
TYPE Original Research

PUBLISHED 29 July 2022

DOI 10.3389/fpubh.2022.941936

OPEN ACCESS

EDITED BY

Guo-Ping Chang-Chien,

Cheng Shiu University, Taiwan

REVIEWED BY

Xiaojuan Hong,

Nanjing University of Posts and

Telecommunications, China

Chen Yusheng,

Ocean University of China, China

*CORRESPONDENCE

Linhai Wu

wlh6799@jiangnan.edu.cn

SPECIALTY SECTION

This article was submitted to

Health Economics,

a section of the journal

Frontiers in Public Health

RECEIVED 12 May 2022

ACCEPTED 06 July 2022

PUBLISHED 29 July 2022

CITATION

Chen M, Liu P and Wu L (2022)

Consumers’ decoy e�ect when

purchasing pork with traceability

technologies.

Front. Public Health 10:941936.

doi: 10.3389/fpubh.2022.941936

COPYRIGHT

© 2022 Chen, Liu and Wu. This is an

open-access article distributed under

the terms of the Creative Commons

Attribution License (CC BY). The use,

distribution or reproduction in other

forums is permitted, provided the

original author(s) and the copyright

owner(s) are credited and that the

original publication in this journal is

cited, in accordance with accepted

academic practice. No use, distribution

or reproduction is permitted which

does not comply with these terms.

Consumers’ decoy e�ect when
purchasing pork with
traceability technologies

Mo Chen1, Pingping Liu2 and Linhai Wu2*

1School of Economics and Management, Nanjing University of Aeronautics and Astronautics,

Nanjing, China, 2School of Business, Institute for Food Safety Risk Management, Jiangnan

University, Wuxi, China

Despite government investment, policy guidance, and publicity, it has been

di�cult to establish a traceable food market in China over the past 2 decades.

Once a food safety problem occurs, it is di�cult to implement e�ective

traceability, recall, and accountability along the food supply chain. How to use

the decoy e�ect to promote the development of China traceable foodmarket?

As bounded rationality, a decoy e�ect exists when adding an alternative to a

choice set increases the chance an existing alternative to be chosen. However,

few studies have examined the decoy e�ect in food purchases. Based on

consumers in Wuxi, Jiangsu Province, China, we show the decoy e�ect in

traceable pork hindquarter purchases and that the e�ects di�er across product

quality and price attributes. The e�ects are heterogeneous across consumers

and are less likely to occur among those who had a personal annual income of

more than 50,000 yuan (USD $7,000), were married, and had minor children in

the family. These findings have implications on leveraging the influence of the

decoy e�ect on consumer behavior and facilitating the construction of food

traceability systems.

KEYWORDS

traceable pork, decoy e�ect, individual characteristics, negative binomial count

regression, food safety

Introduction

Studies on consumer preferences are often based on the assumption of rational

behavior, that is, consumer preferences that satisfy completeness, transitivity, and

independence of irrelevant alternatives (1). However, many studies have shown that

consumer behavior does not always satisfy all the three characteristics. For example,

a decoy effect that violates the independence of irrelevant alternatives is commonly

found in consumer preferences, as initially defined by Heath and Chatterjee (2). A decoy

effect occurs when the addition of a decoy product or product profile to a core set of

products makes the target product or target product profile in the core set more attractive

and thus more likely to be chosen by a consumer (3, 4). Gonzalez et al. (5) suggested

that the addition of an asymmetrically dominant decoy product or product profile

shifts consumer preferences to favor the target product or product profile, indicating

bounded rationality. This suggests that the decoy effect results from bounded rational

consumption. Consumer behavior and the decoy effect are further associated, whereby

the more easily a consumer group is decoyed by a decoy product, the stronger the decoy

effect may be on their consumption.
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A number of studies have examined the decoy effect. Lin

et al. (6) found that limited decision time increased the decoy

effect, that is, consumers having insufficient time to evaluate

the utility of each product make choices by simply comparing

the products on the most salient attribute. Malkoc et al. (7)

further argued that negative attributes of a product can reduce

the decoy effect because consumers demonstrate low attention

to negative attributes. Similarly, Malkoc et al. (8) believed that

when consumers make decisions about disliked product options,

the decoy effect is weakened due to low product utility and

psychological resistance. Frederick et al. (9) found that the use of

perceptual stimuli can impair consumer comparison of product

utility, thus reducing the decoy effect.

