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Consumer preference for dried mango attributes:
A conjoint study among Dutch, Chinese, and
Indonesian consumers
Ita Sulistyawati , Matthijs Dekker , Ruud Verkerk , and Bea Steenbekkers

Abstract: One way to add value to tropical fruit and increase its availability in the global market is to develop new, less
perishable, products from fresh fruit. The purpose of this study is to compare the perception of key quality attributes and
preferences of dried mango between consumers with different familiarity and health consciousness. This study surveyed
respondents from China, Indonesia, and the Netherlands via an adaptive choice-based conjoint method (n = 483) to
evaluate intrinsic quality attributes that influenced consumer preference for dried mango.Consumers in different countries
have different texture, taste, and color preferences for dried mango. The most important attribute for the Dutch and
Chinese was “free from extra ingredients”, while for Indonesians, it was the texture. Familiarity with dried mango and
health consciousness do not influence consumer preference of intrinsic attributes of dried mango.Different preferences of
intrinsic attributes of dried mango between countries are related to cultural differences.This study provides useful insights
for food manufacturers into the significance of key intrinsic quality attributes in developing dried mango.

Keywords: conjoint analysis, consumer, drying, fruit, product familiarity

Practical Application: Intrinsic quality parameters of dried mango are not perceived in the same way by every consumer
and this is related to cultural differences. Crispy texture is important only for Indonesian consumers, while “free from
extra ingredients” is the most important for Dutch and Chinese consumers.This information is relevant when developing
dried mango products for the respective markets.

1. INTRODUCTION
The current demand for healthy and convenient food has in-

creased, and consumers more often choose processed fruits, for
example, dried fruits, jam, and fruit snacks (Grunert, 2013; Je-
sionkowska, Sijtsema, Simoneaux,Konopacka,& Plocharski, 2008;
Sadler et al., 2019). To increase the value of fruits and its avail-
ability in the global market, it is necessary to develop products
that meet consumer wishes and preferences of the intended mar-
kets (Grunert, 2005). This study contributes to the understand-
ing of European and Asian consumer preferences for dried mango.
The study assesses especially consumer preferences for the intrinsic
quality of dried mango in relation to health (e.g., nutrition) and
sensory.
The quality preference- specifically on health or sensory prop-

erties - of some dried tropical fruits,for example, mango, pineap-
ple, banana, kiwi, and litchi, has been investigated in European
(Alphonce, Temu, & Almli, 2015; Bower & Ferguson, 2008) and
Asian countries (Cinar,2018;Precoppe et al.,2014).To our knowl-
edge, no studies so far compared the quality preferences of dried
tropical fruit between both regions. Asia is one of the predomi-
nant producers and suppliers of major traded tropical fruits,that is,
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mango, guava, and pineapple (FAO, 2019).Most of these fruits are
destined for domestic markets, thus fresh tropical fruits are widely
available. The European Union, meanwhile, is one of the largest
import markets of fresh tropical fruits (FAO, 2019). The fruits are
highly appreciated for their exotic appearance, health benefits, and
tastefulness (Wismer, 2014; Yahia, García-Solís, & Celis, 2019), yet
most tropical fruits are seasonal. Processing fresh fruit into dried
fruit is of global market interest since the dried product has longer
availability and high versatility in various food products, includ-
ing breakfast cereals, fruit bars, and mixed with nuts (CBI, 2019;
Sadler et al., 2019). Previous consumer preference studies on dried
fruits shown that health-related attributes, such as nutritional con-
tent,a positive influence on health,and functional ingredients were
among the important intrinsic attributes (Asioli et al., 2019; Je-
sionkowska, Sijtsema, Konopacka, & Symoneaux, 2009). There-
fore, this study identified consumer preferences for health and sen-
sory properties, especially at understanding which attributes might
help to increase the value of dried mango for the intended mar-
kets.Both types of information are essential for consumer-oriented
product development to be successful (Grunert, 2005).
This study gives an account of the consumer’s preference for

food to be used in the early stages of product development,which
is dominated by the intrinsic quality attributes of the product.
The intrinsic attributes refer to those attributes “that cannot be
changed or manipulated experimentally without at the same
time modifying the physical characteristics of the product itself ”
(Olson & Jacoby, 1972).The preference is influenced by what they
perceive from “experienced” intrinsic quality attributes (color,
taste, flavor, and texture). This perception is used to assess other
more “hidden” intrinsic quality attributes of the product, such as
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Table 1–Intrinsic attributes and their levels of dried mango used in the conjoint analysis.

