants tend to hide their true behavior (Kyto
et al, 2019). In addition, Jaffee et al. (2019) indicated that the
precision of consumers’ WTP could be improved by presenting
alternative products and letting them make decisions under their
usual budget constraints.

Study location

This study was part of a larger project (SafePORK) aiming
to improve food safety at traditional markets focusing on pork
(ACIAR, 2016) through food safety interventions at different
levels, including upgrading pork shops. The experiments were
implemented at three traditional markets where some pork shops
had been upgraded as part of the interventions. Two markets were
located in Thai Nguyen province and one in Hung Yen province
in the North of Vietnam. Traditional markets represent the most
popular retail channel in Vietnam for distributing fresh food such
as animal-source food, vegetables, or fish (Nga et al., 2014; Unger
et al,, 2019). In each market, two pork shops were set up for the
experiments, as described in the following section.
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TABLE 2 Participants’ experiences with pork-borne diseases and

preventing measures.

‘ Items

Frequency Percentage ‘

Experience with pork-borne disease symptoms ever

Stomachache 24 15.8
Diarrheal 16 10.5
Nausea 12 7.9
Vomit 7 4.6
Buy pork from hygienic shop

Never 7 4.6
Sometimes 18 11.8
Always 127 83.6
Frequently wash hand during pork handling

Never 4 2.6
Sometimes 9 5.9
Always 139 91.4
Eat well-cooked pork only

Never 2 13
Sometimes 3 2
Always 147 96.7
Separate cooked pork and raw food in process and storage

Never 5 3.3
Sometimes 3 2
Always 144 94.7
Use different tools for cooked pork and raw food

Never 6 3.9
Sometimes 12 7.9
Always 134 91.4
Concerns about eating contaminated pork

Not worried 2 1.3
A bit worried 8 5.3
Worried 36 237
Very worried 38 25
Extremely worried 68 44.7
Slaughtering on grid improves food safety

No 5 33
Yes 87 57.2
Don’t know 60 39.5
Food safety knowledge score Mean: 7.64 SD: 1.57
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TABLE 3 Participants’ perception and assessment about food safety at pork shop.

Item Min  Max Median Mean 1stquartile 3rd quartile Data source
Perception about food safety at pork shop 6 34 26 253 24 29 Survey

Overall assessment about food safety of pork shop Experiment
Typical shop 2 10 8 7.3 7 8

Upgraded shop 5 10 10 9.6 9 10

TABLE 4 Correlation (Spearman'’s rank correlation rho) between
perception, knowledge and difference in shop assessment.

Variables Difference in Perception

pork shop about food
assessment safety at pork
shop

Perception about food safety —0.05

at pork shop

Food safety knowledge —0.01 0.16*

*p < 0.05.

Participant selection

On the day prior to the experiment, the research team came
to the selected markets to recruit participants from potential
consumers. One out of every three consumers who visited the
market was asked to participate in the study. Upon their consent,
the respondents who intended to buy pork on the following
day would be interviewed using a structured questionnaire. Once
completed, they received a coupon and were invited to attend the
experiment on the following day. In total, 152 consumers (Nhai
market—Hung Yen, n = 52; Dong Quang—Thai Nguyen, n = 50,
and Dan market—Thai Nguyen, n = 50) were recruited, finished
the interview, and participated in the experiment.

Procedure

On the experiment day, two pork shops were set up at the
selected markets. Each shop was supplied with 25kg of pork
shoulder sourced from the same slaughterhouse and delivered on
the morning of the experiment day. The experiment was held on
a day when the market was closed, to limit the interference of
the market operation. According to previous studies (Nguyen-Viet
et al., 2019; Thi Nguyen et al., 2019), pork shoulder is the most
popular choice for Vietnamese consumers, so it was chosen as the
product for the experiment. The experiment included two types
of traditional pork shops: upgraded and typical pork shops. An
upgraded pork shop had taken part in the food safety intervention
from the SafePORK project. Both shops were equipped with
fundamental tools for traditional pork shops, with a set of tools
(cutting board, knives, scale, cloth to wipe hands, and other tools)
and protection clothing (apron and mask) for the seller. The
upgraded shop was provided with a disinfection package (sprayer,
disinfection liquid for cleaning surfaces, and hand sanitation gel)
and a poster to motivate the seller to frequently clean hands,
surfaces, and tools, as well as to introduce recommended food

Frontiers in Sustainable Food Systems

safety practices to the consumers at a pork shop. In addition, the
typical shop used paperboard to display pork on the granite table,
while the upgraded shop displayed pork directly on the granite
surface. The pork at both types of shops was supplied from the same
slaughterhouse on the experiment day to make sure that the quality
of pork was affected by the seller and the shop’s facilities only.