Although the decoy effect and the background under which

it occurs have been shown by many studies on household

consumer products [e.g., (10)], little is known about those on

food products. At the same time, the traceable food market

has not really been established effectively in China in terms

of the current situation in China. Chinese domestic academic

circles have also carried out some research on this issue,

but those are mainly based on the rational consumption

behavior of consumers and seldom have focused on how

to use the decoy effect to promote the development of

China traceable food market from the perspective of irrational

consumption. In the current study, we investigated the decoy

effect in food purchase behavior in the case of traceable

pork hindquarters and determined the relationship between

individual characteristics and the decoy effect in China, which

should provide a theoretical basis for promoting traceable

food in China and providing consumers with more traceability

information. However, although food has the general attributes

of ordinary commodities, such as use value, it also has special

attributes that differ from those of ordinary commodities

because food safety is closely related to individual and public

health (11). Therefore, this study does not encourage the abuse

of the decoy effect in food purchase, especially its use to market

foods that do not comply with laws and regulations. The primary

purpose of studying the decoy effect in food market behavior

is to protect the normal operation of the food market under

relevant laws and to protect the legitimate rights and interests of

consumers in the consumption of food, which is closely related

to personal health and welfare.

It should be pointed out that there are also other types

of irrational behaviors of consumers, such as compromise

and anchoring effects, which are sometimes confused. The

compromise effect states that a consumer is more likely to

choose the middle or compromise option of a choice set, rather

than the extremes, thus leading to a larger share of that option

in the choice set. The compromise effect is most likely to

occur in the choice decision-making process of consumers (12).

Anchoring is a bias in which judgments, estimates, or decisions

made by consumers in uncertain situations are affected by

the initial reference information (initial anchor), making their

subsequent estimates biased toward the initial anchor (13). It

can be seen that the decoy, compromise, and anchoring effects

can be easily distinguished by comparing their concepts.

Literature review and hypotheses

It is generally believed that the decoy effect is caused by

two main factors, namely, decision simplification and utility

evaluation of product attributes. (1) Decision simplification:

According to Ratneshwar et al. (14), consumers may have

difficulty comparing various options in a core set of products

if they are unfamiliar with the products and their attributes.

The introduction of decoy products can facilitate the pairwise

comparison between products (15). The decoy products may

highlight the relative advantages and disadvantages of various

options in the core set of products, thereby reducing the search

costs for product information, simplifying product attribute

trade-offs, and altering consumer purchase decisions. (2) Utility

evaluation of product attributes: Kahneman and Tversky (16)

found that consumers evaluate utility gains or losses of products

or product attributes based on differences from a reference

point. Wedell and Jonathan (17) also reported that for the same

amount of utility gains or losses, consumers often have a higher

weight on utility losses than on gains, that is, expression of loss

aversion. The introduction of a decoy product may provide a

reference point for consumers.

As shown in Figure 1, when a decoy product z is added to

a core set containing products x and y with y being the target

product to change consumer preferences on, compared with

the decoy product z, product x has a utility gain in attribute

1 and a loss in attribute 2, whereas the target product y has

a utility gain in both attributes 1 and 2. Therefore, consumers

may choose target product y to avoid the utility loss associated

FIGURE 1

Decoy e�ect from the perspective of loss aversion.
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with product x in attribute 1 due to loss aversion. In this case,

loss aversion affects consumer choices and can lead to a decoy

effect. Ariely and Wallsten (18) suggested that the introduction

of a decoy product may also change the weight consumers assign

to product attributes, thereby making the target product with a

higher weighted attribute more attractive. Again, as shown in

Figure 1, after the decoy product z is introduced, if consumers

give attribute 1 a higher weight, the utility gain, in other words,

the attractiveness of target product y will increase as target

product y is superior to product x in terms of attribute 1.

Chernev (19) argued that consumers give attributes that have

a strong correlation with their purpose of purchase a higher

weight. Müller et al. (20) also demonstrated that decoy products

prompt consumer interest and that an attribute may be given

a higher utility or weight by consumers if it arouses consumer

interest. For example, as Chinese consumers are generally

concerned about food (pork) safety, they pay greater attention to

attributes reflecting pork safety information on the market, thus

assign a higher utility or weight to these attributes (21). In this

study, we consider quality attributes of two products: traceability

and appearance, in addition to product price. Past studies have

rarely considered multiple product attributes.

Research on the correlation between consumer

characteristics and the decoy effect shows that consumer

characteristics can affect the attribute they would like to know

more about and the intensity of the decoy effect on these

attributes. For example, Dhar and Glazer (22) found that

consumers who have better understanding of a product are

less influenced by the decoy effect. Similarly, Ratneshwar et al.

(14) pointed out that consumers are prone to the decoy effect

if they are unfamiliar with the product attributes. Mourali et

al. (23) suggested that the decoy effect is influenced to varying

degrees by consumer familiarity with the product and whether

they have the intention to seek a gain or avoid a loss. Tentoria

et al. (24) and Chang (25) reported that the elderly may have

richer purchasing experience. However, only older consumers

with expertise in the product of concern make truly rational

decisions (26). Consistently, Putrevu and Lord (27) believed that

experience and expertise can help consumers make decisions

and that consumers more familiar with the product and more

experienced in purchase and use are more rational in purchase

decision-making. The aforementioned conclusions are also

supported by Rao et al. (28) and Li and Zhou (29).