Extra ingredients Sweetener Texture

Salt High calorie, sugar/honey Chewy
Spices (e.g., chili and ginger) Low calorie, natural sweetener Soft
Combination of salt and spices No calorie, artificial sweetener Crispy
No extra ingredients

Color Taste Mango flavor

Yellow More sweet than sour Weaker than fresh mango
Light orange Balanced sweet and sour Similar to fresh mango
Orange More sour than sweet Stronger than fresh

mango
Intense orange

health (nutritional value and vitamins content), and to determine
the overall quality of a food product (Asioli et al., 2017).
Among dried tropical fruits, dried mango poses an interesting

case. Mango is one of the top three most consumed tropical
fruits due to its attractive color, unique flavor, and its nutritional
value (FAO, 2019). One way to increase the availability of and
to add value to mango is by developing mango products, for
example, dried mango.Product features like an extended shelf-life,
convenience, and “fresh-like” characteristics are provided by
dried fruit with maintained nutrients and health-promoting
value (Ciurzyńska, Kowalska, Czajkowska, & Lenart, 2016; Orsat,
Changrue, & Vijaya Raghavan, 2006; Witrowa-Rajchert, Wiktor,
Sledz, & Nowacka, 2014).
Besides sensory and health properties of the product, product

familiarity and health consciousness play a key role in consumers’
food choice, including fresh fruit (Pollard, Kirk, & Cade, 2002),
processed tropical fruits (Sabbe, Verbeke, & Van Damme, 2008),
and dried fruits (Almli, Asioli, & Rocha, 2019). Familiarity has
been associated with personal product-related experiences, such as
knowledge, purchase, consumption, and product typicality,that is,
to what extent the product represents its overall category (Bredahl,
2003;Frez-Muñoz, Steenbekkers,& Fogliano, 2016;Park & Lessig,
1981). A higher familiarity with the product has been associated
with a higher understanding of its attributes,which is translated to
more informed product evaluations (Banović, Fontes, Barreira, &
Grunert, 2012). Consumers with different familiarity levels assess
both intrinsic and extrinsic attributes in different ways (Banović
et al., 2012; Bredahl, 2003; Frez-Muñoz et al., 2016).
Healthiness of the product is one of the main motives in

consumers’ food choice (Grunert, 2013; Januszewska, Pieniak,
& Verbeke, 2011; Milošević, Žeželj, Gorton, & Barjolle, 2012).
Healthiness is often associated with sensory (flavor, taste, color,
and texture) and natural content characteristics (no additives and
natural ingredients) (Chambers, Chambers, & Castro, 2018; Puska
& Luomala, 2016). According to the literature, health conscious-
ness could influence how consumers assess the importance of
attributes in a food product (Chen, 2013; Schifferstein & Ophuis
Oude, 1998). This study aims to compare the perception of key
quality attributes and their preferences for intrinsic characteristics
of dried mango between consumers with different familiarity
levels to support consumer-oriented product development of
dried mango. It is hypothesized that perceptions of key quality
attributes are different among different familiarity levels. Second,
it is hypothesized that the intrinsic quality attributes of dried
mango are perceived differently by consumers with different levels
of health consciousness. Therefore, a cross-national online survey
was conducted on preference of dried mango in three countries:
China, Indonesia, and the Netherlands. A conjoint analysis was

applied to identify the importance of different intrinsic quality at-
tributes and the preference for the attribute levels of dried mango,
as well as to evaluate if these attributes vary due to nationality,
demographic data, and health consciousness of respondents.

2. MATERIALS AND METHODS

2.1 Conjoint analysis
2.1.1 Selection of attributes and levels by focus

groups. To determine the attributes and levels to be evaluated in
the conjoint analysis, our previously obtained focus groups results
were used by selecting the intrinsic attributes that were mentioned
most often by participants as relevant to eat dried mango, Table 1
(Sulistyawati, Sijtsema, Dekker, Verkerk, & Steenbekkers, 2019).
The most often-mentioned intrinsic attributes were determined
by applying content analysis to the translated verbatim transcrip-
tion data using ATLAS.ti 7.5.12 for Windows. The focus groups
showed that sweetening agents and (the absence of) extra ingre-
dients were the most often mentioned intrinsic attributes related
to perceived healthiness of dried mango, followed by taste, flavor,
color, and texture. Similarly, the chosen levels for each of these
attributes were based on the outcomes of the focus groups.
2.1.2 Design of conjoint analysis. An adaptive choice-

