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Abstract: Within Asia, imported fruits and vegetables are often considered as a delicacy and of high
value, and are increasingly demanded compared to local products. There are numerous significant
factors involved with consumers’ characteristics and their corresponding values towards these
products. This study investigates potential consumers and their preferences towards imported fruits
and vegetables in three Asian countries: Taiwan, Japan, and Indonesia. A total of 1350 survey
responses collected from Taiwan, Japan, and Indonesia are examined by a best–worst scaling method
with a latent class multinomial logit model. Results show that consumers tend to choose imported
fruits that are not commonly provided by domestic producers. While a food safety certified label
and freshness are consistently identified as the most and second most important food values for
Taiwanese, Japanese, and Indonesian consumers, price is still an important factor for certain consumer
groups. The majority of Taiwanese and Japanese consumers (i.e., female, higher education, and from
an urban area) prefer imported fruits and vegetables, while the majority of Indonesian consumers
do not pay much attention to imported fruits and vegetables. While Taiwan, Japan, and Indonesia
are island countries, the novelty of this study shows that consumer preferences do not behave the
same. The implications of this study should be of interest to producers and exporters who wish to
positively impact the design of their international marketing strategies.

Keywords: food value; Taiwan; Japan; Indonesia; best–worst scaling method

1. Introduction

Consumers are commonly concerned about product attributes when making choices
to purchase food ingredients [1]. In particular, the varieties of imported fruits and vegeta-
bles affect consumer preferences when they purchase imported fruits and vegetables [2].
However, consumers are not only interested in the varieties, but also pay attention to the
food safety of these imported agricultural products [3]. In addition, consumers’ individual
differences and interests can influence their preferences concerning imported products [4].
Lusk and Briggeman (2009) [5] explored U.S. consumer preferences towards eleven food
values—taste, naturalness, food safety, price, nutrition, convenience, product country
of origin, tradition, appearance, fairness, and environmental impact. They found that,
in general, food safety was the most significant food value followed by nutrition, taste,
and price. While other food values such as tradition, product country of origin, fairness,
and environmental impact were the least important food values among consumers in
their study.

While these above-mentioned food values can be crucially important, in the following
studies, price could still be ranked the second most important food value [6]. However,
environmental impact, naturalness, appearance, and origin remained the least important
food values [6]. Furthermore, consumers from different countries often use varying cri-
teria to evaluate and buy goods based upon different attributes of product and upon
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their individual culture [7]. For example, Gracia and de-Magistris (2016) [3] found that
consumers in Spain chose food labels regulated by EU law as the most important food
values when they purchased food. Other cross-country studies have been done in order
to obtain more understanding in the similarities and differences concerning consumers’
behaviors towards food purchasing [8–11]. Bazzani and Gustavsen (2016) [10] conducted
research aimed at measuring and comparing U.S. and Norwegian consumers’ preferences
by proposing the environmental impact, naturalness, animal welfare, taste, appearance,
price, fairness, novelty, safety, convenience, nutrition, and product country of origin as
the food values evaluated in the study. Their findings revealed that, compared to product
origin, the food values of food safety, taste, and nutrition were typically chosen as the most
important for U.S. consumers, while Norwegian consumers viewed food safety, taste, and
naturalness as the most important food values [10]. As mentioned above, we can see that
consumers do not treat food values in the same way. Food value preferences can clarify
personal food choices for various food products [12]. Therefore, it is crucially important for
food marketers to understand which aspect of food value (e.g., sensory properties, image,
product origin, health concern, or price) is important to consumers [13]. In particular,
international marketers may be devastated by consumers of importing countries if the
products do not meet what they deem to be the most important food values. Thus, it is very
important to identify consumer preferences concerning food values, so that food marketing
strategies and policies can be more effective [14].

A further discussion about what types of imported foods are preferred and the charac-
teristics of consumers willing to purchase imported food products would help marketers to
target specific consumer groups. In particular, the multi-country comparison of consumer
preference for imported foods is limited. Japan and Taiwan have two of the fastest growing
economies in Asia [15]. Meanwhile, Indonesia is the country with the highest growth in
imported agricultural products in Southeast Asia [16]. While Taiwan, Japan, and Indonesia
are island countries, the novelty of this study is to find out whether consumer preferences
in these countries behave the same or not. As we would expect, the more understanding of
consumer preferences in any country, the more success in developing marketing strategies
for international trade [12,17]. Thus, the first objective is to identify what types of imported
fruit products are preferred in these three countries. A second objective is to evaluate the
importance of food values and to identify how socio-demographic factors might influence
consumer preferences of imported fruits and vegetables in these three countries.

2. Literature Reviews
2.1. Imported Fruits and Vegetables in Taiwan, Japan, and Indonesia

According to Nelson and Kashiwagi (2016) [18], the number one country from which
Japan imported processed vegetables in 2014 (including fresh and frozen) was China, which
occupied by value and volume with 57.1% and 51.4% market share, respectively. Further,
the report points out that few countries dominate imported fresh fruits and vegetables in
the Japanese market. From the report we can see that the main imported fruits in Japan in
2017 were bananas, kiwis, avocados, and pineapples with the shares 39.8%, 14.7%, 9.6%,
and 5.9%, respectively. USDA (2018) [19] reported that fresh fruits imported to the Japanese
market ranged from 1.55 to 1.65 million kilotons during 2012 to 2017. The volume of
imported fresh fruits to the Japanese market was 1.62 million kilotons in 2017, valued
at US$2.14 billion. In addition, it was also reported that the main exporters of imported
fresh fruit to the Japanese market are the Philippines (37.7%), the United States (16.8%),
New Zealand (14.4%), and Mexico (12.6%), by kiloton.