However, Shafir et al. (30) found that the ability of a

consumer to make rational purchase decisions declines with

age, and older consumers are likely to be more irrational

in purchasing. Furthermore, Zhen and Yu (31) reported that

consumers of all age-groups are likely to experience the decoy

effect to varying degrees, except for subjects younger than 5

years as this age-group is not fully capable of identifying and

evaluating products. In addition, Dholakia (32) found that the

probability of irrational purchase behavior is significantly lower

in men than in women. Dittmar et al. (33) confirmed that female

consumers are more prone to irrational purchases, thus more

likely to experience the decoy effect.Wood (34) showed that low-

income consumers are also more likely to experience contextual

effects. Moreover, related studies suggest that family size (35),

income (36), occupation (37), marital status, and presence of

minor children in a family (28) can have different degrees of

impact on irrational consumer behavior.

The aforementioned studies on the correlation between

consumer characteristics and the decoy effect have only

investigated the relationship between one or very few individual

characteristics and the decoy effect. Various individual

characteristics have rarely been included in a single framework

to examine the correlations between them and the decoy effect.

Moreover, most existing literature in this field has focused on

the purchase of general goods, with limited research conducted

on food purchase. Food has the common attributes of general

goods. However, given the importance of food safety to health,

food has attributes that are of greater concern to consumer

health. Thus, in the current study, we analyze the impact of

consumer characteristics on decoy effect in food purchase. We

conduct a survey of consumers in Wuxi, Jiangsu Province,

China, taking traceable pork hindquarter purchase as an

example. We establish the following hypotheses:

H1: There is no decoy effect in the purchase of traceable

pork hindquarters.

H1-1: Assume there is a decoy effect; the effect does not change

across difference product attributes.

H2: Decoy effect in the purchase of traceable pork

hindquarters does not vary with demographic

characteristics, which can be tested by

specific hypotheses:

H2-1: Decoy effect does not vary with age.

H2-2: Decoy effect does not vary with gender.

H2-3: Decoy effect does not vary with marital status.

H2-4: Decoy effect does not vary with annual income.

H2-5: Decoy effect does not vary with family size.

H2-6: Decoy effect does not vary with the presence or absence

of minors in household.

H2-7: Decoy effect does not vary with occupation.

Survey design, implementation, and
sample analysis

China is the world’s largest producer and consumer of pork.

China’s pork production and consumption in 2018 accounted for

47.82 and 48.55% of global pork production and consumption,

respectively.1 As pork is the most popular meat in China,

consumers are very familiar with it, which allows us to avoid

1 Data source: National Bureau of Statistics of China (ed.): China

Statistical Yearbook 2018, China Statistics Press, 2018.
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the possible additional decoy effect caused by unfamiliarity with

the basic characteristics of the product itself (14). However,

pork is also one of the food categories facing the most food

safety concerns in China (38). The Chinese government has

committed to developing a traceable pork market for many

years. Therefore, traceable pork (specifically, traceable pork

hindquarters) was selected as the target product in this study.

Limiting to pork hindquarters helps reduce the need to consider

the price–product dynamics of various types of pork cuts.

It should be noted that traceable pork hindquarters are not

yet widely available on the Chinese market, and the various types

of traceable pork hindquarters the policymakers are interested in

exploring do not exist in the market. Thus, we used hypothetical

pork profiles (for simplicity, traceable pork hindquarter profiles

are also interchangeably referred to as traceable pork hereafter)

and established the attributes of traceable pork in our design.

As noted previously, consumer familiarity with a product can

influence the decoy effect. As traceable pork is not yet popular on

the market, we assume consumer familiarity with this product is

generally identical across individuals. Therefore, using traceable

pork as the target product could exclude the influence of factors

other than consumer characteristics on the decoy effect.

Traceability information reflects different characteristics

of different types of traceable pork. In total, three levels

of traceability information were defined according to the

characteristics of Chinese hog suppliers: (1) farming alone;

(2) farming, slaughtering, and processing; and (3) farming,

slaughtering, processing, and distribution (39). For example,

if a consumer chooses pork with traceability information

covering farming alone, they can only obtain information

about the farming process. More traceability information makes

identification of possible food safety risks more conveniently.

