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ABSTRACT

This research investigated the difference in
consumer perception of dog food products
between Thais and Singaporeans using Choice-
Based Conjoint Analysis (CBC). The empirical
analysis used consumer-level questionnaires to
elicit the information (n=184 for Thai consumers
and n = 141 for Singaporean consumers) with
regards to four attributes (packaging format,
price, brand quality and nutrition) with three
predefined elements for Thai consumers
(packaging format: canned, pouch, dry; price: 85
Baht, 135 Baht, 165 Baht per kg; brand quality:
unbranded, commercial, premium; nutrition:
fulfilled, silky fur and skin condition, dog’s
preference) and for Singaporean consumer
(packaging format: canned, pouch, dry; price: <
S$5, S$5-$7, > S$7 per kg; brand quality:
supermarket, premium, holistic; nutrition:
general, specific, dog’s preference).

The results of conditional logistic regression
suggested that “premium”, “dry”, “silky fur and
skin condition” were important elements for Thai
consumers, while “dry”, ‘holistic brand” and
“specific nutrition” were important elements for
Singaporean consumers. The ‘price” attribute
did not contribute significantly to consumer
preferences in both countries. In addition, CBC
showed an overestimation in values of elements
of dog food products. This may have resulted
from respondents having focus on their
preferred elements and ignored other elements.
It was also found that the “dry” and *holistic”
elements were the main dominating attributes
for Singaporean and Thai consumers
respectively. The comparison of the CBC results
between both countries has helped to identify
the potential profile of dog food products.

Keywords: Choice-Based Conjoint Analysis, Preference measurement, Dog food, Cross Cultural

Study
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1. INTRODUCTION

The consumption of dog food in Thailand and
Singapore has been continually growing recently.
Nowadays dogs have become one important member
of family and consumers believe that the food
feeding their dogs should be as good as the food they
consume themselves [1,2]. These trends led to the
development of premium brands that contain added
ingredients and formulations following the trends for
human food [3]. Dog food products that contain
functional ingredients become more prominent as
their labels claimed that these products have better
quality and are healthier for digestion, immune
system and joint health. These ingredient patterns are
also found in the human nutrition market [1]. In order
to be successful products in market, the pet food
companies need to focus on product innovation and
product development oriented to
preferences. However, the evaluation of preferences
of dog food product is still challenging since dogs
lack the linguistic capabilities to express themselves
and their owners have to determine dog food
acceptability before serving it [3]. This phenomenon
results in an increasing demand for faster and more
efficient approaches in product development in pet
food manufactures.

consumer

In recent years, many studies have used Choice-
Based Conjoint Analysis (CBC)
consumer preference toward food products [4,5].
CBC is a method used to determine how consumer
value different product concepts in term of utility
value. The utility value, obtained from weighting the
importance of attributes and elements in product
profiles, allows product developers to identify
products with high potential. As cultural differences
might occur it is interesting to study the influences of
dog food characteristics toward the owner preference
on consumers from different cultures.

to measure

Therefore, the objective of this research was to
investigate the difference in consumer preference on
dog pet food products between Thais and
Singaporeans by using CBC method. Understanding
the relevant attribute that drive consumers liking will
help product developers to identify high potential
concepts of dog food product that is most preferred in
both countries.

2. CHOICE-BASED CONJOINT ANALYSIS
(CBC)

Choice-Based Conjoint analysis, also called
Choice Experiment (CE), is one of the most
frequently used methods in the exploration of
consumer preference by means of questionnaire. The
CBC is based on the presentation of product concepts
made of different attributes and elements to the
respondent. The respondent is then asked to choose
the most preferred product concept in each choice set.
This method can be applied to evaluate consumers’
preference of “complex goods” that comprise several
attributes and elements. The CBC method was
created for overcoming several critical assumptions
inherent to the traditional Conjoint Analysis (CA)
that could lead to incorrect predictions [4]. CBC has
gain popularity because it is more realistic and easier
for the respondents than CA. In CBC consumers have
to choose the preferred product among alternatives
which is similar to what consumers actually do at the
market place. Finally, CBC estimates the preferences
in term of utility values by using Conditional Logit
(CL) model [4].