Regarding the imported fruit market in Taiwan, the imported fruits in 2017 amounted
to 635,501 kiloton by volume and US$742 million by value. The biggest exporter of imported
fruits to Taiwan was the United States, with about 35% market share, followed by New
Zealand (23%), Chile (17%), Japan (11%), and South Korea (3%). Furthermore, the main
imported fruits to Taiwan were apples, grapes, oranges, pineapples, jujubes, and peaches
with 29%, 10%, 6%, 5%, 5%, and 3% market share in 2017, respectively [20]. The report
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also reports that Taiwan in 2017 imported vegetables amounting to about 551,730 kiloton
by volume, which decreased by around 14% from 2016 [20]. The leading supplier was
the United States and its exported fresh vegetables were potatoes, onions, broccoli, and
lettuce [21].

Indonesian horticulture products have been significantly impacted by global free trade,
resulting in the amount of imported fruits expanding fast over the previous 10 years [22].
According to the Indonesian Ministry of Trade, horticulture imports reached $600 million
USD in 2006 and rose to $1.7 billion USD in 2011 [23]. Fresh fruit accounts for around 45
percent of such imports, namely apples ($153 million USD), oranges ($150 million USD),
grapes ($99 million USD), and durians ($74 million USD). In terms of fruit imports, China
supplies 55% of Indonesia’s needs, followed by Thailand with 28%, the United States
with 10%, Chile with 4%, and Australia with 3% [23]. In 2011, imports of fresh vegetables
climbed by 29%, with white onions ($242 million USD) and red onions ($74 million USD)
accounting for the majority [23]. Moreover, China is also the major supplier of veggies in
Indonesia, accounting for 67% of total imports, followed by Thailand and Myanmar at 10%
each and India at 8%.

The Indonesian Central Bureau Statistics reported that the total volume of imported fruit
in 2015 was 435,000 kilotons and increased by 10.46% in 2016 and 52.6% in 2017. In addition,
it reported that the volume of imported vegetables in 2015 was about 0.73 million kilotons,
and increased by 5% in 2016 to 23% in 2017. According to the Indonesian Central Statis-
tics Agency, the total value of Indonesian vegetable imports hit US$67.91 million in 2017
with a volume of 83,637 tons [24]. Furthermore, China ranked first as a vegetable im-
porter in Indonesia with a total import value of US$654.70 million, followed by Myanmar
(US$40.94 million), India (US$32.96 million), New Zealand (US$23.62 million), Ethiopia
(US$19.69 million), and other countries with a total import value of US$63.83 million [24].
Yet, according to the data from the Ministry of Agriculture of the Republic of Indonesia
in 2017, the major fruits imported to Indonesia were pears (32%), apples (29%), oranges
(23%), and grapes (16%). China was the main exporting country of fruits and vegetables to
Indonesia in 2017 with 51% and 62% market share by volume, respectively.

While the abovementioned records already imply the types of fresh fruit items that
are the most preferred in each country, how consumers in each country pick their preferred
imported fruit items should be further explored. In particular, Feng et al. (2021) [25]
indicated that focusing on an appropriate strategy (i.e., clean green image) would effectively
boost the willingness to buy for the imported fresh food from China. This implies that the
potential hypothesis can be related to the factors that may influence the purchase. Therefore,
the expected result in this study was further to understand the most important food
values amongst Taiwanese, Japanese, and Indonesian customers concerning imported fruit
and vegetable purchasing. Moreover, we can investigate and understand how the socio-
demographic characteristics might affect consumer preferences in these three countries.

2.2. Food Values

According to Bardi and Schwartz (2003) [26], value indicates what is important in our
lives. Values specifically are “enduring beliefs that a specific mode of conduct or end-state
of existence is personally or socially preferable to an opposite or converse mode of conduct
or end-state” [27]. Since values can affect consumers’ purchasing behaviors; they are often
viewed seriously by marketers [28]. In addition, understanding values is key to developing
effective marketing strategies and public policies [29]. By understanding a person’s values,
we might understand what motivates an individual to make certain decisions [30]. Besides,
every person has a different set of values; hence any specific value can be an important
factor to one individual, but it may be not an important factor to another [26]. Dagevos
and van Ophem (2013) [31] stated that product value is the characteristic of food products
comprised of sensory properties (color, freshness, taste, flavor, and texture) and nutritional
values (such as vitamin, mineral, and protein). Eleven food values [12,32], comprised of
the environmental impact, naturalness, animal welfare, taste, appearance, price, fairness,
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novelty, safety, convenience, nutrition, and product origin, can help explain consumer
behavior towards food. Dagevos and van Ophem (2013) [31] pointed out that the food
values from Lusk’s research could be separated into two aspects, one involved with the
product itself such as nutrition, taste, price, safety, appearance, and convenience and
another one linked to the processing value such as product origin, tradition, fairness,
naturalness, and environmental impact.

This study built upon the research of Lusk and Briggeman (2009) [5] and Bazzani and
Gustavsen (2016) [10] in terms of the attributes of the food values. After pilot discussion
meetings with the trading agents, a list of seven food values for this study were selected
and the descriptions are explained as following:

1. Product origin label refers to a label showing the origin of imported fruits or vegetables.
2. Food safety certified refers to the safety certification of imported fruits or vegetables

and confirms that the products were safe.
3. High quality appearance indicates the imported fruits or vegetables have good appearance.
4. Domestic rarity refers to the unavailability of the imported fruits and vegetables,

which are not easy to find or not common in the country.
5. Price refers to the amount of money that was spent to buy the imported fruits

or vegetables.
6. Plantations indicates how the imported fruit or vegetable products were grown.
7. Freshness refers to the condition of the imported fruits and vegetables that were still

fresh when consumers purchased them. Due to the long distance or long-distance
distribution, freshness is challenging for the trading agents. The level of freshness is
considered as a significant factor among consumers when purchasing the products.
These seven food values are considered as the potential hypotheses to be examined.