A second pork attribute considered in this study is pork

appearance. Numerous studies have shown appearance being an

important factor affecting the consumer evaluation of product

quality (40–43). Based on discussion with food scientists, we

define pork appearance in three levels: fresh, moderate, and

unappealing but palatable. Table 1 presents two types of pork

products. Type 1 traceable pork contains only traceability

and price information; four such products are designed and

denoted by a, b, c, and d, respectively. Type 2 traceable pork

considers traceability, price, and appearance; five products are

created under type 2, and are denoted by e, f, g, h, and

i, respectively.

Compared to non-traceable pork, the production of

traceable pork with attributable information involves additional

costs, which may, in turn, increase the market price of

pork. As mentioned earlier, the traceable pork in this

study with different traceability attributes does not currently

exist on the market. Therefore, their associated prices were

determined based on previous research. Specifically, as the

present study was conducted in the same location (i.e.,

TABLE 1 Attributes and levels of pork.

Type 1 traceable pork

Traceable

pork

a b C d

Traceable

information

With

traceability

information

on

farming

With

traceability

information

on

farming,

slaughtering,

and

wholesale

With

traceability

information

on

farming,

slaughtering,

and

wholesale

With

traceability

information

on

farming

and

slaughtering

Price

(yuan/500 g;

1

yuan≈0.15

USD)

14 16 18 16

Type 2 traceable pork

Traceable

pork

e f G H i

Traceable

information

With

traceability

information

on

farming

With

traceability

information

on

farming,

slaughtering,

and

wholesale

With

traceability

information

on

farming

and

slaughtering

With

traceability

information

on

farming

and

slaughtering

With

traceability

information

on

farming

Appearance Moderate Unappealing

but

palatable

Fresh Moderate Fresh

Price

(yuan/500 g;

1

yuan≈0.15

USD)

13.5 14.5 15 15 15

Jiangsu Province) and at a similar time as Wu et al. (44),

the same price levels were chosen. Table 1 also present

the prices.

Based on the aforementioned settings of traceable pork, a

total of six contexts (scenarios) were designed. Contexts 1–3

were designed for type 1 traceable pork, where option b was the

target traceable pork, and contexts 4–6 were created for type 2

traceable pork, where option f was the target traceable pork. The

six contexts are as follows:
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Context 1: With no decoy pork, survey participants were asked

to choose between two subtypes of type 1 traceable

pork, namely, a and b in Table 1, expressed as {a, b}.

Context 2: With the introduction of decoy pork c, participants

were asked to choose among three subtypes of type

1 traceable pork, namely, a, b, and c in Table 1,

expressed as {a, b, c}.

Context 3: With the introduction of decoy pork d, participants

were asked to choose among three subtypes of type

1 traceable pork, namely, a, b, and d in Table 1,

expressed as {a, b, d}.

Context 4: With no decoy pork, participants were asked to

choose among three subtypes of type 2 traceable

pork, namely, e, f, and g in Table 1, expressed as

{e, f , g}.

Context 5: With the introduction of decoy pork h, participants

were asked to choose among four subtypes of type

2 traceable pork, namely, e, f, g, and h in Table 1,

expressed as {e, f , g, h}.

Context 6: With the introduction of decoy pork i, participants

were asked to choose among four subtypes of type

2 traceable pork, namely, e, f, g, and i in Table 1,

expressed as {e, f , g, i}.

H1 can be tested by calculating the purchase share of option b

in contexts 1 and 2, with P1 (b, a) defined as the share of b in

context 1, {a, b}, and P2c (b, a) defined as the share of the target

option b in context 2 after the addition of option c. If P1 (b, a)≥

P2c (b, a) is rejected, H1 is subsequently rejected. In other words,

the “decoy effect in purchases of traceable pork” is supported

[i.e., P1 (b, a) < P2c (b, a)]. Similarly, H1 can also be tested by

calculating the purchase share of option b in contexts 1 and 3,

purchase share of option f in contexts 4 and 5, and purchase

share of option f in contexts 4 and 6. If the null hypothesis H1 is

rejected, the existence of the decoy effect is supported, that is, P1

(b, a)< P3d (b, a), P4 (g, e, f)< P5h (g, e, f), and P4 (g, e, f)< P6i

(g, e, f), respectively. Hypothesis H1-1 can be checked by testing

the equality between P2c (b, a) and P3d (b, a) since they differ by

the attribute the decoy effect is intended to operate on. Similarly,

hypothesis H1-1 can be tested by examining whether P5h (g,

e, f) and P6i (g, e, f) are equivalent. We further constructed a

negative binomial count regression model based on the changes

in purchases of types 1 and 2 traceable pork after the addition

of decoy traceable pork c, d, h, and i in order to investigate

the correlation between individual characteristics and the decoy

effect, thereby testing hypotheses H2 (H2-1 to H2-7).

