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Does Price Knowledge Affect An
Individual’s Willingness to Pay in
Traditional Wet Markets?

Shang-Ho Yang’

Traditional wet market (TWM) consumers in Taiwan face potential
challenges discerning whether the pork sold in these markets are free of
growth hormones utilized during the raising period. Furthermore, U.S. pork,
which is not growth hormone free (GHF), may be imported due to trade
negotiations currently in progress. In the effort to examine the willingness to
pay (WTP) for GHF information in TWMs, potential consumers were
surveyed. Facing the potential differences of price knowledge in TWMs, the
elicitation of WTP required extra care in the special design of the
questionnaire. Questionnaires designed with a web-based method using
Apple iPads in streets were deployed and collected. The key design of
survey was to separate respondents into two groups: a Control Group and
an Experimental Group. Therefore, through this survey design, the variation
of price knowledge (i.e., internal reference price) leading to a different WTP
elicitation is observed. Results show that TWM consumers are willing to pay
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a premium for the GHF information. Especially when consumers designate
themselves as being from the highest perceived pricing market, the WTP
premium elicited is higher than all other low-priced market premiums. The
implication of this study reveals that consumers desire a certain level of food
safety information in TWMs. Regarding the potential challenges of the U.S.
pork importation, the central and local governments should pay particular
attention in designing a system of food safety/reliability information sharing
within TWMs. Even the local meat vendors in TWMs should consider options
regarding how to enhance their food safety credibility to consumers.
Furthermore, this study suggests that the central and local governments
should start the distribution and promotion of GHF information in the high-
priced TWMs where it would quickly receive consumer attention.

Keywords: Growth hormone, Wet market, Willingness to pay, Payment card
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I. Introduction

Traditional wet markets (TWMs) in Asian countries are still the major source for
purchasing daily fresh meat, fish, and vegetables. Many of the reasons for their
popularity include their freshness, diversity, and convenience (being nearby consumers’
homes) (Bougoure & Lee, 2009; Nocella, Hubbard, & Scarpa, 2010; Zeng, Lei, Geaun,
& Huang, 2017). However, a number of recent food safety and food fraud scandals
have heightened consumers’ concerns and government’s attention to the quality of food
sold in TWM and other different retail formats (Naspetti & Zanoli, 2009; Koubova,
Samkova, & Hasonova, 2018; Chin & Hung, 2018). Nevertheless, food safety and
food fraud incidents expose the limitations of vendors in TWMs, particularly regarding
their ability to provide reliable and credible sourcing information to their customers
(News Desk, 2016; Lu, Li, & Liu, 2018). Consequently, it is a timely and pertinent
question whether consumers are willing to pay more for food (with accompanying food

safety certified information) in TWMs.

Berning, Chouinard, Manning, McCluskey and Sprott (2010) find that consumers
may not be willing to pay for any additional information as consumers’ purchasing
decisions may result from their prior accumulated shopping experiences and product
knowledge. Consumers may not necessarily want access to more information
(Stranieri & Banterle, 2015) or may not change their purchasing behavior with the
information provided (Carneiro et al., 2005; Yang, Qing, Hu, & Liu, 2014). Moreover,
this study reveals that the unit price of pork across different vendors and TWMs in
Taiwan is not the same. This means that consumers in TWMs may not receive the
same price across different vendors and markets in the same area. Consumers with
long term experience of shopping at TWMs with certain meat butchers would have a
keen sense of how much he/she would usually pay or had recently paid. The variation

of reference price may lead to a potential issue in eliciting the willingness-to-pay
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(WTP) (Book, Tanford, & Chen, 2016; Nieto-Garcia, Mufioz-Gallego, & Gonzalez-
Benito, 2017). This implies that the WTP elicitation required extra precautions, which

will describe later.

Since consumers face different prices in TWMs, their price knowledge would not
be the same. Price knowledge is linked to price perception. Price perception can be
influenced from the assessment and comparison between individual’s original
perceived value (i.e., internal reference price or IRP) on product or service and new
perceived value with objective price of the product (Winer, 1986). Price perception
can be an important informational cue for marketing strategy (Hsieh, 2012; Theysohn,
Klein, Volckner, & Spann, 2013). The IRP, which has been studied and discussed in
recent years (Roy, Rabbanee, & Sharma, 2016; Book et al., 2016; Nieto-Garcia et al.,
2017), can be defined by buyers using their own price memory as a fundamental
judgement or comparison point for actual prices (Winer, 1986; Monroe, Grewal, &
Compeau, 1991; Mazumdar, Raj, & Sinha, 2005). If the actual prices are not the
same as their IRP, it could potentially influence consumer behavior (Campo & Yagiie,
2007). Therefore, regarding this IRP phenomenon, this study integrates the price

knowledge as part of consumers’ utility function.

TWMs in Taiwan still account for a significant market share of food purchases,
despite the existence of modern retail stores since 1969 (Huang, Tsai, & Chen, 2015).
The empirical findings of growth hormone production information related to consumer
behavior in TWMs is limited. The concern of growth hormone (the growth hormone,
ractopamine, used during the production) utilization in meat raised food safety
concerns in Taiwan. Thus, the objective in this study is to determine the WTP for the

growth hormone free (GHF) information on meat sold at TWMs in Taiwan.