Four food values including origin, food safety, appearance, and price were similar to
the previous study, while the others including domestic rarity, plantations, and freshness
were newly introduced in this study. Some food values such as convenience, tradition,
fairness, naturalness, taste, nutrition, and animal welfare were not utilized in this research
since these food values might only have a little relevance to the imported fruits and
vegetables in various countries. In addition, the selected food values in this research ought
to be easily recognizable and comparable by all respondents.

3. Data and Methodology
3.1. Questionnaire Design and Data Collection

Data were collected through online survey from 2016 to 2018 in these three countries.
This study applied the services of the SurveyMonkey website, which is an online survey
platform to collect the data. Due to the limitation of the research budget, it was not able
to collect all the data at the same year. While the GDP growth of these three countries is
relatively stable during 2016 to 2018 [33–35], the comparison of the three countries is still
acceptable. The data from Taiwanese consumers were collected in August 2017, data were
collected in Japan in August 2016, and data from Indonesian participants were collected
in August 2018. First, the questionnaire was created in English (shown in Supplementary
Material 1); then it was translated into Chinese for Taiwanese respondents, Japanese
for Japanese respondents, and Bahasa Indonesian for Indonesian respondents. At the
beginning of the questionnaire, a screening question was adopted to screen out those
respondents who are not relevant to our study. If the respondents were responsible for
purchasing fruits and vegetables for their family, they would be qualified to fill out the
survey. Thus, respondents who chose “No, not at all” would be screened out, while
respondents who either selected “Yes, but sometimes only” or “Yes, all the time” would be
able to fill out the next question of the survey. In all, there were 1350 valid respondents in
this study, including 333 Taiwanese, 500 Japanese, and 517 Indonesian respondents.
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3.2. Best–Worst Scaling Method

The Best–Worst Scaling (BWS) method refers to an extension of the paired comparison
method, where the respondents are asked to select the best option (more important) and
the worst option (the least important) from a set of alternatives [5,10,36–38]. As noted by
Finn and Louviere (1992) [39], “Best-Worst Scaling models the cognitive process by which
respondents repeatedly choose the two objects in varying sets of three or more objects
that they feel exhibit the largest perceptual difference on an underlying continuum of
interest”. The BWS method has been utilized to examine the preferences of consumers
in various products in previous studies, such as the preferences of consumers towards
wine [40–42], the preferences of consumers towards beef [43], the preferences of consumers
towards pork [44], the preferences of consumers towards fruit juice [45], cross-country
study on ethical beliefs of consumers [7], the perceptions of consumers towards food
safety [46], brand equity [46], consumers’ preferences towards rice [47], and the preferences
of European consumers towards food labelling [3,48].

In addition, the BWS method could successfully solve numerous issues in the rating
scale usage between different countries [7]. According to the preferences and experiences
of consumers in buying imported fresh fruit and vegetable products, respondents were able
to follow the BWS evaluation method to choose “most” and “least” important food values.
This study used a balanced incomplete block design (BIBD) approach, which is a type of
experimental design, and means that every attribute level (factor) equally replicates and
has equal probabilities of selecting factors [7]. Each option repeated four times in all sets
of questions and each pair of items appeared in the same question twice [49]. Therefore,
each respondent was required to answer seven best–worst question sets. Each question
set had four food values, and each food value randomly shows up four times across the
seven best–worst question sets. If the respondent neglected to select one option for the
most or the least important values, there would be a notice to notify them before they could
continue onto the next question.

3.3. Latent Class Multinomial Logit Model

To elicit the heterogeneity of consumers, this research employed a Latent Class Multi-
nomial Logit (LC-MNL) model. The R program was adopted to estimate the latent class
model in accordance with the best–worst scores of each respondent. As the first step,
we compared the mean of food values between Japanese and Taiwanese, Japanese and
Indonesian, and Taiwanese and Indonesian consumers by using two-way ANOVA with
Bonferroni correction. Bonferroni correction was utilized in order to define the multiple
comparisons [50].

Referring to Aizaki et al. (2014) [49], it is assumed that m is the total number of options
in a choice set in the BWS questions, i is the best option, and j is the worst option. The
number of possible pairs in which options i and j were chosen is m × (m − 1). The v
is presumed to be the utility for respondents to choose each option. The probability of
choosing item i as the best and item j as the worst options is shown in Equation (1).

Pr(i, j) =
exp

(
vi − vj

)
∑ m

k=1 ∑ m
l=1, l 6=k exp(vk − vl)

(1)

The probability of the class assignment (wiq) is unknown. A common parameterization
of wiq is the semi-parametric Multinomial Logit format [51]:

wiq =
exp

(
hT

i γq
)

∑ Q
q=1 exp

(
hT

i γq
) , with q = 1, . . . , Q; γ1 = 0 (2)

where hT
i is assumed as the socio-economic characteristics variables, which are used to

specify the assignment to classes. However, the first-class parameters are normalized to be
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zero to specify the model. It is noted that the participant could neglect the socio-economic
covariate variable as a determinant of the class assignment probability [51].

Some statistical criteria are suggested to ensure the model fit, for example, Bayesian
Information Criterion (BIC) and Log Likelihood [42,52]. Herein, the model with a better
fit is defined as the value of the decrease of BIC (closer to zero) and the increase of Log
Likelihood [42]. In our research, we found the possible number of the latent classes of two
to nine classes. Finally, we selected the latent class model with three classes due to the
biggest difference in the model fit occurred between two and three classes.