This study implemented a consumer survey in Wuxi, one

of the first Chinese pilot cities to introduce limited traceable

pork in 2010 as a joint effort by the Ministry of Commerce

and the Ministry of Finance. As such, consumers in Wuxi

have some basic, but not intensive, understanding of traceable

pork attributes, which helps reduce consumer bias due to

product unfamiliarity. Based on this, we investigated whether

the decoy effect exists in the purchase of traceable pork

hindquarters among consumers in Wuxi. Moreover, Wuxi is

one of the largest cities in eastern China, with a high level of

economic development, dense population, and wide distribution

of individuals with different demographic characteristics, which

contribute to the diversity and representativeness of the samples.

In addition, to improve representativeness of the samples,

this study was conducted in all five administrative districts

of Wuxi in large- and medium-sized supermarkets, farmers’

markets, and pork shops. For the sake of simplicity, 50

participants aged 18–65 years were recruited in each district,

for a total of 250 participants. Every third consumer coming

into view was recruited by the research team. The questionnaire

was completed by local graduate students via face-to-face

communication with the participants. The entire study was

performed from 10 to 14 August 2021. In total, 241 valid

questionnaires were obtained.

The participants were not required tomake actual purchases,

but actual pork products were on display at each survey site with

varying levels of appearance corresponding the levels considered

in this study. Each participant was asked to evaluate both types of

pork, but the two types of pork were presented in random orders

(either contexts 1–3 appeared first or contexts 4–6 appeared

first). To resemble a real market, QR codes, as an example

shown in Figure 2, were designed for each type of traceable

pork. The participants could obtain information on quality and

safety of the corresponding traceable pork by scanning the QR

code. To remove the order effect, for type 1 traceable pork, the

participants were first shown context 1, and then contexts 2

and 3 were presented in a random order. Similarly, for type 2

traceable pork, the participants were first shown context 4, and

then contexts 5 and 6 were presented randomly. Each participant

was paid 20 yuan (one CNY≈ 0.15 USD at the time of the study)

to compensate for their time.

Participant demographic characteristics are shown in

Table 2. Women accounted for 52.70% of the sample, which

coincides with the fact that women are the major food shoppers

in most urban families of China. In addition, 79.26% of

participants were aged between 18 and 48 years, 59.75% were

married, 67.64% had a junior college or college education, and

36.52% had a family size of three. The participants with an

annual personal income before tax of <100,000 yuan accounted

for 88.38% of the sample. Other demographics, such as the

presence or absence of minor children in the family, self-

reported health status, and occupation, are also listed in Table 2.

It should be noted that there are certain differences between the

sample and overall demographics of Wuxi. The main reason

is that participants were recruited during specific hours of the

day, that is, 08:00–10:00 and 16:00–18:00, two periods when

most family food shopping is done. Thus, it is not surprising

that the demographics of the participants randomly recruited

during these time periods are not consistent with those of the

urban population of Wuxi. However, this does not compromise
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FIGURE 2

QR code for traceable pork hindquarters.

the representativeness of the survey sample. In fact, the sample

demographics of this study are generally consistent with those

reported by Wu et al. (21) conducted in the same area.

Measures of the decoy e�ect and
result

The decoy effect is measured according toMourali et al. (23):

1P = Pz
(

y; x
)

− P
(

y; x
)

(1)

where 1P is the decoy effect, is the purchase share of option y

relative to option x in the choice set
{

x, y
}

, and is the purchase

share of target option y relative to option x in the choice set
{

x, y, z
}

, and is calculated as follows:

Pz(y; x) =
P(y; x, z)

[P(y; x, z)+ P(x; y, z)]
(2)

where is the purchase share of the target option y relative to

options x and z in the choice set
{

x, y, z
}

and is the purchase

share of option x relative to options y and z in the choice

set
{

x, y, z
}

.

In context 1, that is, choice set
{

a, b
}

, the purchase shares

of a and b were 28.63 and 71.37%, respectively. In contexts 2

and 3
{

a, b, d
}

, the purchase shares of target option b were 64.73

and 74.27%, respectively. As shown in Figure 3, the purchase

share of option b relative to option a increased from 71.37%

in the choice set
{

a, b
}

of context 1 to 76.85% in the choice set
{

a, b, c
}

of context 2 and to 79.91% in the choice set
{

a, b, d
}

of

context 3, respectively. Hence, 1P = 5.48% [= 42.95, p <

0.001] and 8.54% [χ2 (2)= 47.11, p < 0.001], respectively,

when comparing context 2 and 3 to context 1. Therefore, H1

is rejected, supporting P1 (b, a) <P2c (b, a), and P1 (b, a) <

P3d (b, a), that is, a decoy effect exists. In contexts 4, 5, and 6,

decoy effects observed after the addition of decoy traceable pork

h and i on to the choice set
{

e, f , g
}

were 1P = 17.7% [χ2 (2)

= 23.48, p < 0.001] and 1P = 20.60% [χ2 (2) = 31.28, p<

0.001], respectively. Similarly, H1 is rejected, supporting P4 (g,

e, f)<P5h (g, e, f), and P4 (g, e, f) <P6i (g, e, f). Therefore, a

decoy effect appears to exist in purchases of traceable pork.