Consumer WTP can often provide useful information for determining key factors
that may help policy makers, marketers, and food producers to form a better policy or
strategy (Lubben, 2005; Jan & Fu, 2007). Choice experiments (CEs), contingent

valuation (CV), and experimental auctions (EAs) are popular methods that can be used
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to elicit consumer preference as well as WTP on food attributes, such as traceability,
GHF information, non-genetically modified food, local indication, and other numerous
attributes (Hossain, Onyango, Schilling, Hallman, & Adelaja, 2003; Krystallis &
Chryssohoidis, 2005). There are three types of CV approaches: open-ended,
sequential bids, and close-ended (Shi, Gao, & Chen, 2014). The open-ended method
is more practical and widely used (Cummings, Brookshire, Schulze, Bishop, & Arrow,
1986; Hanemann, 1994). The payment card approach has advantages of both being
an open-ended question and a checklist approach (Champonnois, Chanel, & Makhloufi,
2018). Therefore, this study adopts the payment card approach that also copes with an
indication of self-perceived market price, so it would be able to observe whether the
WTP elicitation can be different when the price knowledge of customers is varied.
The contribution of this paper is twofold: first, whether consumers in TWMs would be
willing to pay a premium for products with GHF information; second, whether price

knowledge of consumers in TWMs could affect the elicitation of WTP in TWMs.

II. Literature Review

2.1 The Circumstance of TWMs in Taiwan

According to the report from the Taiwanese Ministry of Economic affairs, there
were 640 TWMs across the country and over 50,000 vendors. According to the
distribution of population in Taiwan', the density of TWMs for each region should

follow the distribution of population. Therefore, the study of consumers among these

According to the records of the Department of Household Registration Affairs, the
population distribution in 2015 for all city and county in Taiwan is: New Taipei City (17%),
Taipei City (12%), Taoyuan City (9%), Taichung City (12%), Tainan City (8%), Kaohsiung
City (12%), Hsinchu County (2%), Miaoli County (2%), Changhua County (5%), Nantou
County (2%), Yunlin County (3%), Chiayi County (2%), Pingtung County (4%), Yilan
County (2%), Hualien County (1%), and Taitung County (1%).
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640 TWMSs should be cautious about the price knowledge into their WTP. Taiwanese
consumers mainly buy fresh fish, meat and vegetables in TWMs nearby their home
(Liao & Yang, 2017). Goldman, Ramaswami and Krider (2002) find that TWMs in
Asia have a comparative advantage in the delivery of fresh food, a critical factor in
consumers’ food choice. Moreover, the quality of food (particularly its freshness) as
well as the relational benefits (namely in terms of personalized treatment and services)

are the critical advantages to fresh retail format in Taiwan (Liao & Yang, 2017).

Modern retailers have advanced data management systems that not only enable
them to serve their clients more effectively, but may also easily pass on information
consumers may desire or demand (Reinartz, Dellaert, Krafft, Kumar, & Varadarajan,
2011). Although many studies were examined for food safety attributes (Angulo &
Gil, 2007; Loureiro & Umberget, 2007; Tonsor, Schroeder, Pennings, & Mintert, 2009;
Chiueh & Chen, 2014; Wongprawmas & Canavari, 2017), very limited information
related to consumer preference and WTP is found in TWMs (Schipmann & Qaim,
2011). Although Chang (2014) found that the proportion of food purchased in TWMs
has been slightly declining, it still represents 60% of fresh foods sales in 2013 and had
an annual turnover of US$3 billion. Therefore, recent developments on mobile
information technologies may enable vendors in TWMs to access and provide such

information to consumers (Lowe, Fraser, & Souza-Monteiro, 2015).

2.2 The Relative Issue Regarding WTP Elicitation

There is an increasing interest in determining how Asian consumers value
information on food safety attributes. Cicia and Colantuoni (2010) conducted a meta-
analysis from 23 studies to assess how the WTP estimates for certain meat product
attributes are related. The baseline price indicated in Cicia and Colantuoni (2010) is a
negative sign, meaning that the WTP estimates in these 23 studies tend to receive lower
values when the baseline price increased. However, the study of Cicia and Colantuoni

(2010) contains many potential issues, including methodology and country to be
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studied, so it might be necessary to further understand what effect or potential bias the

variation in baseline (or reference) price or price knowledge might have.

One well known bias affecting the valuation is the anchoring effect, which is
subjected to the initial value, or starting point (Tversky & Kahneman, 1974; McCall &
Lynn, 2008). Mitchell and Carson (1981) developed a payment card approach to
avoid anchoring bias. Boyle and Bishop (1988) further point out range bias, resulting
from the selected fixed intervals of potential questions. Additionally, other related
issues, such as framing effects or ordering effects and payment scales, are discussed
(Voltaire, Donfouet, Pirrone, & Larzilliére, 2017). Payment scales seem able to elicit
a “true” WTP if it provides a realistic payment range (Soeteman, van Exel, & Bobinac,
2017). Depending on the study, the ordering effects may or may not influence
respondents” WTP; however, ordering effect may be more related to the uncertainty of
preferences (Voltaire et al., 2017). Green, Jacowitz, Kahneman and McFadden (1998)
found that the WTP elicitation could be susceptible when the payment card approach is
adopted. Thus, Green et al. (1998) suggest these biases need to be considered and

mitigated either through the experiment protocol or corrected in the data analysis.