2.1 The structure of choice set in CBC

The CBC questionnaire includes several question
sets or “choice set”. Each choice set is formed by two
or more product concepts or “alternative choice” that
is constructed from product attributes and their levels
or elements [6]. Practically, CBC offers a bundle of
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choice set which have two or more “alternative
choices” to the respondents. Respondents are asked
to choose only one alternative (the one they most
prefer) in each choice set. An example of choice set
is shown in Table 1.

In addition, a “no-choice” alternative is often
added to each choice set to avoid to force the

respondent to choose a product concept when there
are not any preferred alternatives in the choice set
[6]. However, it should be noted that respondents
may choose “no-choice” because the element they
expected is not included in the alternative in the
choice set. Alternatively, respondents may choose the
“no-choice” in order to avoid the difficult alternative
choice [6].

Table 1. An example of a choice set in CBC
If you were in the market to buy dog food product, which one would you choose?

Attributes Alternative “A” Alternative “B” Alternative “C”
Packaging format Canned Pouch

Price per Kg. 135 baht 85 baht Neither alternative “A”
Brand Quality Commercial Quality Premium Quality nor “B” | preferred
Nutrition Fulfilled nutrition Dog’s preference

2.2 The methodology of CBC

The CBC methodology is based on Lancaster’s
Theory of Value which stated that utilities for
products or services can be decomposed into
separable utilities for their attributes [4] and on the
Random Utility Theory where the utility value is
divided into two components: systematic and random
[7]. The systematic component is the utility value that
is measurable from the empirical study and the
random component or “error term” is the utility value
that is unobservable from the empirical study. These
two components allow us to determine the utility
value where respondent choose the alternative that
has the higher level of utility in choice set [8]. From
Lancaster’s Theory of value, the utility function of
individual n for alternative i is presented in Equation
1 below:

Un = Vin (Zi) + €in 1)

where Ui, represents the utility value provided by
alternative i for individual n, Vi, is the systematic
component or measurable component of utility, Zi is
a vector of attributes of the alternative such as

“format”, “price”, “quality-brand” and “nutrition”. &,
is the random error term or unobservable factors

[4,8]. From the Random Utility Theory, the
probability that individual n choose the alternative i
denoted by Pr(i |Cn) rather than the alternative j or
utility of alternative i (Uin) is greater than utility of
alternative j (Uin) is represented in Equation 2 and
can be transformed into Equation 3 as shown below:

Pr(i |Cn) = Pr [ Uin> Uj]
= PI’ [Vin + gin > V]n + Sjn] (2)
PI’(I |Cn) = PI’ [Vin - VJn > Ejn - ((:in] (3)

The probabilities that individual n will choose
alternative i Pr(i |Cy) equal to the probability that (Vin
- Vjn) is greater than (€, - €in) even though the
random components are unobservable [4]. The
Conditional Logistic (CL) model is commonly used
to determine the utility function from the choice-
based data [4,8] According to the CL model, the
functional form of the systematic utility function is
given by the following linear utility function [8].

k
Vi, = ASC+ Zﬁkxk @
k

where Vi, is the systematic utility of alternative i

for individual n, ASC is the alternative specific
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constant, Y PBkXk is the summation of all the
coefficients of attribute Xy and i = 1,..., | represents
the number of alternatives. It can be assumed that the
coefficient values provide the relative importance of
attributes or elements in consumer choice [9].
Finally, the utility function in the basic Condition
Logistic model for dog food attributes is given by
Equation 5, as followings:

Bcan (CAN) + Brou (POU) + PBory
(DRY) + Bperi (PRI) + Bune

(UNB) + Bcom (COM) + Prre ©)
(PRE) + BFUL (FUL) + BSIL (SlL)

+ Booc (DOG) + ASC

Utility
value =

3. THE EMPIRICAL ANALYSIS
3.1 Screening and selecting attributes

In the empirical application of CBC, the first step
is to identify and screen attributes and elements.
Since there are different dog food products available
between Thailand and Singapore, we selected the
attributes and elements for each group of consumers
separately. For Thai consumers, a first set of
attributes and elements was obtained from the
literature. After discussion with target consumers
(n=30), the final set of attributes and elements was
established [5,12]. For Singaporean consumers the
attributes were obtained from focus group
discussions (n= 25). Predefined set of attributes and
elements for both countries were identified (Figure 1
and 2.)