based conjoint analysis (ACBC) was used in this study. Differ-
ent from traditional conjoint analysis, the prediction of consumer
choices in a choice-based conjoint analysis is not on product judg-
ment but actual product choices, respondents make a choice or
decision, so the need for estimating consumer choices is removed
(Jaeger,Hedderley,& MacFie, 2001).The ACBC method has been
suggested to be more accurate at measuring consumer response in-
volving five or more attributes and may require fewer respondents
than a traditional CBC to obtain similar results (Jervis, Ennis, &
Drake, 2012; Orme, 2010).
The ACBC survey was developed in English, translated into the

three respective languages, and rechecked by a native speaker. The
survey was pretested by five to six respondents for each country
after which minor adjustments were made. The online surveys
were conducted in the native language of the participants and were
held in November to December 2016. The survey began with a
short introduction of the research and followed by questions on
demographic information and experience in eating fresh and dried
mango, for example, frequency of consumption.According to Pol-
lard et al. (2002), experience in consuming a certain food is related
to familiarity with that food. Next, the survey comprised three
main sections: the first section was designed with one Build-Your-
Own (BYO) questionnaire in which respondents were introduced
to the attributes and levels while they were asked to identify the
product closest to their ideal. In the second section, five screening
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tasks with four product concepts per task with the possible
responses of “a must-have” or “an unacceptable” attribute were
created for each product concept. A minimum of two and a max-
imum of three attributes varied from the BYO selections for each
product concept. Two “unacceptable” questions and one “must-
have” question were built into the survey. In the third section–a
choice task tournament– they were asked to select the concept
that best fitted their preferences from a maximum of 14 product
concepts and with a minimum of three concepts per choice task.
Following the conjoint survey, an additional section was added

to measure the health consciousness of the respondents.The health
consciousness questionnaire (Schifferstein & Ophuis Oude, 1998)
assesses whether individuals are aware of the influence of lifestyle
on health (Wardle & Steptoe, 2003), and ready to take health ac-
tions (Becker,Maiman,Kirscht,Haefner,& Drachman, 1977).Re-
spondents rated 11items of health consciousness on a 5-point scale
ranging from 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 =
agree to 5 = strongly agree, see Table S1.Upon completion of the
entire survey, respondents were entered into a lottery to receive
one of the five €15 voucher cards for each country.
2.1.3 Data collection and respondents. The online sur-

vey was created using Sawtooth Software Lighthouse Studio 9.2
(Sawtooth Software Inc., Provo,UT,USA). The survey was circu-
lated by the researchers of this study and their networks to respon-
dents living in the respected countries, such as university students
and employees via emails, social media (e.g., Facebook), and per-
sonal message applications (e.g., WhatsApp and Line). A total of
638 respondents participated, of which 483 respondents gave valid
answers.Answers of respondents who completed the survey in less
than 5 minutes,gave repetitive answers (e.g., always choose “agree”
for all health consciousness questions, which contained positive
and negative statements), and/or did not complete the survey were
removed from the database.

2.2 Statistical analysis
The data were analyzed by hierarchical Bayesian estimation and

rescaled with the zero-centered difference method using Sawtooth
Software Lighthouse Studio 9.2 (Sawtooth Software Inc.). The
results–for example, importance scores and utility values within a
country, importance scores per attribute between countries–were
compared by applying one-way ANOVA with post hoc Hochberg-
GT2 using IBM SPSS Statistics 25 (IBM Corp., Armonk, NY,
USA).
The internal consistency reliability of the health consciousness

scale was measured with Cronbach’s Alpha. The overall reliability
was 0.78, which is above the 0.70 level that is generally consid-
ered to be satisfactory (Tavakol & Dennick, 2011). The reliability
values for each country were also satisfactory: China (0.78), the
Netherlands (0.83), and Indonesia (0.71).

3. RESULTS AND DISCUSSION

3.1 Sociodemographic characteristics
Table 2 shows the sociodemographic characteristics of the three

respondent groups: Chinese, Indonesians, and Dutch, and their
health consciousness scores.Most of the respondents were females
comprising 70.6% of the sample. The age distribution is skewed
with 61.7% of the sample population between 18 and 25 years.
The respondents were well educated with 78.3% of them holding
an undergraduate or postgraduate qualification.