In addition, consumers in different areas would have different attitudes and
amounts for WTP on meat products (Wang, 2016). Normally, respondents would be
able to indicate the highest WTP for product information for a given starting point (Hu,
2006). However, the final valuations of WTP would usually positively correlate with
the given threshold value when there is a starting point effect (Tversky & Kahneman,
1974; Boyle, Bishop, & Welsh, 1985; Green et al., 1998). Although the price
knowledge paradox could happen when consumers have a better recall of unfamiliar
price but have a lower confidence in price memory (Gaston-Breton & Raghubir, 2014),
a series of interval choices for WTP would enhance recall of general choices and
provide some greater anonymity in responses regarding their personal preferences
(Cameron & Trivedi, 2005). More importantly, respondents initially confronted with
low prices tend to sense the following prices as more expensive than those who faced

high prices (Monroe, 2003). Therefore, it is necessary to further discuss whether the
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impression of price does generate the potential bias.

Recent studies have found that consumers with a higher price knowledge may be
more sensitive and increase their WTP (Shi et al., 2014; Book et al., 2016; Nieto-
Garcia et al., 2017). With the unique market characteristics across different regions,
consumers may not always receive a consistent price across different TWMs in Taiwan.
Therefore, this study considers and adopts the variation of price knowledge across
different types of TWM consumers. Furthermore, other factors, such as demographic
variables, awareness of certification (Feng, Feng, Tian, & Mu, 2012; Takahashi, Todo,
& Funaki, 2018), and purchasing behavior (Feng et al., 2012; Jen & Lin, 2013; Woods,
Nogueira, & Yang, 2013), are considered in order to examine the potential preference

for the GHF information in TWMs.

1. Model Development for GHF Information:
Known/Unknown Reference Prices

Following Batte, Hooker, Haab and Beaverson (2007), this study further
demonstrates the convergent and divergent effects that are influenced by the unknown
and known reference prices. Equation (1) exhibits the consumer’s utility function that
consists of the number of product attributes under a price. A linear random utility
function is assumed for a random individual, so utility (U) of consumers can be defined

as:

T
U,]=alp,]+z,31kx,jk+8,] (1)

k=1

where U; defines the utility of product choice j for consumer i, p is the certain
market price, x;; defines the kth attributes of product choice j for consumer i, «;
and p; defines marginal utilities of certain market price for consumer 7 and the kth
attribute, respectively. T is defined as the number of attributes of product choice j, and

& 1s a stochastic disturbance.
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The WTP of the kth attribute for consumer i is the same amount of money that
consumer { would be willing to have stay the same at the previous utility level if the kth
attribute alters. Now, when a new product attribute was introduced in the market, the
kth attribute in product choice j would enhance from level A (without attribute & in the
market yet) to level B (with attribute & in the market). If consumer i accepts this
upgrade, the WTP of consumer i would have price premium that he/she would pay for

this upgrade. Assuming this condition holds, then the equality can be illustrated:

T T
& py+ D B X+ By xih =, (py +WIPK)+ D B x, + By - xh (2)

= =

g#k i#k
where the superscript A of attribute x represents the initial product attribute and

superscript B represents the upgraded product attribute. The left hand side of Equation
(2) represents before the upgrade, and the right hand side represents after the upgrade.

Assuming that p, on both sides is not affected by individual’s price knowledge, p,

in Equation (2) stays the same before and after the product attribute was given to
consumers. Solving Equation (2) for WTP, we can obtain the Equation (3):

WTPk =—&(
(94

i

ijk ijk

xB —xA ) (3)

In a linear utility function, assuming a binary variable x can be used to represent
the attribute change, the WTP of an individual for the kth attribute is a negative ratio of
the estimated parameter of the kth product attribute to the estimated parameter of price:

B

WTP* = -~ This ratio is also fulfilled when the assumption of price knowledge is
a.

1
consistent before and after the certain market price level. Consumers in TWMs often
receive different pork pricing level per unit. Whether the original market price varies at
a certain level, the estimation would be potentially inconsistent. Therefore, the original

certain market price, Dyj» is further assumed to be high-priced market, Py and
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low-priced market, Pyr- Both high- and low-priced markets would represent two

different levels of marginal utility, «,, and «; . The Equation (1) can be re-written as:

iH
T
Ujn =i - pij + ZﬁtHk *Xirk t Eyn 4)
k=1
T
Uj =ay - py + ZﬂiLk “XijLk t EijL (5)
k=1

Equation (4) presents the utility of product choice j for consumer 7 as facing a high-
priced market; and Equation (5) represents the utility of product choice j for consumer i
as facing a low-priced market. Following the similar step in Equation (2), the
Equations (4) and (5) can be solved as Equations (6) and (7) when there is new product

attribute introduced in the market:

B

WTPH: = __(xifHk - X;Hk) (6)
Ay
b,
WTPH = _a_Lk(xika = Xik ) (7)
iL

The difference among Equations (3), (6), and (7) is the potential variation in
market price level. When there is lower variation of market price level, these three
equations may have a similar estimation. When there is enough variation in market
price level, the estimation of Equations (3), (6), and (7) may be truly different. The
difference between Equation (3) and Equations (6) as well as (7) is dependent on
whether consumers have their own price knowledge. When there is no knowledge
background about the market price level, it would fall into the condition of Equation
(3). Whenever there exists a knowledge background for the market price level, it would
be the conditions of Equations (6) and (7). Thus, this study attempts to examine these
three conditions in Equations (3), (6), and (7) whether it is held when there exists a
variation in market price level. Furthermore, if there is enough variation in market

price level, the condition should be held as following:

WTP* = WTPH* = WTP (8)
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IV. Survey Design, Data and Methodology

A pilot field study at TWMs revealed that pork belly is the most popular portion
meat sold in markets (Liu & Sheu, 2002) and that its price per jin (approximately 600g
or 1.32 Ibs.) varies between 110 to 150> New Taiwan Dollars (NT$). This means that
the knowledge of market price level can range from NT$110 to NT$150. Based on
the characteristics of pricing variation in TWMs, this study design has developed a

suitable choice set to elicit the potential WTP for GHF information at TWMs.