4. Results
4.1. Socio-Demographic Information

The total number of valid respondents was 1350 (333 Taiwanese, 500 Japanese, and
517 Indonesian respondents). The demographic information for each country is shown in
Table 1. Demographic information was collected regarding gender (female), age (40 years
old or younger), occupation (full-time employee), education (high level of education
(16 years or above)), living place (urban area), having children in household (has children
at home), number of people in household (1–2 people), and income (high income). Table 1
shows the basic socio-economic characteristics of Taiwanese, Japanese, and Indonesian
respondents. Most respondents were female for each country (75.0% Taiwanese, 85.0%
Japanese, and 97.0% Indonesian). This indicates that females in Taiwan, Japan, and Indone-
sia tend to have primary responsibility for buying fruits and vegetables for their family.

Table 1. Descriptive Analysis of Taiwanese, Japanese, and Indonesian Respondents.

Variable

Taiwan
(n = 333)

Japan
(n = 500)

Indonesia
(n = 517)

Mean Mean Mean

Female 0.750 0.850 0.970

40 years old or younger 0.675 0.200 0.964

Full-time employee 0.778 0.488 0.402

High level of education (16 years or above) 0.757 0.592 0.141

Urban area 0.830 0.892 0.760

Number of people in household (1–2 people) 0.160 0.480 0.200

Has children at home 0.475 0.300 0.580

High Income
-Taiwan: NTD 75,001 or above
-Japan: JPY 7,000,001 or above
-Indonesia: Rp 4,500,001 or above

0.289 0.384 0.490

Note: The currency in each high-income level means the currency in each country in the survey.

In order to easily explain the outcomes of the LC-MNL model with socio-demographic
variables, the variables of age, education, and income were set as the dummy variables.
The percentages of younger age (40 years old or younger) for each county were Taiwanese,
67.5%; Japanese, 20.0%; and Indonesian, 96.4%. Furthermore, this age distribution for each
country is compared through the median age with the Central Intelligence Agency [53], and
the outcomes for each country are very close to each other. This means that our samples
could generally represent the national population in each country. In general, respondents
tended to have obtained a Bachelor’s degree (16 years or above) and be well educated
(Taiwanese respondents about 75.7% and Japanese respondents about 59.2%); however,
the value for Indonesian respondents who have a university degree or above (16 years of
education or above) was only 14.1%.

When compared to Taiwanese and Indonesian respondents, Japanese respondents
were less likely to have children in their households. In other words, most respondents
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for Taiwanese and Japanese have no children in their household (52.5% Taiwanese and
70.0% Japanese). Table 1 displays the high-income level per month for each country. The
high-income level for Taiwanese respondents is defined as NTD 75,001 or above, JPY
7,000,001 or above for Japanese respondents, and Rp 4,500,001 or above for Indonesian
respondents. The high-income level for Taiwanese respondents is about 28.9%, for Japanese
respondents 38.4%, and for Indonesian respondents 49.0%.

4.2. The Preference of Imported Fruit Products for These Three Countries

The respondents for these three countries were asked to choose the imported fruit
items that they have most considered buying. Since the vegetable category varies by
regions and eating behaviors, the vegetable category is not included in this comparison
for simplicity. The comparison of imported fruit products in each country is exhibited in
Figure 1. The percentages in Figure 1 reveal the percentage of respondents who choose any
particular fruit as their preferred imported fruit product items. A higher percentage reveals
a higher popularity in that country. This study found that the behavior of purchasing
imported fruit products in these countries slightly differs.
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Imported strawberries, grapes, and Asian pears are particularly preferred by Indone-
sian and Taiwanese respondents. Note that these items are commonly grown in higher
altitude or colder weather in each country. However, the terrain in Taiwan and Indonesia
presents a lower scale of production, so these two countries rely on imports for these
fruits. This also means that consumers may tend to buy the imported products which
are not commonly domestically grown. Further, this point is supported by the Japanese
consumer who prefers to buy bananas as their most preferred imported fruit product. Since
banana production in Japan is limited, Japanese consumers would rely on banana imports.
Moreover, Japanese consumers choose mangos as the second most preferred product to
buy concerning imported fruit products. Mangos are similar to bananas as they both grow
best in tropical areas. Therefore, we find that consumers in these countries tend to buy the
imported fruit products that are not typically grown domestically.
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4.3. Latent Class Multinomial Logit Model including Socio-Demographic Variables

The LC-MNL model is adopted to elicit the most important food values compared to
price. This means that the price variable is treated as the baseline for the estimation of the
LC-MNL model since price is commonly noticed to be negative by consumers [54]. The
other variables of food values are considered to be normally distributed [54]. In order to
see the effect of the heterogeneity and socio-demographic characteristics concerning food
values, we grouped the Taiwanese, Japanese, and Indonesian respondents into different
sub-groups. In terms of gender, we categorized the respondents as female or male. While
age was classified as below 40 or over 40 years old. In terms of the occupation, education,
living place, having children in household, number of people in household, and income,
they were grouped into full-time and not full-time employee, high and low education,
urban and rural area, has children and does not have children, 1–2 family members and
more than two family members, high and low income, respectively. The estimated results
of the effects of the socio-demographic variables for Taiwanese, Japanese, and Indonesian
are shown in Tables 2–4, respectively. The reference group of the socio-demographic factors
in Tables 2–4 followed the default setting in the R program. Further, the probability of
socio-demographic characteristics for each country are shown in Tables 5–7.

Table 2. The Results of LC-MNL Model with Socio-Demographic Variables (TAIWAN).