3.2 Health consciousness scores
Indonesian respondents were on average more health conscious

than Chinese and Dutch respondents (P < 0.05), Table 2. It is
worth noting that the average health conscious score of the total
respondents (n= 483) was rather high,on average 3.3 on a 5-point
scale. This value suggests that the sample population in this study
considered themselves as health conscious individuals.
In the total sample,no significant difference in the average health

consciousness score was found for gender (Table 2). The youngest
respondents appeared to be more health conscious than the old-
est respondents (P < 0.05). This cannot be attributed to differ-
ences within countries since no differences between age groups
within the three countries were found,but it seems due to the high
number of young Indonesians in the sample. There is no signifi-
cant difference in health consciousness scores between educational
backgrounds within a country,except for the Chinese respondents,
where lower educated respondents have lower health conscious-
ness scores. However, some caution is necessary due to the small
number of Chinese respondents in the sample with a lower edu-
cational background.
A significant correlation exists between the health conscious-

ness score and being a dried mango eater (P < 0.05), as shown in
Table 2. This result might be because the number of Indonesian
respondents contributed to more than half of the total respon-
dents. Indonesian groups who are less health conscious (as com-
pared with those who have higher health conscious scores) tend
to be dried mango eaters (P < 0.05). This result is in line with
our previous health perception study, which found that Indone-
sian participants ate dried mango as a snack and their reasons for
eating were often unrelated to health (Sulistyawati et al., 2019).
Nevertheless, it should be noted that the Indonesian groups have
the highest health consciousness scores among the three respon-
dent groups (P <0.05). For Dutch and Chinese respondents, no
significant difference in the health consciousness between dried
mango eaters and noneaters was found, implying that for these
groups dried mango consumption might not be associated with
a healthy diet and lifestyle. The results of this study were differ-
ent from previous consumer studies on dried fruit (Cinar, 2018;
Sijtsema, Jesionkowska, Symoneaux, Konopacka, & Snoek, 2012).
Cinar (2018) found a positive relationship between consumers be-
ing health conscious and their willingness to purchase dried fruits
(banana, kiwi, and pineapple).

3.3 Familiarity levels
This study involved respondents from the Netherlands, China,

and Indonesia. These countries show large differences in quantity
and variety of dried fruit products available on their market, so par-
ticipants from these countries are expected to have different famil-
iarity with eating dried fruit, specifically dried tropical fruit. Chi-
nese participants were most familiar with dried mango, reflected in
94.9% of the respondents being dried mango eaters, followed by
Indonesian (64.3%) and Dutch participants (50%), Table 2. These
results are in line with the consumer perception study on dried
mango in which Chinese and Indonesian participants mentioned
more intrinsic characteristics (Sulistyawati et al., 2019), implying a
higher product familiarity than the Dutch participants.
For Indonesians, 35.7% of noneaters of dried mango is remark-

ably low. This might be due to the fact that various alternatives of
fruit snacks are available in the Indonesian market ranging from
various fresh tropical fruits (Altendorf, 2017, 2018) to processed
fruit products, including semidried/dried fruits.
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Figure 1–Relative importance of intrinsic
attributes (mean ± SE) contributing to consumer
preference in dried mango in three countries.
Different letters show significant differences per
attribute between respondent groups (P < 0.05).

Table 3–The most preferred levels per intrinsic attribute of dried mango.

Intrinsic attributes Chinese Indonesians Dutch

Extra ingredients No extra ingredients No extra ingredients No extra ingredients
Sweetener Low calorie, natural sweetener
Texture Chewy Crispy Chewy
Color Light orange Yellow
Taste Balanced sweet and sour More sweet than sour
Mango flavor Similar to fresh mango

Note: The levels in bold are the key intrinsic quality attributes based on the relative importance of the attributes from the conjoint analysis.

It is worth noting that although Dutch respondents were least
familiar with eating dried mango among the groups studied, the
proportion of the eaters is still rather high (50%). This can be ex-
plained by the recent increase in semidried/dried mango popu-
larity and higher availability as snack and ingredient in breakfast
cereals and patisseries.Nevertheless,half of the Dutch respondents–
who do not eat dried mango–might be hampered by the limited
availability of dried mango in the Dutch supermarkets and green-
grocers. According to the Europe Health Interview Survey con-
ducted between 2013 and 2015, more than 85% of Dutch people
regularly consume fresh fruits and vegetables, respectively (EU-
ROSTAT, 2018),which might also contribute to lower dried fruit
consumption.