4.1 Survey Design

The characteristics of TWM consumers are quite unique, as the majority are
female consumers and are usually responsible for family food purchases. Hence, two
screening questions were adopted, and each respondent needed to answer positively to
both, to be considered a valid response. The fist screening question was “Have you
been to any TWM in the past 12 months?” If the respondent answered “No” or “Don’t
remember”, then he/she would be screened out. The second screening question was
“During the past 12 months, have you purchased any commercial fresh meat product at
any TWM?” Again, if the respondent answered "Don't know" or "No, I have not",
then he/she would be screened out.  Since this study focused on the WTP elicitation of
meat product attributes’, these two screening questions had to be satisfied so the

sampling bias could be removed.

Another potential bias considered related to reference prices because different

respondents may face different pricing levels across different TWMs and vendors in

According to the exchange rate during the research period in July, 2015, one US Dollar
can exchange about 31.09 New Taiwanese dollars (NTD). This means that one pound of
pork can approximately be cost from US $2.68 to $3.65.

Since no labeling is used in fresh meat in TWMs, respondents may use their experience
from supermarkets to answer the WTP question.
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Taiwan. The elicitation of WTP for pork belly at TWMs was designed as a simple
two-step procedure (Figure 1). The represented pork belly price levels were
summarized as NT$110, NT$120, NT$130, NT$140, and NT$150 per jin from the
field study.

Step One randomly separated respondents into two different groups via the last
digit of respondents’ phone number: odd numbers in Group A (i.e., Control Group) and
even numbers in Group B (i.e., Experiment Group). Respondents in the Control
Group were given an average market price level ($130) as the reference price of WTP
elicitation. Only if respondents were part of the Experiment Group, would they
continue to Step Two. If respondents fell into the Experiment Group, they were asked
to indicate which market price level they would face at their usual TWMs. Therefore,
respondents in the Experiment Group indicated the market price level for pork belly
they usually had in the TWMs (i.e., NT$110, NT$120, NT$130, NT$140, NT$150, or
don’t know/not sure). If respondents in the Experiment Group indicated “don’t
know/not sure”, they were also provided an average market price level ($130) as the
reference price prior to WTP elicitation. This elicitation design helped the researchers

observe and understand if the WTP elicitation would have different outcomes or not.

4.2 Data

In order to easily direct respondents to fill out the survey, a web-based survey
questionnaire conducted on Apple iPads was utilized in the street survey’. With the
web-based feature, the survey design was easily configured to the logic procedure
without any redundant or unrelated pages. Other features of the web-based survey
include avoiding a failed scenario by answering all unrelated questions, non-random
choices, and unexpected illogical questions, which decreased the potential bias during

filling out the survey.

The survey was evaluated by the Institutional Review Board on Humanities & Social

Science Research at National Cheng Kung University, Taiwan.
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A total of 2,369 completed and valid survey data were collected during mid-July
2015. The trained researchers collected the street surveys in North, Central, South, East
Taiwan. Each researcher was equipped with one Apple iPad and was trained to
approach potential respondents nearby TWMSs, supermarkets, and train stations.
Since potential respondents were those whose major purchase is food for family, our
researcher would confirm respondents’ purchasing experience for the family, before
they were asked to participate in the survey. In order to enhance the quality of survey
and the participation rate of those willing to fill out the survey, a gift valued NT$150

was provided when respondents filled out their survey.

4.3 Empirical Method and Model

Meat product information is very limited at TWMs in Taiwan, and there is most
often no information related to GHF examination. The variation of market price level
can potentially reach up to about 40% difference between the highest (NT$150) and the
lowest (NT$110) price levels. The Experiment group respondents were asked to
indicate their market price level to fit in with their own reference price. Thus, an
interval censored regression is an appropriate choice for the econometric analysis in

this article.

Unlike the unknown boundaries of the choice variable in an ordered probit model,
the interval censored regression model is one in which the cut-points (i.e., outcomes
separated by different values) are known. Assuming respondents’ true WTP can be

observed through a latent variable y;, the model is specified as:

v =x;f+u, and y*|x~ Normal(x'3,c?) 9)

where the x; is a set of independent variables, which consists of Shopper, Safety, and
Demographic characteristics, as the potential effective factors for WTP, the [ are the
estimated parameters for the models, u; is a constant variance error term with mean

zero, and normality is assumed in the interval censored regression. The interval
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boundaries ¥, in y; are mutually exclusive intervals of (—0,,1,(7,,7,]...,(7,,).