Food Values Minority Group
(Class 1)

Middle Group
(Class 2)

Majority Group
(Class 3)

Product origin label −2.301 ***
(0.193)

0.260
(0.176)

1.836 ***
(0.099)

Food safety certified −0.741 ***
(0.143)

1.407 ***
(0.188)

2.667 ***
(0.102)

High quality appearance −0.834 ***
(0.147)

0.827 ***
(0.191)

0.419 ***
(0.088)

Domestic rarity −3.845 ***
(0.212)

1.329 ***
(0.171)

−1.099 ***
(0.085)

Plantations −3.255 ***
(0.194)

−0.374 *
(0.178)

0.686 ***
(0.085)

Freshness 0.286 *
(0.137)

1.188 ***
(0.200)

1.868 ***
(0.097)

Class assignment

Intercept 0.345
(0.323)

1.301 ***
(0.248)

Gender −0.468 **
(0.180)

0.222
(0.127)(1 = female, 0 = male)

Age 0.303
(0.210)

−0.812 ***
(0.125)(1 = 40 years old or younger, 0 = 41 years old or older)

Occupation −0.592 **
(0.185)

−0.235
(0.127)(1 = full-time employee, 0 = not full-time employee)

Education −0.263
(0.223)

0.111
(0.141)(1 = high level of education, 0 = low level of education)

Living place −0.511 *
(0.236)

−0.047
(0.178)(1 = urban area, 0 = rural area)

Having children
in household
(1 = yes, 0 = no)

−0.190
(0.177)

0.201
(0.116)
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Table 2. Cont.

Food Values Minority Group
(Class 1)

Middle Group
(Class 2)

Majority Group
(Class 3)

Number of people in household
(1 = 1–2 people, 0 = more than 2 people)

0.190
(0.270)

0.790 ***
(0.179)

Income 0.604 ***
(0.180)

−0.340 **
(0.129)(1 = high income, 0 = low income)

Model statistics
Class shares 0.164 0.232 0.604
Number of observations 2331
Log likelihood −4146.500

Note: Values in the parentheses are standard errors. Boldface indicates significant coefficient. ***, **, and * refer to
statistically significant at 0.1%, 1%, and 5% levels, respectively.

Table 3. The Results of LC-MNL Model with Socio-Demographic Variables (JAPAN).

Food Values Middle Group
(Class 2)

Majority Group
(Class 3)

Minority Group
(Class 1)

Product origin label −3.009 ***
(0.182)

1.353 ***
(0.089)

0.064
(0.114)

Food safety certified −2.465 ***
(0.160)

2.432 ***
(0.100)

0.138
(0.115)

High quality appearance −5.375 ***
(0.198)

−2.260 ***
(0.103)

−0.329 **
(0.123)

Domestic rarity −5.300 ***
(0.204)

−1.685 ***
(0.095)

−0.013
(0.120)

Plantations −3.906 ***
(0.196)

0.452 ***
(0.086)

−0.358 **
(0.126)

Freshness −1.075 ***
(0.125)

1.623 ***
(0.095)

0.385 ***
(0.113)

Class assignment

Intercept 0.116
(0.199)

−1.241 ***
(0.304)

Gender 0.463 ***
(0.121)

−0.259
(0.169)(1 = female, 0 = male)

Age −0.298 **
(0.113)

0.854 ***
(0.133)(1 = 40 years old or younger, 0 = 41 years old or older)

Occupation −0.668 ***
(0.094)

−0.331 *
(0.145)(1 = full-time employee, 0 = not full-time employee)

Education 0.120
(0.090)

−0.073
(0.131)(1 = high level of education, 0 = low level of education)

Living place 0.539 ***
(0.128)

0.237
(0.211)(1 = urban area, 0 = rural area)

Having children
in household
(1 = yes, 0 = no)

−0.430 ***
(0.122)

0.525 *
(0.233)

Number of people in household
(1 = 1–2 people, 0 = more than 2 people)

−0.022
(0.110)

0.744 **
(0.228)

Income 0.617 ***
(0.094)

−0.089
(0.147)(1 = high income, 0 = low income)

Model statistics
Class shares 0.415 0.466 0.120
Number of observations 3500
Log likelihood −5662.700

Note: Values in the parentheses are standard errors. Boldface indicates significant coefficient. ***, **, and * indicate
statistically significant at 0.1%, 1%, and 5% levels, respectively.
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Table 4. The Results of LC-MNL Model with Socio-Demographic Variables (INDONESIA).

Food Values Middle Group
(Class 2)

Majority Group
(Class 3)

Minority Group
(Class 1)

Product origin label −2.449 ***
(0.105)

−0.076
(0.077)

−0.598 ***
(0.127)

Food safety certified −0.731 ***
(0.092)

2.666 ***
(0.110)

2.349 ***
(0.150)

High quality appearance −0.561 ***
(0.095)

0.446 ***
(0.090)

0.854 ***
(0.130)

Domestic rarity −2.066 ***
(0.100)

−0.792 ***
(0.079)

2.618 ***
(0.155)

Plantations −2.278 ***
(0.109)

0.426 ***
(0.088)

−0.020
(0.127)

Freshness 0.510 ***
(0.091)

2.071 ***
(0.104)

2.158 ***
(0.161)

Class assignment

Intercept 1.051 **
(0.377)

−2.228 ***
(0.523)

Gender
(1 = female, 0 = male)

−0.197
(0.220)

0.875
(0.977)

Age −0.113
(0.207)

−0.081
(0.250)(1 = 40 years old or younger, 0 = 41 years old or older)

Occupation −0.101
(0.089)

−0.285 *
(0.120)(1 = full-time employee, 0 = not full-time employee)

Education −0.041
(0.114)

−0.346 *
(0.136)(1 = high level of education, 0 = low level of education)

Living place −0.410
(0.234)

0.846
(0.978)(1 = urban area, 0 = rural area)

Having children in
household
(1 = yes, 0 = no)

−0.165
(0.101)

0.409 **
(0.151)

Number of people in household
(1 = 1–2 people, 0 = more than 2 people)

0.067
(0.121)

0.423 *
(0.165)

Income −0.080
(0.085)

0.067
(0.108)(1 = high income, 0 = low income)

Model statistics
Class shares 0.252 0.721 0.027
Number of observations 3619
Log likelihood −6664.000

Note: Values in the parentheses are standard errors. Boldface indicates significant coefficient. ***, **, and * indicate
statistically significant at 0.1%, 1%, and 5% levels, respectively.