3.4 Relative importance of intrinsic quality attributes
This study measured the relative importance of six intrinsic at-

tributes for choosing dried mango and compared the significant
differences among the three respondent groups: Chinese, Indone-
sians, and Dutch (Figure 1). The relative importance scores reflect
the importance of each attribute in the decision-making process
for a preferred product concept by the respondents. The attribute
(no) extra ingredients had the greatest importance in determining
consumers’ preference for Chinese and Dutch groups, while for
Indonesians, it was the third most important attribute (but not sig-
nificantly different from sweetener), as shown in Figure 1.
Texture was the most important attribute for selecting and con-

suming dried mango for Indonesians, being “crispy” as the pre-
ferred level (Table 3 and Figure 1). This finding seems contra-

dictory to the health consciousness scores in which Indonesians
had higher scores than other groups, but they weighed texture–
a sensory attribute–as the most important attribute in choosing
dried mango. For the Chinese and Dutch, this attribute was the
second most important intrinsic quality attribute, but not signifi-
cantly different from sweetener (P < 0.05). The importance of tex-
ture for dried fruit is especially true for dried fruit snacks. A pre-
vious texture preference study on dried apple and pear found that
the Chinese, Koreans, and the U.S. consumers like crispy samples
and dislike soft and jelly-like samples (Wong,Kim,Chung,& Cho,
2020).
The least important attribute of dried mango was different for

the three groups; it was taste for the Chinese, mango flavor for the
Indonesians, and color for Dutch respondents (Figure 1).Taste usu-
ally falls within the top three most important sensory attributes
of a food (Prescott, 1998). This result is in line with the rela-
tively high health consciousness of the samples, which can drive
a health-related food choice behavior,that is, making food choice
by considering health-related attributes over the nonhealth-related
attributes (Mai & Hoffmann, 2012). It is worth noting that this
study did not include tasting,which can influence the importance
rating and utilities (De Pelsmaeker,Schouteten,Lagast,Dewettinck,
& Gellynck, 2017).

3.5 Utility values for different levels of each attribute of
dried mango

Figure 2 shows the utility values for different levels of each
intrinsic quality attribute shown in Figure 1.The values reflect the
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Figure 2–Preference for intrinsic quality attributes
and their levels of dried mango in each group of
respondents.
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contribution of the respective level to the consumers’ preference
for choosing dried mango. “No extra ingredients” was the pre-
ferred level for extra ingredients in all respondent groups (Figure 2
and Table 3). “No extra ingredients” might be interpreted as a
preference for a “natural” product. This finding is in line with a
thorough review study on the importance of food naturalness for
consumers that revealed that to the majority of consumers, food
naturalness is crucial (Román, Sánchez-Siles, & Siegrist, 2017).
Gomez, Schneid, and Delaere (2015) also found that consumers
differed in their perception of food naturalness and the difference
influenced their consumption of fresh dairy products. This result
implies that it can be relevant to take naturalness into account
when developing dried mango.
All respondent groups distinctly less preferred adding “salt” or

“salt and spices” or “spices.” Adding salt could be seen as turning
healthy fruit into unhealthy dried fruit,as it is also recommended to
reduce dietary salt intake for the prevention of cardiovascular dis-
ease (Hooper,Bartlett,Davey Smith,& Ebrahim, 2004).Moreover,
for the Dutch group,as for other European consumers,dried fruit is
commonly consumed as “just” dried fruit (e.g., raisin) or incorpo-
rated in sweet products like breakfast cereals,muesli bars,andmixed
with nuts, as reported by Jesionkowska, Konopacka, Płocharski,
Sijtsema, and Zimmermann (2007), implying that adding salt or
spices into dried fruit is not a common practice for these con-
sumers.
Despite the rather similar preference among the three groups on

“no extra ingredients,” adding salt showed a positive utility value
only for the Chinese group.This might be related to the availabil-
ity of dried salted fruit made of sour plum, mango, and tanger-
ine/orange peel in the local market in China (Liu & Yin, 2015)
and high salt intake of the Chinese on a regular basis (Hvistendahl,
2014), implying their preference for salty foods including dried
fruit.
“Low calorie,natural sweetener” is the most preferred sweetener

for all respondent groups (Figure 2 and Table 3). This is followed
by “no calorie, artificial sweetener” for Chinese and Dutch groups,
and “high calorie, natural sugar/honey” for the Indonesian group.
Following that, the Chinese and Dutch groups significantly pre-
ferred “no calorie, artificial sweetener” over “high calorie, natu-
ral sugar/honey,”while the Indonesian group preferred the oppo-
site. This could imply that respondents give different importance
weights to the level of calorie and type of sweetener,which, how-
ever, was not studied here.
A significant difference in texture preferences was found be-