Thus, a probability function can also be expressed as Equation (10):
Py, <y" <y 1=Piy" <y, 1-Pily" <y, [ 1=F'(y ) -F'(y,.) (10)

Therefore, the choice variable for specific product information in this article
would be indicated within one of these interval choices: y*<$0, $1<y" <$3,
$4<y"<$6,..., $16 < y".

The pork in TWMs is zero growth hormone applied during the growth period. The
product attribute of GHF information in TWMs is elicited for the WTP. The elicitation
of WTP question requests respondents to indicate their WTP for the GHF information
if comparing with the pork without the GHF information. The empirical specification

in this article for GHF information is:
GHF_WTszZ,HF=a0+ale+a2X2+...+a19X19+8 (11)

where GHF _WTP(y,,.) is the dependent variables, X are independent
variables, the «, and f, are estimated parameters, and ¢ is assumed to be a
normalized error term. The WTP of TWM consumers associated with different product
information can be explained from shopper, safety, and socio-demographic
characteristic variables. Since most respondents are able to indicate their market price
level, the empirical specification can be expanded as follows:

GHF WIP=y... =o, +a, X, +o, X, +..+a, X, +c (12)

9.j

where j represents the indication of market price level that is ranged from $110 to
$150.
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V. Results and Discussion

5.1 Sample Distribution

The sample statistics and definitions for dependent and independent variables are
presented in Table 1. Overall, respondents are, on average, willing to pay about
NT$6.16 for pork with GHF information. The independent variables consisted of
Demographic, Shopper, and Safety characteristic variables. The demographics of the
respondents were very similar to previous studies (Jen & Lin, 2013; Huang et al.,
2015); first, most food buyers are female. About 65% of female respondents
participated in the survey with an average age of 40 years’. Most respondents also hold
an Associate’s Degree from college®. The average family income is about NT$65,500.
Housewives in this study account for about 12%. The majority of respondents (52%)

were surveyed from Northern Taiwan, and about 25% from Central Taiwan.

Shopper characteristics can highly influence their WTP. About 51% of
respondents are primary shoppers in a household, 31% are casual shoppers.
Respondents, on average, cook at home about seven times within a week; meaning that
most respondents, on average, cook every day during a week. On average,
respondents live within a 1.2 km radius from the TWMs. About 52% of respondents,
on average, spend 30-60 minutes at TWMs to finish their grocery shopping, and only
13% of respondents spend more than one hour to shop at TWMs. This means that
about 35% of respondents spend less than 30 minutes to shop at their TWMs. The

market’s opening hours in a day can be distinguished into morning (5-11am), afternoon

According to the records of the Department of Household Registration Affairs, the
Ministry of the Interior, the Taiwanese average age is about 40.22 in 2015.

According to the records of the Department of Household Registration Affairs, the
Ministry of the Interior, the Taiwanese average education is University & College in 2015.
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Table 1. Definitions and Sample Statistics of Variables (N=2,369)

Description of Variables, CV=Continuous Mean Std. Dev.

Variables Variable, BV=Binary Variable
Dependent Variables
GHF _WTP CV; respondent’s WTP for growth hormone 6.16 4.78
free information (N=2,369)
Demographic
Female BV=1 if respondent is female, 0 0.w. 0.65 0.47
Age CV; years of age 40.70 9.97
Education CV; years of education 15.20 2.20
Family income CV; total monthly household income before  65.50  31.20
tax (NT$1,000)
Housewife BV=1 if respondent’s occupation is 0.12 0.32
housewife, 0 0.w.
Northern Taiwan BV=l if respondent is from Northern 0.51 0.49
Taiwan, 0 0.w.
Central Taiwan BV =1 if respondent is from Central 0.26 0.43
Taiwan, 0 o.w.
Urban BV=1 if respondent is from urban region, 0  0.62 0.48
0.W.
Shopper Attributes:

Prim-shopper (4Always) BV=l if respondent is always the only one ~ 0.51 0.49
who buys groceries in a family, 0 o.w.

Prim-shopper (Sometimes) BV=1 if respondent is sometimes the only  0.31 0.46
one who buys groceries in a family, 0 0.w.

Frequency cook at home  CV; frequency that respondent cooks at  6.70 5.19
home per week

Distant to market CV; distance between respondent’s place 1.26 1.09
and the closest TWM

Time spent (30-60 mins) ~ BV=1 if respondent spends time frame at  0.52 0.49
TWM within 30-60 minutes, 0 0.w.

Time spent (> [ hr) BV=I if respondent spends time frame at  0.13 0.33
TWM over 1 hour, 0 o.w.

Schedule to shop (5-11am) BV=1 if respondent used to go to TWM at  0.40 0.49
5-11 Am, 0 o.w.

Schedule to shop (1/-5pm) BV=I if respondent used to go to TWM at  0.23 0.42
11 Am -5 Pm, 0 o.w.

Often buy pork BV =1 if respondent often buy pork for  0.61 0.48
every grocery purchase, 0 0.w.

Safety Attributes:

Trust given by butcher BV=1 if respondent thinks that trust given ~ 0.82 0.37
by butcher is important to their meat vendor
selection, 0 o0.w.

Safety certificate BV=l if respondent thinks that examination ~ 0.69 0.46
certificate is related to meat safety, 0 o.w.