The Becker-DeGroot-Marschak (BDM) mechanism (Becker
etal,, 1964; Lusk and Shogren, 2007), using a full bidding approach,
was selected for this study. In this type of experiment, the
participants compete against a random price by giving their full bid
for 0.5kg of shoulder pork. If the bid is higher than the random
price, the consumer purchases the pork at the random price; if the
bid is lower, the consumer does not purchase. To avoid demand
reduction effects, only one type of pork shop was allowed for each
individual buyer during the game (Lusk and Shogren, 2007). The
BDM mechanism (Figure 2) had four main steps for each individual
participants as follows:

- Step 1: On the first day, the participants were informed
about the project and gave informed consent to participate
in the study. Each participant filled in the questionnaire and
was given a coupon equal to 100,000 Vietnam dong (VND)
(~US$4.50). This coupon could be exchanged for a half
kilogram of pork shoulder or an amount of money depending
on the result of the experiment. The amount of money was not
revealed to prevent participants from deliberately making high
bids so that they would lose the game and receive the money
instead of the pork.

- Step 2: Selected participants were instructed about the BDM
process. To get familiar with the process, participants later
practiced three rounds of the BDM mechanism with cakes
and candy. Before the actual game was conducted with fresh
pork, every second participant received a paper with the
food safety warning message “On average, one out of five
Vietnamese persons suffered salmonellosis (such as diarrhea
and vomiting) due to consumption of typical pork from a
traditional shop”. Then, the participants moved to observe
both shops and assess their food safety condition, by giving
a point on a scale from 0 (worst) to 10 (best). Subsequently,
they offered a bid for pork in both shops.

- Step 3: Following this, the participants were asked to re-
confirm their assessment and bids described earlier.

- Step 4: The enumerator randomly drew a piece of paper to
select either an upgraded (A) or typical (B) shop. Based on
the result of selecting the shop, another drawing step took
place to define the price of pork. If the drawn price was higher
than the participants’ bid, this individual lost the game and got
VND 100,000 (value of the coupon). Otherwise, participants
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won the game, and they had to buy the pork at the drawn
price and then received the remaining money deducted from
VND 100,000.

The random price of pork shoulder was 40,000 VND per half a
kilogram, while the random price was generated following uniform
distribution and not shared with the participants. The range of
the random price was 10,000-80,000 VND to cover the potential
values and not limit the winning opportunity of the participants
with reasonably high valuations (Lusk and Shogren, 2007). The
mechanism is illustrated in Figure 2.

Questionnaire

The research team developed a structured questionnaire that
covered the potential variables in the conceptual framework
and consisted of six parts: demographic information, pork
preference, experience of food-borne diseases, perceptions
about food safety, practices to prevent pork-borne diseases,
and knowledge about pork safety. The demographic part
included age, gender, occupation, education, and household
food

size). The part assessing consumers preference for pork

characteristics (such as expenditure and household
covered their pork consumption habits (such as frequency,
amount, or type of pork), while the experience of food-

borne diseases focused on some common food poisoning

symptoms (including  stomachache, diarrhea, nausea,
and vomiting).
The perception component comprised two parts:

food safety practices at pork shops and the risk of pork-
borne diseases. The first part included beliefs (measured
(that
and

by a five-level ordinal scale) in seven practices

promote food safety)
(that

questions

at the upgraded pork shop
food safety) at
results of this

one practice reduces

The
are presented in Appendix A.

the typical
one. and component

Practice to reduce the effect of pork-borne diseases was
measured by asking the participants about the frequency and
effectiveness of five practices on a five-level ordinal scale. The
knowledge about pork safety was assessed by ordinal questions
(yes/no/do not know) adapted from da Cunha et al. (2019), with
12 questions in total. The questions and answers on food safety
knowledge are presented in Appendix B.

The

perception

internal consistency of the questions

about food the pork

assessing

safety at shop (eight

TABLE 5 The willingness to pay of consumers for each type of pork.

10.3389/fsufs.2023.1055877

questions), practice to prevent pork-borne diseases (10
questions), and food safety knowledge (12 questions)
was tested wusing Cronbachs alpha, with the results
0.903, 0.724, and 0.809, respectively, showing high
internal  consistency and adequate reliability of the
questions (di lorio, 2005).
Data analysis

Interview data and experiment results were entered
in  Microsoft Excel. Descriptive analysis was applied
to  describe the characteristics of variables, while
the mean WTP and pork shop assessment between
different groups were compared using Wilcoxon signed
rank test.