As shown in Figure 3, P3d (b, a) > P2c (b, a) [χ2 (2) =

25.62, p< 0.001] and P6i (g, e, f) > P5h (g, e, f) [χ2 (2) =

13.63, p< 0.05]. This shows that different decoy traceable pork

provided different reference points for the participants, thus

inducing different levels of decoy effects. Comparing products

b and c, product c had identical traceability information as

b but was more expensive by two yuan. Comparing products

b and d, product d was offered at the same price as b but

could not reveal traceable information on the wholesale process.

As a result, in this application, the decoy effect generated by

a two-yuan difference is less than the traceable information

on the wholesale process, providing evidence to reject H1-

1. For type 2 traceable pork, both decoy products h and i

had the same price as the target product g. Product h offered

the same traceability information as product g but was less

appealing in appearance (moderate vs. fresh). Product i was at

the same level of appearance as target product g but did not offer

traceability information regarding the slaughtering process. The

result indicated that product i generated a stronger decoy effect

than product h, thus also rejecting H1-1.

Regression analysis

We further adopted a negative binomial count regression

model to investigate the correlations between individual
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TABLE 2 Participant demographics.

Demographic Category Sample size (n) Proportion (%)

Gender Male 114 47.30

Female 127 52.70

Age 18–28 years 98 40.67

29–48 years 93 38.59

49–65 years 50 20.74

Marital status Married 144 59.75

Unmarried 97 40.25

Family size (n) 1 11 4.56

2 39 16.18

3 88 36.52

4 45 18.67

5 or more 58 24.07

Education Primary school

or below

7 2.90

Junior high

school and

high school

(including

vocational

high school)

65 26.97

Junior college 62 25.73

College 101 41.91

Graduate and

above

6 2.49

Personal income

before tax

<50,000 yuan 135 56.02

50,000–

100,000

yuan

78 32.36

More than

100,000 yuan

28 11.62

Presence or absence

of minor children

in family

Absent 139 57.68

Present 102 42.32

Health

(self-assessed)

Very poor and

poor

2 0.83

Moderate 25 10.37

Healthy and

very healthy

214 88.80

Occupation Government

employee

2 0.83

Employee of

public and

private

enterprises

125 51.87

Farming 14 5.81

Student 28 11.62

Other 72 29.88

characteristics and the decoy effect, thereby testing hypotheses

H2 and H21 to H27. In the current study, under the decoy

effect, the participants changed their purchase decision due to

the presence of decoy products. We define yi as the number

of times consumers changed their decision from a competitive

traceable pork to the target traceable pork after the addition

of decoy traceable pork c, d, h, and i. Therefore, yi can take a

value of 0, 1, 2, 3, or 4. As the dependent variable is a non-

negative integer and to allow over-dispersion, we used a negative

binomial count regression model with a probability of yi defined

as follows:

P{yi} =
λyi

yi!
e−λ yi = 0, 1, 2, 3, 4 (3)

where λ is a parameter taking only positive values. In addition,

it is assumed that parameter λ is determined by dependent

variables Xi. The negative binomial count model can then be

estimated by maximum simulated likelihood over sample N:

N
∑

i=1

Ln





1

K

K
∑

j=1

f̃ (yi

∣

∣

∣
Xi, θ , u

j
i )



 (4)

where θ> 0, µi= eXi
′β , and β > 0. θ is a shape parameter, β

is a scale parameter, K is the number of simulations, and Xi

is a group of demographics affecting the decoy effect. Table 3

presents the definition and measurement of each variable. The

estimation was performed using Stata 14.0, and the results are

shown in Table 4.

As shown in Table 4, variable X1 (29- to 48-year age-

group) and variable X2 (49- to 65-year age-group) were not

significant; thus, H2-1 could not be rejected. Variable X3 (male

participant) was also not significant; thus, H2-2 could not be

rejected. The coefficient of the variable representing whether

the participant was married (X4) was negative and significant

at the 1% level; thus, H2-3 could be rejected. Compared with

unmarried participants, married participants were less likely to

experience the decoy effect.

The coefficients of variables X5 and X6 (representing the

annual income of 50,000–100,000 yuan and more than 100,000

yuan, respectively) were negative and significant at the 1% level,

thus rejecting H2-4. Therefore, compared with participants with

an annual pre-tax income of <50,000 yuan, those with a higher

annual income were less likely to experience the decoy effect.