Source: Sorted by this study.
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(11am-5pm), and evening (after 5 pm) markets. Most respondents (40%) are likely
to go to morning TWMs and only about 23% to the afternoon TWMs. This means
that most respondents usually go to the morning and evening markets. About 61%
of respondents, on average, often purchase pork whenever they have a chance in
TWMs.

Safety characteristics can also highly alter consumers’ WTP. Most respondents
(about 82%) adopt the trust relationship strategy to decide which butcher vendors to
purchase meat from. However, still a large percentage of respondents (69%) think

that the examination certificate is highly correlated with the meat safety.

5.2 Empirical Outcomes

The comparison results of the empirical estimation for GHF information are
shown in Table 2. Group A represents the control group in which respondents were
only provided the NT$130 as their market price level. Group B respondents were
asked to indicate whether they know their market price or not. 821 respondents
indicated their market price level, and 628 people indicated that they didn’t know or
were not sure of the current price level. Therefore, a large percentage of respondents
(56%) still knew about their perceived market price level, which is also similar to the
amount of respondents (69%) who can recall their prices (Gaston-Breton & Raghubir,
2014). Among those who already have their perceived market price, respondents who
indicate market price level at NT$120 from their purchase experience account for most
respondents (about 312 people or 38%), and only a small number of respondents (58
people or 7%) indicated the NT$150 market price level. The higher frequency of
respondents who experience below market pricing (<NT$130) may represent that
consumers in TWMs usually face below average market, or the majority of consumers
prefer to visit the butcher with below market price in TWMs. However, this is the first
important result of this study: Most consumers in TWMs perceive the market price

level below the average market price level.
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In both the Control Group and Experiment Group, the average WTP for each
model was about NT$6, except for the Experiment Group knowing about their market
price level at NT$150. The average WTP for those who indicate the market price
level at NT$150 was NT$7.82, which is about 30% higher than other WTP at NT$6.
This was the first evidence of a potential variation from Equation (8). When the
reference price is higher, the elicitation of WTP may be varied. Furthermore, note
that the averages of WTP in the Control Group, the Selected Unknown Group, and the
Selected NT$130 Group are very close to each other. These three groups have the same
reference price, which is very important design for this research. Therefore, this was
the second piece of evidence observing a potential consistent elicitation of the average

WTP if the reference price is the same.

In order to observe whether the Equation (8) was held or not, the two groups
compared were the Control Group and the Selected Unknown Group. Both were
given the same reference price at NT$130. The estimated parameters of Age and
Safety certificate variables revealed very similar and consistent outcomes with a
significant difference level. This exhibited that younger consumers are likely to pay
more for GHF information. Especially when respondents treat the examination
certificate as highly correlated with the meat safety, they would be willing to pay at
least NT$1.1 to NT$1.4 for GHF information. Furthermore, the LR (Likelihood-
Ratio) test was examined to contrast the goodness of fit of every two models for the
outcomes of WTP estimates in Table 3. The outcomes of Table 3 reveal that the
Control Group and the Selected Unknown Group are not fitting into a significant level
of difference. This implies that the Control Group and the Selected Unknown Group
have no significant difference. Therefore, this outcome is consistent with previous
studies which also adopted a payment card approach (Boyle et al., 1985; Hu, 2006;
Yang, Qing, Hu, & Liu, 2013). Hence, the elicitation of WTP* running with a
payment card approach is held and corresponds with the second evidence in this

comparison.
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A further step in comparison is combining the Control Group and Selected
Unknown Group to contrast with the Selected NT$130 Group. Basically, the average
WTP for these three groups is very similar around NT$6 to NT$6.20, but the estimated
values of these three groups only showed one explained variable to be consistent, the
variable of Safety certificate. The Selected NT$130 Group is potentially different
from the other two groups, since respondents indicated their reference price at NT$130
by themselves. Therefore, only one variable, Safety certificate, reveals a significant
level and the WTP estimates is about NT$1.5 for GHF information. ~ Although there is
one variable having a consistent outcome, another variable, Family income, reveals an
inconsistent result in a significant level. This is also one of the reasons that the LR
test presents a 10% significant difference between the Selected NT$130 Group and the
Selected Unknown Group. Furthermore, this result shows that the elicitation of
WTP* running with a payment card approach is not held in this comparison when the

price knowledge is not the same.

The explanation of the variable, Family income, depends on whether respondents
know about the current market price level or not. If respondents do not know about
the current market price level, the family with higher income respondents would be
willing to pay more for pork with GHF information. On the other hand, if
respondents know about the current market price level at NT$130, the family with
higher income respondents would not be willing to pay more for pork with GHF
information. Therefore, this result gives us the third evidence that the awareness of

price knowledge would have a potential influence on the WTP elicitation.

Another example can be found in the comparison between the Selected NT$140
Group and the Selected Unknown Group. Female respondents are not likely to pay
more for GHF information when they perceived the market price level is at NT$140,
but female respondents without knowledge about market price level are likely to pay
more for GHF information. The interesting part is that the WTP difference for GHF
information can reach up to NT$4.68 (i.e., NT$3.24+NT$1.44) depending on whether

female respondents had perceived the market price level or not. This may potentially
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imply that female respondents with limited knowledge would be willing to pay a bit

extra for safety reasons without objections.