To assess the perception of consumers about the food safety
practice of pork sellers, we calculated the overall score by adding
up the score of each of the eight practices. The seven practices that
promote food safety were graded from 1 to 5 points per question,
while poor practice was graded from—5 up to—1 point. The overall
perception score ranged from 2 to 34 points.

Regarding food safety knowledge, each response was marked
0 (for an incorrect answer) or one (for a correct answer) and
then summed up to make the total score (ranging from 0 to 12
points). The Spearman rank correlation test was used to determine
the relationship between the perception about food safety at pork
shops, assessment of pork shops, food safety knowledge, and
attitude about the risk of pork contamination.

Univariable analyses were implemented first to identify
variables to include in the multivariable models. Variables were
included if they had a p-value of < 0.1 in univariable analyses.
For the regression models, the dependent variables were the WTP
(1,000 VND) for pork from the typical and upgraded shop and the
difference in WTP for 0.5 kg between the two products. The linear
quantile regression with the market variable as a random effect was
implemented for all three models at 10, 50, and 90% quantile for
the bids using the lgqmm package in R (Geraci, 2014).

Ethical clearance

This study was reviewed and approved by the Institute
Review Board at the Hanoi University of Public Health (No.
110/2018/YTCC-HD3). Verbal informed consent was obtained
from each participant before conducting the interview.

Price of pork (thousand VND) Max Median Mean 1st quartile 3rd quartile
Upgraded shop (1) 25 70 40* 39 35 40
Typical shop (2) 20 60 30* 32.5 30 35
Difference in price -5 30 5 6.5 3 10
*Significantly different (p < 0.01) with Wilcoxon signed rank test.
“ Significantly different from 0 (p < 0.01) with t-test.
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Result

Sociodemographic characteristics

Table I describes the characteristics of the participants. The
average respondent was of middle age (51.9 years old on average),
with 9.22 years of education, and most were female (90.1%). Many
participants were small-scale vendors (37.5%) and rice farmers
(28.9%), followed by those who took care of the household (16.4%).
The mean participants’ household size was 3.98 with many of
them not having any children or being elderly (73 and 50.7%,
respectively). In other words, most of the household members were
working-age adults. Furthermore, on average, they had 6.44 pork
dishes per week and purchase 1.08 kg of pork per shopping time.
The most purchased pork type was bacon (65.1%), followed by the
shoulder (21.7%).

Experiences with food-borne disease, food
safety practice, and knowledge

Table 2 presents the experiences of participants with food-
borne disease and their food safety practice and knowledge. The
participants reported that they rarely suffered from common food
poisoning symptoms. The most regular symptoms among the
respondents and their families were stomachache (15.8%), followed
by diarrhea (10.5%), nausea (7.9%), and vomiting (4.6%). In
addition, the respondents reported that they regularly implemented
food safety practices at home, especially eating well-cooked pork
only (96.7%) and separating raw pork and cooked food (94.7%).
Furthermore, the participants’ average knowledge score was 10.96
(out of a maximum score of 12), with a standard deviation of 2.03.
Pork-borne diseases seemed to be a concern for respondents since
more than 90% worried about eating contaminated pork while
more than half of them (57.2%) believed that slaughtering on a grid,
instead of the floor, can improve the safety of pork.

Perception and assessment about food
safety practice at pork shops

Overall, participants gave positive feedback on the intervention
packages at the upgraded pork shops. More than 80% of
respondents believed that the suggested practices at upgraded shops
would improve the safety of pork. In contrast, for the poor practice,
which was carried out at the typical shop (placing the pork on the
wooden table or carton board), half of the respondents believed this
practice would improve the safety of pork, while only little more
than one-third believed it would reduce the safety of pork. The
details are presented in Appendix A. In addition, in the experiment,
the participants evaluated the overall food safety condition of the
upgraded shop (9.3/10) significantly higher than the typical one
(7.6/10) (p < 0.05). The details are presented in Table 3.

The independence of variables was tested between pork shop
assessment, food safety perception, and knowledge. The result
showed a weak association between factors except for perception
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FIGURE 3
Estimated coefficients (black lines) and 95% confidence intervals (gray areas) at different quantiles of consumers’ willingness to pay (WTP) for pork
from upgraded pork shops.

about food safety and concern about eating contaminated pork. The
detailed correlation is presented in Table 4.