Table 5. Probability of Socio-Demographic Characteristics in Each Class (TAIWAN).

Variables
Percentage

All Samples Minority Group Middle Group Majority Group

Gender
Female 74.78 15.46 13.67 70.86

Age
40 years old or younger 67.27 22.01 42.11 35.89

Occupation
Full-time employee 66.67 21.35 16.68 61.97

Education
High level of education 75.68 16.16 17.55 66.30

Living Place
Urban area 89.19 18.69 15.83 65.48

Having children
in household
Yes 47.45 15.02 17.56 67.42
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Table 5. Cont.

Variables
Percentage

All Samples Minority Group Middle Group Majority Group

Number of people in household
1–2 people 16.52 9.26 15.82 74.92

Income
High income 28.83 16.14 41.69 42.17

Class Share 16.43 23.21 60.35

Table 6. Probability of Socio-Demographic Characteristics in Each Class (JAPAN).

Variable
Percentage

All Samples Minority Group Middle Group Majority Group

Gender
Female 85.00 7.41 33.25 59.34

Age
40 years old or younger 20.40 27.02 39.80 33.18

Occupation
Full-time employee 54.20 11.64 56.06 32.30

Education
High level of education 59.00 10.59 39.45 49.96

Living Place
Urban area 90.00 11.12 30.38 58.49

Having children in household
Yes 30.20 22.01 45.07 32.93

Number of people in household
1–2 people 48.00 22.47 36.95 40.59

Income
High income 38.40 7.91 29.90 62.20

Class Share 11.98 41.46 46.56

Table 7. Probability of Socio-Demographic Characteristics in Each Class (Indonesia).

Variable
Percentage

All Samples Minority Group Middle Group Majority Group

Gender
Female 96.71 7.16 27.71 65.13

Age
40 years old or younger 95.94 2.72 27.35 69.93

Occupation
Full-time employee 42.17 2.21 27.26 70.53

Education
High level of education 81.05 1.99 26.16 71.85

Living Place
Urban area 96.90 7.97 31.75 60.29

Having children
in household
Yes 58.80 4.52 27.88 67.60

Number of people in household
1–2 people 20.70 3.89 23.68 72.43

Income
High income 49.70 3.07 26.61 70.32

Class Share 2.71 25.19 72.09

Table 2 shows (1) the overall comparison of food values based on each class share
and (2) the effect of socio-demographic characteristics for Taiwanese consumers. Each
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class is distinguished as the minority group (Class 1), middle group (Class 2), or majority
group (Class 3) based on the model statistics of the class shares. In comparison to the
price factor, the characteristics of the majority group in Taiwan lean towards the following
food values: Food safety certified, freshness, product origin label, high quality appearance,
and plantations. However, the price factor is more important than domestic rarity in the
majority group.

The socio-demographic factors within the LC-MNL model were compared between
groups. Those who are older age (i.e., above 40 years old), 1–2 family members, and lower
income (i.e., NTD75,000 or below) would tend to be in the majority. While the middle
group only occupied about 23.2%, the food safety certified, the domestic rarity, freshness,
and high-quality appearance are treated as important food values when compared to price.
In particular, those who are male, not full-time employees, living in a rural area, and who
have higher income would tend to be in the middle group. However, the price factor can
still be a potential factor among food values for the middle group. Note that the price
factor ranked as the second most important food value in the minority group. This means
that price can still be an important factor in determining the purchasing preference for
imported fruits and vegetables in Taiwan.

Table 3 presents (1) the overall outcomes of food value comparison based on each
class share and (2) the effect of socio-demographic characteristics for Japanese consumers.
In comparison to the price factor, the characteristics of the majority group in Japan lean
towards the following food values: Food safety certified, freshness, product origin label,
and plantations. Regarding the food values of high-quality appearance and domestic rarity,
the price factor is more important for Japanese consumers. This means that the high-quality
appearance and domestic rarity factors are not the most important factors for the majority
of Japanese consumers.

The socio-demographic factors within the LC-MNL model were compared between
groups. Those who are female, older age (i.e., older than 40 years old), not full-time
employees, living in an urban area, have no children at home, and have higher income (i.e.,
JPY 7,000,001 or above) would tend to be in the majority group in Japan. While the class
shares of the majority group in Japan has 46.6%, the middle group still held about 41.5%
for the second big portion of the consumer group. The preference of food values in the
middle group reveals a strong signal for the price factor. Note that Japanese consumers in
the middle group treat the price factor as the most important food value. This implies that
a big group of consumers show concern for the price factor in the purchase of imported
fruits and vegetables in Japan. Only 12% of Japanese consumers are in the minority group.
However, Japanese consumers in the minority group still show concern over freshness
and price as the most and second most important food values in the purchase of imported
fruits and vegetables. In particular, those who are younger, not full-time employees, have
children at home, and only 1–2 people in a family tend to be in the minority group in Japan.

Table 4 presents (1) the overall outcomes of food value comparison based on each class
share and (2) the effect of socio-demographic characteristics for Indonesian consumers.
In comparison to the price factor, the characteristics of the majority group in Indonesia
lean more on the following food values: Food safety certified, freshness, high quality
appearance, and plantations. Regarding the food value of domestic rarity, the price factor
is more important for Indonesian consumers of the majority group. This means that the
domestic rarity factor is not the most important for the majority of Indonesian consumers
if comparing to price. In other words, the attractiveness of the domestic rarity is not
stronger than the price factor when Indonesian consumers are buying imported fruits
and vegetables.