tween the groups.The Indonesians appreciated crispy dried mango
over a chewy or soft texture, as reflected in the distinct positive
utility value (Figure 2 and Table 3). Dutch and Chinese had neg-
ative utility values for “crispy,” they preferred “chewy” over the
other textures. It is likely that the Indonesian group considers
dried mango only as a snack as also reported by Sulistyawati et al.
(2019), which is often regarded as indulgence and comfort food
(Jack, O’Neill, Piacentini, & Schröder, 1997).Moreover, this find-
ing is in agreement with Oddo, Maehara, and Rah (2019), who
revealed that 65% of Indonesian adults consume fried snacks for
4 days/week, suggesting that they repeatedly consume food with
a crispy texture. In the study of Sulistyawati et al. (2019), some
Indonesian participants reasoned eating dried fruit crisps was for
enjoyment and then they preferred adding flavor enhancer.Dutch
groups preferred a “chewy” texture perhaps due to their frequent
consumption (weekly of more often) of chewy dried fruits, for
example, raisin and dried apricot (Jesionkowska et al., 2008). In
addition, the Dutch are used to consume dried fruits, including

dried mango, as a chewy snack or in breakfast cereals, as can be
found in the supermarkets and greengrocers. In China, a wide va-
riety of dried fruit is commonly consumed and is also available as
additional ingredients, like in breakfast porridge or baked goods
(Wei et al., 2017), thus it could be assumed the dried fruit eaten
by the Chinese usually has a “chewy” texture. These findings give
an important market insight regarding texture of dried mango.
Regarding color, the Chinese and the Indonesians preferred light

orange, while the Dutch preferred yellow dried mango (Figure 2
and Table 3). Concerning taste, Dutch respondents preferred a
“more sweet than sour” taste, while Indonesian and Chinese re-
spondents preferred a “balanced sweet and sour” taste (Figure 2
and Table 3). As expected, a “more sour than sweet” taste gave
negative utility values for all respondent groups. Intense yellow or-
ange or orange mango flesh indicates a full ripened mango (Medli-
cott, N’Diaye, & Sigrist, 1990) and a sweeter taste due to ripening
(Yashoda, Prabha,& Tharanathan, 2006). In relation to this, the re-
sults on color and taste preferences may imply that all respondents
favored dried mango,which resembled the color and taste charac-
teristics of ripe mango.However, it should be noted that the color
and taste of dried mango also depend on the mango variety used
(Alphonce et al., 2015) and the added ingredients.
No significant difference in the relative importance of attributes

was found between men and women (P > 0.05). To our surprise,
also no significant differences in the relative importance of at-
tributes were found between dried mango eaters and noneaters,
which was hypothesized influencing product familiarity. Con-
sumers having a different frequency of consuming certain food are
likely to differ in their assessment of that food attributes (Hersleth,
Lengard, Verbeke, Guerrero, & Næs, 2011). Results of the present
study also differed from a previous consumer study on fresh fruit,
which found that high-frequency fruit consumers (as compared
to those of low-frequency fruit consumers) tended to attach more
value to many intrinsic fruit attributes, for example, freshness and
nutritional value (Heng & House, 2018).
The results of taste preference of the Chinese and Indonesians

are similar to a previous preference study on dried mango, which
revealed that Norwegian respondents mostly appreciated a sweet
and sour balance of dried mango (Alphonce et al., 2015).
In the present study, preferences of dried mango attributes differ

between the three countries studied (Table 3). The key intrinsic
attribute in dried mango for the Indonesians is texture, while for
the Chinese and the Dutch, it is (not adding) extra ingredients.Nev-
ertheless, this difference seems not to be influenced by familiarity
nor health consciousness.The different preferences for intrinsic at-
tributes of dried mango between groups might be due to factors
of cultural differences and individual preferences. As reported by
Pollard et al. (2002), these two factors contributed to affecting food
choice in relation to fruit and vegetable intake.