Willingness to pay and associated factors

The experiment showed that the typical pork received
the mean bid at 32,500 VND per 0.5kg, while the
figure for upgraded pork was 39,000 VND per 0.5kg.
Thus, the respondents were willing to pay a premium
of ~6,500 VND per 0.5kg (or 20%) for the upgraded
pork compared with the typical one. The detailed result is
presented in Table 5.

Table 6 describes the relationship between relevant factors to
the bids and the difference in the bids of the two pork types.
Overall, the pork consumption habits and household characteristics
had a strong impact on the WTP for both pork products while
the risk message had no effect. On the other hand, the difference
in food safety assessment between the two shops was the only
indicator that significantly affected the deviation of the WTP
for each product. In addition, the market cluster effect did not
cause a significant impact on the WTP. The tendency of each
coefficient for each variable across quantile levels is presented
in Figures 3-5.

For the upgraded pork, the number of pork dishes per week, the
number of elderlies in the household, the difference in assessment

Frontiers in Sustainable Food Systems

between the two shops, and the perception about food safety
practice significantly increased the consumers WTP while the
perception about food safety at pork shops show a negative
impact. However, the number of pork dishes per week is not
significant in the 25th percentile of WTP, whereas the perception
score only affects in 25th percentile of WTP (Figure 3). Finally,
the amount of pork in each shopping time, the participants’
knowledge and perception about contaminated pork, and the
risk message did not have any relationship with their WTP in
any quantile.

The WTP for pork from typical shops was significantly affected
by most variables except the knowledge score, the perception about
food safety at pork shops, and the risk message. In detail, the
consumption habit (the amount of pork in each shopping and the
number of pork dishes per week) and the number of elderlies in
the household caused a positive impact on WTP in all quantiles
(Figure 4). On the contrary, concern about eating contaminated
pork and the shop assessment difference had a negative effect,
while the perception about pork shop practices only affects a low
percentile of WTP (10th percentile).

The difference in shop assessment, the number of pork dishes
per week, and the perception score are the only factors that affect
the difference in WTP between the two types of pork (Figure 5).
Although both variables significantly increased the difference, the
first had an impact on all percentile of WTP while the other two
only have an impact on the 60th percentile or higher.
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Discussion

This is the first study to use an experimental economics
approach to investigate the WTP of consumers for raw pork.
The BDM mechanism creates a market environment that could
motivate consumers to reveal their true behavior toward the
research group. Overall, the consumers highly rated the upgraded
pork shops and tended to pay a premium (20% higher) for those
products. This figure is much lower than the finding of Khai et al.
(2018) and Thi Nguyen et al. (2019) who found an increased WTP
of 81.2 and 224.2%, respectively, for fresh pork products, but it was
nearly similar to the result of 15% higher WTP for fresh chicken
products by Ifft et al. (2012). A potential reason for this difference
is the impact of the COVID-19 pandemic, which strongly affected
food consumption not only during the time of the study (Eftimov
et al, 2020) but also the studies by Thi Nguyen et al. and Khai
et al. were conducted totally in urban areas where people may
have higher income. Our study and the one by Iftt et al. may have
estimates closer to the true WTP of consumers for food products
due to the BDM mechanism, while non-market methods, such as
those used in the study of Thi Nguyen et al. and Khai et al., might
overestimate the consumers’ WTP (Lusk and Shogren, 2007; Jaffee
etal, 2019). However, the number is still low compared with other
low-value products, such as rice at 33% (My et al., 2021) or Chinese
mustard at 60% (Mergenthaler et al., 2009). This may indicate that
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pork is already more expensive, and the customers are not able to
pay too much for it.