This result is consistent with the conclusions of Wood (34)

but differs from that of Lin and Lin (36). Variables X7 (family

size of 3 or 4) and X8 (family size of 5 or more) were not

significant, so H2-5 could not be rejected. The coefficient of the

variable X9 (presence of minor children in the household) was

negative and significant at the 1% level; thus, H2-6 could be

rejected. This indicated that compared with participants who

did not have minor children at home, those who did were
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FIGURE 3

Decoy e�ect in types 1 and 2 traceable pork.

less likely to experience the decoy effect. This differs from

the conclusions of Rao et al. (28). Variables X10 (government

employee), X11 (employee of an enterprise), and X13 (student)

were all insignificant. However, the coefficient of variable X12

(farmer) was positive and significant at the 5% level. This

indicates that compared with other types of occupation, farmers

were more likely to experience the decoy effect. Thus, H2-7

could be rejected. Table 5 reports the marginal effects. When

calculating the marginal effect of a single dummy variable, all

other variables were measured at the sample median.

Based on Table 5, the marginal effect of variable X4

(whether the participant was married) was negative (−0.602)

and significant at the 1% level. This suggests that married

participants made 0.602 less changes in their product choice

due to the decoy effect than unmarried participants. As the total

possible number of changes was 4, the reduction in the number

of changes among married participants was 15.05% relative to

those participants who were unmarried. The marginal effects of

variables X5 (annual income between 50,000 and 100,000 yuan)

and X6 (more than 100,000 yuan) were negative (−0.164 and

−0.974, respectively) and significant at the 1 and 5% levels,

respectively. Specifically, compared with participants with an

annual income of <50,000 yuan, the number of changes in

purchase decision due to decoy traceable pork was reduced by

0.164 among participants with an income of 50,000–100,000

yuan, or 4%, and by 0.974 among participants with an annual

income of more than 100,000 yuan, or 24.35%. Finally, the

marginal effect of variable X9 (minor children in the family) was

also negative (−0.645) and significant at the 1% level. Compared

with participants without minor children at home, the number

of changes in purchase decision due to decoy traceable pork was

reduced by 0.645 among participants with minor children. This

represented a reduction of 16.12%.

Conclusion and implications

This study investigated whether the decoy effect may exist

in the purchases of food, whether the effect may differ across

product attributes, and whether there is correlation between the

decoy effect and individual consumer characteristics. Based on

an in-person consumer survey in Wuxi, China, on traceable

pork hindquarters, similar to other types of consumer products,

we identified decoy effects in all scenarios we considered.
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TABLE 3 Definition and measurement of variables.

Variable Definition Mean

18–25 years “18–25 years” was used as reference group

29–48 years (X1) Dummy variable. Yes= 1; No= 0 0.39

49–65 years (X2) Dummy variable. Yes= 1; No= 0 0.21

Male (X3) Dummy variable. Yes= 1; No= 0 0.47

Married (X4) Dummy variable. Yes= 1; No= 0 0.60

Annual personal

income <50,000

yuan (all pre-tax)

“Annual personal income <50,000 yuan”
was used as the reference group

Annual personal

income between

50,000 and 100,000

yuan (X5)

Dummy variable. Yes= 1; No= 0 0.32

Annual personal

income more than

100,000 yuan (X6)

Dummy variable. Yes= 1; No= 0 0.12

Family size of 1 or 2 “Family size of 1 or 2” was used as the reference group

Family size of 3 or 4

(X7)

Dummy variable. Yes= 1; No= 0 0.55

Family size of 5 or

more (X8)

Dummy variable. Yes= 1; No= 0 0.24

Presence of minor

children in

household (X9)

Dummy variable. Yes= 1; No= 0 0.42

Other occupations “Other occupations” was used as the reference group

Government

employee (X10)

Dummy variable. Yes= 1; No= 0 0.01

Employee of

enterprises (X11)

Dummy variable. Yes= 1; No= 0 0.52

Farmer (X12) Dummy variable. Yes= 1; No= 0 0.06

Student (X13) Dummy variable. Yes= 1; No= 0 0.12

Moreover, we show evidence that the decoy effect varied with

product attributes, and consumer individual characteristics have

strong correlation with how they make product choices given

decoy products.

This study can be useful for more accurately assessing

patterns of consumer food purchases, product marketing, and

developing traceable food markets in China. Consumers are

the major actors of traceable food market, and the effective

establishment of China traceable food market inherently

depends on consumer purchasing behavior. For consumer

behavior and marketing, since there is no formalized food

traceability system in China, traceable food tends to be marketed

with different levels of traceability information. Together with

other types of food attributes, this creates room for the decoy

effect to influence consumer choices. Our study shows that

different consumers react differently to decoy effects on different

TABLE 4 Negative binomial count regression model estimation result.