Furthermore, both variables Trust given by butcher and Safety certificate in the
Selected Unknown Group reveal a significant level with a positive sign. When
respondents don’t have background knowledge about the market price level,
respondents are more likely to pay more for GHF information. This exhibits that both
trust given by butcher (approximately NT$1.6 of WTP) and the safety certificate
(approximately NT$1.4 of WTP) are equally important. In contrary to consumers who
perceived the market price at NT$150, they seem to count on the trust given by
butcher, and move all of WTP to the safety credit to butcher (about NT$3 of WTP).
However, it only happened when consumers perceived the market price level at
NTS$150.

The variation of market price levels from the lowest to the highest point can
reach up to about 40% in this research. With the appropriate interval range in the
choice set, the decision of the highest WTP from the lowest reference price (NT$110)
may not reach to the highest reference price (NT$150). It may have a potential
underestimated or overestimated WTP for GHF information. Therefore, this article
adopts a series of reference prices (i.e., NT$110, NT$120, NT$130, NT$140, and
NTS$150) to catch whether the elicitation of WTP can be different when there are high

and low reference prices.

The next step is to confirm the condition of Equation (8) in this article. This part
is going to check whether the high- or low-priced markets would potentially alter the
WTP estimation. Combining the variables with a significant level in the Selected
NT$110 Group and Selected NT$120 Group, only three variables exhibit a significant
level. Especially, there is no variable showing a significant level in the Selected
NT$110 Group, but the overall estimation is held. On the other hand, about 11
variables reveal a significant level in the Selected NT$140 Group and the Selected
NTS$150 Group. Furthermore, the LR test in Table 3 shows that the Selected NT$140
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Group and the Selected NT$150 Group have a significant level different from all other
models. This means that both conditions of WTP! = WTP* and WTP'k = WTPL
are held. However, the Selected NT$110 Group and the Selected NT$120 Group still
do not have a significant level different from the Control Group and the Unknown
Group. This means that the condition of WTP* = WTP is not held. These
outcomes confirm that the condition of Equation (8) would exist when respondents
tend to have a high-priced knowledge background but not the low-priced knowledge
background. This can be interpreted that the WTP elicitation should be cautious

about the variation of price knowledge.

As a result, the WTP for the GHF information exhibits positive in TWMs. This
reveals that consumers in TWMs care about the meat safety issues. Especially,
consumers who usually go to high pricing markets are willing to pay a premium if
comparing to other low-priced markets. Furthermore, those respondents who are
from Southern Taiwan, have lower educational background, are the primary grocery
shoppers for the family, live far away from TWMs, are likely to go to the morning
markets, often purchase pork whenever they have the chance, and who require higher
trust given by butcher, are likely to pay more for GHF information. ~Although there is
a significant difference for the morning market between the Selected NT$120 Group
and the Selected NT$150 Group, it reveals that respondents who usually go to the

evening market would like to pay more for the GHF information.

Corresponding to previous studies (Wu, Wang, Zhu, Hu, & Wang, 2015), this
article also confirms that certain groups of consumers reveal a positive WTP with a
significant level for product information. In sum, TWM consumers have different
potential WTP for GHF information. This outcome corresponds to Gao and Schroeder
(2009) showing that the market with different price levels, especially the high-priced
market, may also lead to different amounts of WTP for a specific product’s
information. This corresponds to research conducted by Monroe (2003) that people
who go to high-priced markets may feel the extra payments as not so expensive, so it

shows a higher WTP in high-priced markets. Since TWM consumers in Taiwan may
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not face an identical market pricing level, the approach of the WTP elicitation in this

study exhibits reasonability and corresponds to previous studies.

VI. Conclusion and Policy Implications

TWMs in Asian countries still account for the major platform for fresh meat, fish
and vegetable purchases. Vendors of TWMs in Taiwan currently only provide limited
information to consumers. This study attempts to determine the WTP for additional
product attributes on meat sold at TWMs in Taiwan. Especially, when TWM
consumers may not receive the same market price level across different markets and
vendors in the same region, this issue may raise an inconsistent estimation in the
elicitation of WTP for additional product information. Therefore, a series of payment
card with different market price levels was necessary to adopt in order to observe the

differences of WTP elicitations when there exists the knowledge of the reference price.

This study finds that the WTP for GHF information at TWMs is potentially
attractive to certain types of consumers. For instance, those who are younger
consumers, truly believe certificates that are highly related to safety. Also, those who
do not know the current market price for pork may be willing to pay more for pork
with GHF information. These outcomes imply that if consumers lack of price
knowledge and also feel higher food safety uncertainty, then they are willing to pay
more for GHF information (such as meat safety certificates) in TWMs. Moreover,
consumers who are from Southern Taiwan, who have lower educational backgrounds,
who respond as a primary grocery shopper for the family, who live far away from
TWMs, who usually go to morning markets, who often purchase pork whenever
possible, who receive higher trust given by butcher, and who have perceived a high-
priced market are willing to pay more for pork with GHF information. Since there is
currently nothing similar to GHF certified information provided in TWMs, some
consumers who regularly frequent the high-priced (NT$150) markets rely highly

instead on the trust relationship with butchers.
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Overall, this article significantly observes three things that could be helpful for
future research studies utilizing the payment card approach: (1) the WTP elicitation
with a payment card approach can be consistent if respondents do not have any
knowledge about the market price level, (2) the WTP elicitation with a payment card
approach can be inconsistent if respondents have his/her own market price knowledge,
and (3) consumers with the knowledge of a high-priced market are more inclined to
receive a potential effect on the WTP elicitation with a payment card approach in this
study. Therefore, this study finds that the influence of price knowledge could
potentially play an important role in the WTP elicitation under a payment card

approach.