This
consumers’ perception and their assessment about food safety at

study also consolidated the correlation between

pork shops. In summary, consumers perceived that the hygiene
packages at the upgraded pork shop were effective in improving
food safety, which created a gap in their assessment of the two
shops. In consequence, this different assessment motivated the
consumers to pay more for the pork at upgraded shops and
reduced their WTP for pork at the typical shops. This could be
because the consumers are inclined to position the pork from
the upgraded shop in a different segment rather than the typical
one, which corresponds to the difference in price. This finding
is consistent with the result from previous research (Angulo
and Gil, 2007; Ortega and Tschirley, 2017; Zheng et al., 2018;
Wang and Tsai, 2019; Riccioli et al., 2020) that the belief in the
products quality significantly increases the WTP. To create this
effect, the consumers should be informed through some visible
indicators such as a certificate, label (Ortega and Tschirley, 2017;
Neill and Holcomb, 2019; Wang and Tsai, 2019), or appropriate
risk message (Hayes et al., 1995; Bruner et al,, 2014; Yu et al,
2018; Britwum and Yiannaka, 2019). Since it was not feasible to
deliver this information via food package or label in our study, we
communicated via posters, tools, and direct comparison between
the two shops.
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Furthermore, the respondents had good knowledge of food
safety as well as reported regularly maintaining good practice
in pork safety, but the regression results showed no effect of
knowledge on the WTP of either pork product. In contrast,
Khai et al. (2018) identified pork safety knowledge as a positive
driver of consumers’ WTP to safe pork. In addition, we found
that concern about the risk of eating contaminated pork had a
negative impact on the WTP for the pork from typical shops,
which is confirmed in previous studies (Hayes et al, 1995; Yu
et al,, 2018). Similarly, the message about the risk of consuming
pork did not affect the consumers’ decision. This was explained
by Hayes et al. (1995) that the consumers trust their prior
perceptions more than new information about the odds of illness,
and this belief is not biased by the researcher (Bruner et al,
2014). Tt is reasonable since the study population reported a
low prevalence of food poisoning symptoms (4.6% for vomiting
and 15.8% for stomachache), especially those related to pork
consumption. This low figure may be the consequence of frequently
applying food safety practices or bias in recalling information from
memory (Prince, 2012; Lightle, 2016) and difficulty in diagnosing
gastrointestinal disease (Culligan et al., 2009). It has earlier been
shown that consumers in low- and middle-income countries do not
always choose safe food even though they are concerned about food
safety issues (Liguori et al., 2022).

In addition, the frequency of pork consumption and household
characteristics are undoubtedly factors that increase consumers’
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WTP. We found that high pork consumption is associated with
high WTP for both two products, which is different from the
results of Thi Nguyen et al. who indicated the negative impact
of pork consumption on WTP (Thi Nguyen et al, 2019). The
difference in the study population and study design might explain
this contrast. In addition, the experimental approach motivates
the participants to reveal their true intention better than the
hypothetical choice experiment (Noussair et al., 2004; Vecchio
and Borrello, 2019). In addition, we found that the consumer
tends to pay more for pork products if there is an elderly
member in the household. This can be interpreted that the
popularity of pork dishes in Vietnamese daily meals motivates
them to pay more to reduce the risk of exposing the elderly, a
vulnerable group to food-borne diseases through contaminated
pork. This finding is consistent with the findings from Dang-
Xuan et al. (2017) and Khai et al. (2018). However, we did not
find a relationship between children, another vulnerable group,
with the WTP while Neill and Holcomb found a significant
effect (Neill and Holcomb, 2019).

Finally, the consumers seemed to be familiar with the
technique of slaughtering on grids that we applied to improve
food safety at the slaughter stage. It is a good signal for
the higher price of pork products from upgraded shops
since consumers often show a higher acceptance of new
technology (Bruner et al, 2014; Britwum and Yiannaka,
2019).
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Limitation

This study did not cover participants in urban areas where
supermarkets and convenience stores are strong competitors to
traditional pork shops. Further studies should be implemented to
find additional information about this group. Another limitation
is the limited choice of pork type in the study, which may not
completely reflect consumers’ preferences. However, this design
helped us to reduce bias in consumers’ decisions due to the demand
reduction effect. Finally, the convenience sampling procedure with
a small sample size in this study may cause bias in the estimate of
the regression model.

Conclusion

Our study confirmed the potential profit from pork provided by
upgraded pork shops among traditional pork retailers in Vietnam.
Along with the popularity of pork in Vietnam and the increasing
trend in pork consumption, this is a significant driver to encourage
small-scale pork producers to invest in and maintain the food safety
condition of their establishments. These are important signals to
the consumer about the food safety of the product. However,
further studies to analyze the cost-benefit need to be implemented
to assess the sustainability of the investment.

Moreover, this study corroborated consumers’ concerns toward
pork safety, but this was not the driver to motivate them to purchase
a safer product. Instead, they classified the products into different
categories according to their characteristics (including food safety
attributes) and then positioned them with different prices. In other
words, the typical pork shops still have their own consumers,
even though they may prefer buying from the upgraded pork
shop. Hence, along with market mechanisms, other impacts from
relevant stakeholders are required to considerably improve the
safety of pork.

Finally, consumers showed concrete knowledge and regular
practice in food safety that was not affected by a simple risk
message. Therefore, an appropriate communication strategy is
required to effectively enhance their perception about the risk of
pork-borne diseases, especially for the vulnerable group in the
household. This would be the key to consolidate the sustainability
of local efforts to reduce the burden of pork-borne diseases.
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