Variable Coef. Sta. Err. Z P

29–48 years (X1) 0.028 0.168 0.16 0.870

49–65 years (X2) 0.365 0.188 1.94 0.052

Male (X3) 0.057 0.109 0.52 0.604

Married (X4) −0.396** 0.143 −2.77 0.006

Annual personal income

between 50,000 and

100,000 yuan (X5)

−0.510** 0.148 −3.44 0.001

Annual personal income

more than 100,000 yuan

(X6)

−0.653** 0.247 −2.65 0.008

Family size of 3 or 4 (X7) −0.028 0.144 −0.19 0.847

Family size of 5 or more

(X8)

−0.175 0.165 −1.06 0.291

Presence of minor

children in household

(X9)

−0.423** 0.125 −3.38 0.001

Government employee

(X10)

0.531 0.532 1.00 0.318

Employee of enterprises

(X11)

0.081 0.145 0.56 0.575

Farmer (X12) 0.396* 0.199 1.99 0.047

Student (X13) −0.048 0.210 −0.23 0.817

Constant 0.862 0.221 3.90 0.000

**Significance at the 1% level.

*Significance at the 5% level.

LR chi2 (13) = 63.610; Prob>chi2 = 0.000; Pseudo R2 = 0.080; log likelihood

=−364.517.

types of product attributes. With proper consideration of the

decoy effect and better knowledge on the consumer profile,

marketers will be able to better measure consumer choices

and make more precise predictions of the market, particularly

when new (traceable) products are introduced to the market.

For policymakers, if traceability is deemed to be useful to

consumers, after careful cost and benefit assessment, public

education and information programs could take advantage

of the decoy effect to nudge consumers to make choices

supporting a formal and systematic scheme of food traceability.

However, the use of the effect to promote the development

of China traceable food market discussed here is an auxiliary

strategy and is by no means a long-term solution. The key

to the development of China traceable food market is that

the government should be committed to developing a national

unified traceable food standard system, reducing the cost of

producers adopting traceable food production standards, and

maintaining the stability of traceable food prices to increase

the consumption.
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TABLE 5 Marginal e�ect of individual characteristic variables.

Variable Marginal effect Sta. Err. Z P

29–48 years (X1) 0.045 0.260 0.17 0.862

49–65 years (X2) 0.564 0.294 1.92 0.055

Male (X3) 0.087 0.168 0.52 0.604

Married (X4) −0.602** 0.224 −2.69 0.007

Annual personal

income between

50,000 and 100,000

yuan (X5)

−0.164** 0.232 −3.32 0.001

Annual personal

income more than

100,000 yuan (X6)

−0.974* 0.385 −2.53 0.011

Family size of 3 or 4

(X7)

−0.041 0.222 −0.18 0.853

Family size of 5 or

more (X8)

−0.264 0.255 −1.04 0.300

Presence of minor

children in

household (X9)

−0.645** 0.196 −3.28 0.001

Government

employee (X10)

0.798 0.824 0.97 0.333

Employee of

enterprises (X11)

0.128 0.224 0.57 0.568

Farmer (X12) 0.602 0.308 1.95 0.051

Student (X13) −0.069 0.325 −0.21 0.833

*Significance at the 5% level. **Significance at the 1% level.

This study has some limitations. First, the analysis is based

on data from a single city in China. Due to large regional

differences in China and between countries, applicability and

generalizability of our results should be verified on a larger

scale. Second, despite that the intention of this study is not

to obtain an unbiased estimate of consumer willingness to pay

for traceable pork per se, we hope to offer reliable analysis and

add to the related literature. Although we have displayed actual

pork products during our survey, consumers made decisions

hypothetically and did not involve actual payment. Consumers

may have misrepresented their actual purchase intention (41,

45). The discrepancy between hypothetical and actual behavior

is known as hypothetical bias, and a number of approaches have

been proposed in the literature to reduce such bias (46, 47). A

future study like ours can take advantage of these mitigation

methods. Furthermore, revealed preference methods such as

experimental auction may be used to investigate the decoy

effect in food purchases. In particular, this study confirmed

that the decoy effect varies according to the attributes of

pork hindquarters and that the individual characteristics of

consumers are closely related to consumer choices based on

decoy pork. However, as the decoy effect is an irrational behavior

of consumers, this study does not encourage the abuse of the

decoy effect in food purchase, especially the use of the decoy

effect to market foods that do not comply with laws and

regulations. This is the greatest drawback of this study. Overall,

this study aims to promote the construction of traceable food

systems in China through marketing strategies employing the

decoy effect based on the Chinese situation so that consumers

pay more attention to and use traceability information, thereby

presenting an auxiliary strategy for promoting traceable food

systems in China.
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