3.6 Limitations
One limitation of this study is the use of social media and e-

mail to recruit the respondents.As such, the respondents were self-
selected and are not necessarily representative of the general pop-
ulation because they were not divided according to age, gender,
or health consciousness. The varied number of respondents per
country makes it a challenge to compare them from a statistical
point of view.
Another limitation of this study was that we only examined

the frequency of dried mango consumption to represent prod-
uct familiarity. Furthermore, while the health consciousness scale
has been tested and applied in several studies (e.g., Chen, 2013;
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Gámbaro, Ellis, & Prieto, 2013; Sijtsema et al., 2012), this self-
reported health consciousness may be assessed differently by con-
sumers across countries due to variability in health perception.Due
to the fact that tasting is–of course–not possible in an online ques-
tionnaire, participants may have assessed the preference of sensory
attributes of dried mango differently than when they would have
had the opportunity to actually taste dried mango. These results
must be regarded with caution because a lack of consistency in
texture terminology might have existed among participants that
potentially resulted in a variation in their interpretation of the lev-
els of the textural attributes.

4. CONCLUSIONS AND RECOMMENDATIONS
According to this study, consumer preferences toward intrinsic

attributes of dried mango differ between respondent groups from
China, Indonesia, and the Netherlands. The key quality attribute
considered by the Indonesians is texture, with crispy as the pre-
ferred texture, the Dutch and Chinese consider the lack of extra
ingredients as the key attribute. They prefer a purer mango prod-
uct, without “extra ingredients.” This is one of the key intrinsic
attributes of dried mango and interpreted to be related to natural-
ness, suggesting that naturalness needs to be taken into account in
product development.The results of this study suggest that adding
value to dried mango by addressing different intrinsic quality at-
tributes is relevant. In reality, consumers choose products consider-
ing also extrinsic quality attributes, for example, origin, price, and
nutritional information (Rodrigues et al., 2017); therefore, further
studies are recommended, addressing both types of attributes, in-
trinsic and extrinsic, for a more comprehensive understanding in
choosing dried fruit. The results relate to the preference of intrin-
sic attributes of dried mango consumed as a single product, not
as an ingredient of a food product. Further studies are needed to
shed additional light on the understanding preference of dried fruit
products, such as protein bar, on-the-go dried fruit/nut mixes.
Both familiarity toward dried mango–operationalized as

ever/never ate it and local availability–and health consciousness do
not influence the preference. To identify factors influencing the
consumers’ preference toward dried mango or comparable types
of products, a case-specific approach is necessary for which prod-
uct familiarity can be investigated involving more indicators (e.g.,
product knowledge and taste preference).
This study demonstrates the application of conjoint analysis in

multiple countries as a valuable tool in product development. The
results of this study contribute particularly to explaining variations
in key quality attributes and preferences; providing useful insights
for food manufacturers to create a more targeted new product de-
velopment strategy for dried mango and other dried tropical fruits.
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Hocquette (Eds.),Consumer attitudes to food quality products. EAAP Scientific Series (Vol. 133, pp.
23–30). https://doi.org/10.3920/978-90-8686-762-2_2

Heng,Y.,& House, L.A. (2018).Cluster analysis for fruit consumption patterns:An international
study.British Food Journal, 120(9), 1942–1952. https://doi.org/10.1108/BFJ-01-2018-0014

Hersleth,M., Lengard, V., Verbeke,W., Guerrero, L., & Næs, T. (2011). Consumers’ acceptance of
innovations in dry-cured ham: Impact of reduced salt content, prolonged aging time and new
origin.Food Quality and Preference, 22(1), 31–41. https://doi.org/10.1016/j.foodqual.2010.07.
002

Hooper, L., Bartlett, C., Davey Smith, G., & Ebrahim, S. (2004). Advice to reduce dietary salt
for prevention of cardiovascular disease. Cochrane Database of Systematic Reviews, CD003656.
https://doi.org/10.1002/14651858.cd003656.pub2

Hvistendahl, M. (2014). China tries to kick its salt habit. Science, 345(6202), 1268–1269.
https://doi.org/10.1126/science.345.6202.1268

Jack, F. R., O’Neill, J., Piacentini, M. G., & Schröder, M. J. A. (1997). Perception of fruit as a
snack: A comparison with manufactured snack foods. Food Quality and Preference, 8(3), 175–
182. https://doi.org/10.1016/s0950-3293(96)00046-8

Jaeger, S.R.,Hedderley,D.,& MacFie,H. J.H. (2001).Methodological issues in conjoint analysis:
A case study. European Journal of Marketing, 35(11/12), 1217–1239. https://doi.org/10.1108/
eum0000000006474