The socio-demographic factors within the LC-MNL model were compared between
groups. Those who are living in rural areas would tend to be in the majority group. How-
ever, the class shares for the majority group in Indonesia held about 72.1%. This implies
that we did not observe particular difference from their socio-demographic characteristics
in the majority of Indonesian consumers. While the class shares of the minority group
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in Indonesia has only about 2.7%, the preference of food values of the minority group
reveals a strong signal for domestic rarity, food safety certified, freshness, and high-quality
appearance. In particular, those who are not full-time employees, lower education (i.e.,
15 years or below), have children at home, and 1–2 people in their family would tend to be
in the minority group. Note that Indonesian consumers in the middle group treat the price
factor as the second most important food value, while freshness is the most important food
value of the imported fruits and vegetables for this group in Indonesia.

Therefore, the price factor maintains a certain influencing level and a potential impor-
tant food value among all three countries. There always are some consumers who care
about the price of imported fruits and vegetables more than any other food values.

4.4. Probability and Share of Preferences of Socio-Demographic Characteristics

In order to examine the probability and the share of preferences of socio-demographic
characteristics concerning imported fruit and vegetable purchasing in each class, the
probability equation (i.e., Equation (1)) for the estimation is adopted. The results are
exhibited in Tables 5–7.

As mentioned before, the three classes of the latent class were named into majority
group, middle group, and minority group. Table 5 exhibits the probability results of
socio-demographic characteristics in each class for Taiwanese consumers. In this case, the
majority group, middle group, and minority group had 60.35%, 23.21%, and 16.43% of
baseline of the class share, respectively. The results indicate that Taiwanese consumers
who were female tend to be in the majority group, because that item increases the baseline
of the class share from 60.35% to 70.86%. On the other hand, Taiwanese consumers
who had higher education, who were living in urban area, had children at home, and
had 1–2 people in their household tended to be in the majority group. Older Taiwanese
consumers tended to be in the minority and middle group. Taiwanese consumers who
had a full-time job and were living in the urban area were inclined to be in the minority
group, while those who had higher income were prone to be in the middle group in Taiwan.
The overall outcomes in Table 5 reveal that many Taiwanese consumers with different
socio-demographic characteristics would be potentially targeted to promote imported
fruits and vegetables.

In terms of the Japanese respondents, Table 6 presents that the baseline of the class
share for the majority, middle, and minority groups are 46.56%, 41.46%, and 11.98%,
respectively. The results also show that female participants tend to be in the majority
group because that factor increases the baseline of the class share from 46.56% to 59.34%.
Furthermore, the Japanese consumers who had higher education, were living in the urban
area, and had higher income tended to be in the majority group as well. On the other
hand, the Japanese consumers who had a full-time job and had children at home were
inclined to be in the middle group, whereas consumers who were older, had children at
home, and had 1–2 people in the household tended to be in the minority group. While the
majority and the middle groups are separated, the class shares of these two groups are very
closed to each other. Thus, Japanese consumers in these two groups present a different
set of socio-demographic factors. However, this further implies that there may not exist
a dominant consumer group for Japanese consumers, since the highest class share is less
than 50%.

Table 7 presents the probability of socio-demographic characteristics in each class of
Indonesian consumers. In this case, the baseline of the class share for the majority, the
middle, and the minority groups were 72.09%, 25.19%, and 2.71%, respectively. The results
showed that Indonesian consumers who had 1–2 people in the household tended to be in
the majority group because it increased the baseline of the class share from 72.09% to 72.43%.
Further, the Indonesian consumers who were female, of older age, a full-time employee,
had higher education, living in an urban area, had children at home, and had a higher
income were inclined to be in the middle group. Moreover, the Indonesian consumers who
were female, living in urban area, had children at home, had 1–2 people in the household,
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and had higher income tended to be in the minority group. It is important to note that the
Indonesian consumers in the majority group only exhibit one particular socio-demographic
factor to be identified as interesting for imported fruits and vegetables, while those who
are in the middle and minority group reveal more than 10 particular socio-demographic
factors interesting for imported fruits and vegetables. This shows that the imported fruits
and vegetables in Indonesia will be interested in a smaller portion of consumer groups.

5. Discussion

This study finds that the most important food value amongst consumers in Taiwan,
Japan, and Indonesia is the food safety certified. The null hypothesis in this study indicates
that consumers in each country would not treat food safety certified as their purchasing
reference. This finding is consistent with prior research, which discovered that food safety
is the most important food value for market consumers in some countries such as the
U.S. [10,12], in Thailand [55], in Norway [10], and in France [56]. According to the findings
of these studies, most consumers around the world are highly concerned about food safety.

Product labeling not only includes the food safety certified information, but also
comprises the information regarding the product country of origin, the harvest date, and
the best-before date, which can be provided to consumers [57–59]. The null hypothesis
in this study indicates that consumers in each country would not treat the product origin
label as their purchasing reference. Indeed, it clearly shows in this study that the country-
of-origin labelling ranks within the top three most important food values for Japanese and
Taiwanese consumers. Most Indonesian people do not take an interest in the country-of-
origin labelling. This finding is not in accordance with the previous work of Slamet and
Nakayasu (2017) [59] who found that Indonesian respondents pay attention to the labelling
information, including the harvest date, best-before date, content of nutrient, brand, and
product origin, but they are not concerned with the sensory appeal (such as texture, color,
smell, freshness, taste, and good appearance) when they purchase fruits and vegetables.
One possible explanation of this may be because we are testing the preference of imported
fruits and vegetables, and the Indonesian consumers may treat domestically grown and
imported food products differently.