6.1 Policy Implication & Wet Market Management in Taiwan

This study has found that there exists a preference and importance of pork GHF
information for TWM consumers in Taiwan. As to the policy implication, further
understanding of the potential issues behind this information may be required.
Several key potential relevant policy implication and wet market management are

shown and discussed below:

6.1.1 Building more food safety information in wet markets is needed

There is no certainty to when U.S. pork imports (often using growth hormones in
raising pigs) will increase substantially into Taiwan. However, the Taiwanese
government should prepare for any uncertainty, because wet market consumers will not
be able to easily distinguish the difference between GH and GHF pork. Further, if
consumers only prefer GHF pork but receive a GH pork, then this situation is not only
creating consumers distrust our market system but also undermining the trust of
domestic pork producers. In order to protect our pig industry and consumer markets,
this study suggests that government should plan to require and provide more food
safety information especially in wet markets, such as the GHF certified information,

linking from farm to table in our food system.
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6.1.2 Integrating market sectors and educating vendors are needed

In order to provide the GHF certified information in TWMs, it would require a
series of public and private sectors to be involved, such as market vendors, private
slaughter houses, government related slaughter houses, and government certified
examination centers. GHF certified information is impossible to be provided by any
individual butcher vendor at TWMs, because of the concerns of cost, and limited
credence provided by individual butcher. Further, others argue what an appropriate
display method would be since there is no box packaging in TWMs. More
specifically, does the responsibility of the GHF certified information belong to central
government, local/city government, both, or neither? Therefore, the participation and
education of market vendors and butchers is critical for the meaning of food safety
certificate in markets. Moreover, when U.S. pork imports substantially increase into
Taiwanese markets, market vendors and butchers will be the key people to promote

Taiwanese domestic pork as well.

6.1.3 Wet market consumers need to be educated

In this study, the researcher has confirmed that TWM consumers would be willing
to pay for the GHF certified information up to NT$7 per jin. This reveals that if the
promotion cost of GHF information can be controlled NT$7 per jin or below, then it
should be feasible. Meanwhile, this study also finds that not all consumers are willing
to pay for the GHF information. Therefore, wet market consumers need to be
educated about what GHF information contains, and what is the value and meaning of
GHF information. At a minimum, this study recommends that government can start
the promotion in the high-priced TWMs, so it may quickly receive consumer

attentions.
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Step One:
What is the last digit of your telephone number?

*(0dd (1,3,5,7,9)
= It’s the Group A, and respondents were assigned to WTP question directly
and given the reference pricing at NT$130.
®Even (0,2,4,6,8)
[ = Assigned to Step Two (The Group B).

Step Two:
Do you know the current pricing for pork belly per jin?

®NT$110/jin

= Assigned to Step Three and given the reference pricing at NT$110.
e NT$120/jin

= Assigned to Step Three and given the reference pricing at NT$120.
®NT$130/jin

= Assigned to Step Three and given the reference pricing at NT$130.
® NT$140/jin

= Assigned to Step Three and given the reference pricing at NT$140.
e NT$150/jin

= Assigned to Step Three and given the reference pricing at NT$150.
¢ ] don’t know

= Assigned to Step Three and given the reference pricing at NT$130.

Figure 1. The sampling procedure design

Source: Designed by this study.
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Appendix |. The Survey Instrument (For Respondent’s Copy)

Dear respondent:
This survey is related to the investigation for consumer behavior of meat purchase.

The purpose of this survey is trying to understand consumer demand of meat product

information at traditional wet market. The potential participants are those who have

purchase meat product at traditional wet markets within one vear and also are the meal

planner at home. This survey has about 35 questions, and takes about 10 minutes to

complete. We appreciate your valuable time to fill out survey for us. This survey adopts
anonymous method and proceed through the Apple iPad. The data collected by this survey is
protected by system manager. Researchers would need to obtain the permission to access and
examine this data. And the data would not have any personal distinguished information in

order to avoid any concern of the exposure of the personal privacy. Hence, this survey would
not cause any risk to you, such as reputation, money, etc., so please feel relieved to fill out
the survey. For those who are willing to participate this survey, a gift valued about U.S.$5

dollars will be provided to compensate your help on this survey.

You are free to decide whether you should join this survey or not. You also can stop to
complete this survey at any moment. Any information you provided will not be able to save
when you decided to quit this survey. This survey is anonymous and no coded at all. Even
this survey is not able to track any specific individual respondent. If you feel unsafe about
your privacy after you completed the survey, and still want to exit from the data record, then
this survey will be not able to accept the elimination procedure because the data system is not
able to track any specific identity that belongs to any specific respondent.

If you have any further question after filling out survey, please feel free to contact us.
This survey is reviewed by the Institutional Review Board on Humanities & Social Science
Research at National Cheng Kung University. If you hope to know your rights and need any
further consultant, please contact the review committees at +886-6-2757575 Ext. 51020 or
via an email at: em51020@email.ncku.edu.tw.

More detail information will be provided after the blind review closed

March 10, 2015

~ If you agree to join this survey, please keep this page as your own record ~

Source: This information was approved by the Institutional Review Board of National Cheng
Kung University.
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