3534 Journal of Food Science � Vol. 85, Iss. 10, 2020

https://doi.org/10.3390/nu11122951
https://doi.org/10.1108/BFJ-10-2014-0342
http://www.fao.org/3/a-I8080e.pdf
http://www.fao.org/3/CA0239EN/ca0239en.pdf
http://www.fao.org/3/CA0239EN/ca0239en.pdf
https://doi.org/10.1016/j.foodres.2017.07.022
https://doi.org/10.1016/j.foodres.2018.11.037
https://doi.org/10.1016/j.foodres.2018.11.037
https://doi.org/10.1002/agr.21290
https://doi.org/10.2307/2955344
https://doi.org/10.1108/00346650810871948
https://doi.org/10.1016/S0950-3293(03)00024-7
https://www.cbi.eu/node/2767/pdf/
https://www.cbi.eu/node/2767/pdf/
https://doi.org/10.3390/foods7040065
https://doi.org/10.1111/jasp.12033
https://doi.org/10.14674/IJFS-1131
https://doi.org/10.1016/j.tifs.2016.01.017
https://doi.org/10.1016/j.foodqual.2017.02.018
http://ec.europa.eu/eurostat/statisticsexplained/
http://ec.europa.eu/eurostat/statisticsexplained/
http://www.fao.org/3/ca5692en/ca5692en.pdf
http://www.fao.org/3/ca5692en/ca5692en.pdf
https://doi.org/10.1111/1750-3841.13539
https://doi.org/10.1111/1750-3841.13539
https://doi.org/10.4236/fns.2013.44057
https://doi.org/10.1016/j.foodqual.2014.07.018
https://doi.org/10.1093/eurrag/jbi011
https://doi.org/10.3920/978-90-8686-762-2_2
https://doi.org/10.1108/BFJ-01-2018-0014
https://doi.org/10.1016/j.foodqual.2010.07.002
https://doi.org/10.1016/j.foodqual.2010.07.002
https://doi.org/10.1002/14651858.cd003656.pub2
https://doi.org/10.1126/science.345.6202.1268
https://doi.org/10.1016/s0950-3293(96)00046-8
https://doi.org/10.1108/eum0000000006474
https://doi.org/10.1108/eum0000000006474


Se
ns

ory
&

Co
ns

um
er

Sc
ien

ce
s

Consumer preference for dried mango …

Januszewska, R., Pieniak, Z., & Verbeke, W. (2011). Food choice questionnaire revisited in four
countries. Does it still measure the same? Appetite, 57(1), 94–98. https://doi.org/10.1016/j.
appet.2011.03.014

Jervis, S.M., Ennis, J.M.,& Drake,M.A. (2012).A comparison of adaptive choice-based conjoint
and choice-based conjoint to determine key choice attributes of sour cream with limited
sample size. Journal of Sensory Studies, 27(6), 451–462. https://doi.org/10.1111/joss.12009

Jesionkowska, K., Konopacka, D., Płocharski, W., Sijtsema, S., & Zimmermann, K. (2007). What
do Polish and Dutch consumers think about dried fruit and products with them — Creative
group discussions as a means of recognition consumers’ perceptions. Polish Journal of Natural
Sciences, Supplement No. 4, 169–175.

Jesionkowska,K., Sijtsema, S. J.,Konopacka,D.,& Symoneaux,R. (2009).Dried fruit and its func-
tional properties from a consumer’s point of view. Journal of Horticultural Science and Biotechnol-
ogy, 84(6), 85–88. https://doi.org/10.1080/14620316.2009.11512601

Jesionkowska,K., Sijtsema,S., Simoneaux,R.,Konopacka,D.,& Plocharski,W. (2008).Preferences
and consumption of dried fruit and dried fruit products among Dutch, French and Polish
consumers. Journal of Fruit and Ornamental Plant Research, 16, 261–274.

Liu, J., & Yin, F. (2015). Prunus mume (Sieb.) Sieb. et Zucc.�� (Wumei, Japanese Apricot). In
Dietary chinese herbs (pp. 483–494). https://doi.org/10.1007/978-3-211-99448-1_55

Mai,R.,& Hoffmann, S. (2012).Taste lovers versus nutrition fact seekers:How health conscious-
ness and self-efficacy determine the way consumers choose food products. Journal of Consumer
Behaviour, 11(4), 316–328. https://doi.org/10.1002/cb.1390

Medlicott, A. P.,N’Diaye,M., & Sigrist, J.M.M. (1990).Harvest maturity and concentration and
exposure time to acetylene influence initiation of ripening in mangos. Journal of the American
Society for Horticultural Science, 115(3), 426–430. https://doi.org/10.21273/jashs.115.3.426
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