Furthermore, the majority group of Indonesian respondents choose freshness and
high-quality appearance as the second and the third most important food value, respec-
tively, after food value of food safety certified. The reason could be that they can choose
various kinds of products from different brands, countries of origin, and nutrition in the
market. Therefore, these factors are less significant in their perspectives. Those Japanese
respondents choose the high quality appearance as the least important food value. This
outcome might be due to the fact that related dates on the product packaging and the
product appearance is less important compared to the actual condition of the product,
specifically, if the product is still in good condition, whereas the majority and the minority
group of Taiwanese respondents who choose domestic rarity and how the product is grown
(for the middle group) as the least important food value might do so because the domestic
products are more common and familiar.

The results show the similarities and differences in terms of socio-demographic char-
acteristics of consumers in Taiwan, Japan, and Indonesia. We consider the majority group
of each country as the target consumer group for domestic marketers to promote imported
fruits and vegetables. Consumers who are female, have higher education, who live in
an urban area, and have high income belong to the majority group of Japanese buyers.
Likewise, the majority group of Taiwanese consumers are female, full-time employee, have
higher education, live in an urban area, have children at home, and have 1–2 people in the
household. One cause could be that most Japanese and Taiwanese families are nuclear fam-
ilies with a small and steady in income; thus, they are dependent and can affordably buy
those imported fruits. Nevertheless, for the majority of Indonesian groups, only those who
have 1–2 people in a household (small family size) prefer imported fruits and vegetables. It
is clear to see that the preferences of imported fruits and vegetables are much differentiated
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among these three countries, and imported fruits and vegetables in Indonesia might only
be attractive for a small niche market.

Policy Implications

The outcomes of this study provide a series of policy implications that may be re-
ferred to for exporting and importing countries. The number one finding in this study
shows that consumers incline to buy imported fruits that are not commonly provided
by domestic producers. This shows that there is a market demand for imported fruit
products, especially for those not commonly produced in a domestic market. The number
two finding in this study reveals that food safety certified is the most important food value
for these three countries. Therefore, the policy implication should focus on food safety
certified regulations to maintain and protect consumer trust concerning imported fruits
and vegetables. While freshness was found to be the second most important food value for
consumers in these three countries, regulating the freshness as a food policy may not be
so urgent as food safety certification, because consumers will automatically decrease the
purchase of non-freshness products.

The number three important finding exhibits that the majority of Taiwanese and
Japanese consumers (i.e., female, higher education, and from an urban area) prefer imported
fruits and vegetables, while the majority of Indonesian consumers are not big fans of
imported fruits and vegetables. This reveals that the implication of food safety regulation
for these three countries may have a different orientation. The majority of consumers
in Taiwan and Japan are identified for the imported fruits and vegetables in this study,
which means that the majority of consumers will appreciate the food control of food safety
regulation in these two countries. While the majority group of Indonesian consumers is
not identified for the interests of imported fruits and vegetables, food safety control still
remains a global trend nowadays.

6. Conclusions

Agricultural international trade has received great attention in recent years, while
international trade marketers face a high threshold to be successful in their decision making
regarding the different characteristics of targeted countries. Further, the preferences of
imported fruits were explored. Results show that consumers may tend to purchase im-
ported fruits that may have geographical limitation. Indonesian and Taiwanese consumers
may tend to buy imported strawberries, grapes, Asian pears, and peaches, while Japanese
consumers may be inclined to buy imported bananas and mangos.

The significance of this study was to explore how food values of imported fruits and
vegetables are treated by Taiwanese, Japanese, and Indonesian consumers. Food values, i.e.,
product origin label, food safety certified, high quality appearance, domestic rarity, price,
plantations, and freshness, were identified, evaluated, and analyzed through the LC-MNL
model. Results show that food safety certified and freshness factors are consistently rated
as the most and second important food values amongst the majority of consumer groups
in these three countries when compared to price. While other food values of imported
fruits and vegetables in these countries do not rate at the same level, the price factor is
considered as the most or second most important food value for the middle or minority
consumer groups in these three countries. Thus, it implies that some potential consumer
groups care about price as a factor in considering whether they would like to buy imported
fruits and vegetables. According to these results, we can summarize that the majority
group of Taiwanese, Japanese, and Indonesian consumers in this study are concerned with
food safety certified and freshness. This suggests that fruit and vegetable exporters should
pay attention to the safety certified label and the freshness of their products.

While the significance of food values for imported fruits and vegetables is identified,
identifying the food values with the socio-demographic factors of potential consumers
would be the key step for targeting consumer groups. Results show that Taiwanese and
Japanese consumers in the majority group are confirmed potential markets of imported
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fruits and vegetables. In particular, those who are female, have a higher education, and
live in an urban area tend to be in the majority group, shopping for imported fruits and
vegetables in Taiwan and Japan. However, it is somewhat surprising that the majority of
Indonesian consumers who shop for imported fruits live in a small family (1–2 people in a
household). Further, the majority Indonesian consumer group occupied over 72% in total,
so this means that Indonesian consumers who are interested in imported fruits tend to be
in a small niche market (i.e., the minority and middle consumer groups). The potential
market of imported fruits for Indonesian consumers was surprisingly not as big as the
Taiwanese and Japanese market. However, at a minimum, we are able to identify many
food values with socio-demographic factors that are important to the minority and middle
group for Indonesian consumers.

The contribution of this study is especially related to the preferred food values of
imported fruits (and potentially vegetables) among consumers in Taiwan, Japan, and
Indonesia. Finding potential consumers for purchasing imported fruits and vegetables
assists producers and exporters in their international market penetration. Limitations are
inevitable. The data from each country are not for the same year, while the survey question
of the preferred fruit products only adopts the specific type of fruit and no vegetables.
Future study is encouraged to increase the sample size to cover the entire country. Future
studies may consider the elicitation of the willingness to pay for the imported fruits and
vegetables since it may provide more pricing strategy for specific product alternatives [60].

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
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