In CL model, the product attributes can be
nominal, ordinal or even quantitative scales of
measurement [10]. The ASC variable in the CL
model is an alternative specific constant for dog food
model. The coefficient values of elements are
denoted as Bis. For the CL model with a categorical
dependent variable, the goodness of fit can be
accessed through rho-square or pseudo R? following
Macfadden’s R? estimation method [11].

In this study, the empirical analysis used
questionnaires to  elicit the
information, regarding to four attributes (packaging
format, price, brand quality and nutrition) with three
levels of each predefined element (for Thai
consumers, packaging format: canned, pouch, dry;
price: 85 Baht, 135 Baht, 165 Baht per kg; brand
quality: unbranded, commercial, premium; nutrition;
fulfilled,
preference for nutrition; for Singaporean consumers:
packaging format: canned, pouch, dry for format;
price : < S$5, S$5-$7, > S$7 per kg; brand quality:
supermarket, premium, holistic for brand quality;
general, specific, dog’s preference for nutrition).

consumer-level

silky fur and skin condition, dog’s

| dog food product |

[
Packaging format ‘l ‘ Price ‘l

Brand quality

DRY : Dry | 85Bath: 85 Baht/Kg |

UNB : Unbranded qualityl

FUL : Fulfilled nutrition |

POU: Pouched | 135Bath: 135 Baht/Kgl

COM: Commercial qualityl

SIL : Silky fur and skin
condition

CAN : Canned | 165Bath: 165 Baht/Kgl

PRE : Premium quality H DOG : Dog’s preference

Figure 1. The attributes and elements for Thai consumers

Trang 75



SCIENCE & TECHNOLOGY DEVELOPMENT, Vol. 17, No.K6- 2014

| dog food product |

[
Packaging format ‘l

Price ‘l

| < S$5: less than 5

DRY : Dry SGD per Kg

POU: Pouched | S$5_S$7 : between 5 -

7 SGD per Kg

> S$7: more than S$7
per Kg

Figure 2. The attributes and elements for Singaporean consumers

CAN : Canned |

3.2 Creating the questionnaire

The questionnaires were created by using the final
set of attributes and elements as guided by the study
of Aizaki and Nishimura [7]. The choice sets
presented to respondents were created using an
experimental design with respect to four attributes
containing three elements. The number of choice set
presented to each target group created by full
factorial design was equal to 3% = 81 choice sets. In
order to avoid an overload effect for respondents, we
used fractional factorial design to reduce the number
of choice sets by the “optFederov function” of the
Algdesign package [13] with R program [14]. At
final, the total set of choice sets presented to each
respondent was nine. The consumer had to choose the
most preferred alternative in each choice set
(“Alternative A”, “Alternative B” and “no-choice”).

3.3 Data collection and data analysis

Dog owners who live in Thailand (Bangkok area)
and Singapore were chosen to fill the CBC
questionnaire. There were 184 and 141 respondents
in Thailand and Singapore respectively.

After all respondents had selected one of three
alternatives in the nine choice sets, the CL model was
used to estimate the utility values of dog food
products from Thai and Singaporean consumers. Data
analysis was performed by using the survival package
[15] in R program version 2.13.0 to achieve the CL
model. In order to be able to compare the results
between Thai and Singaporean consumers, we

" Brand quality |
SUP : Supermarket | { GEN : General nutrition |

PRE: Premium

+ SPE : Specific nutrition

HOL : Holistic

DOG : Dog’s preference

considered the attributes and elements of dog food
that explain the utility function, regardless of
interaction effect between attributes.

4, RESULTS AND DISCUSSION
4.1 Thai consumers

Table 2 shows the results of CBC for Thai
consumers (n = 184) derived from the CL model.
According to the likelihood ratio test (p = 0.000), we
can reject the null hypothesis “all coefficients were
equal 99.99%
Moreover, the goodness of fit can be accessed
through rho-square. For Thai consumers, the rho-
square was equal to 0.2721. As McFadden [16]
noted, any rho-square greater than 0.2 indicates
model sufficiency [11].

to zero” at confidential level.

Dry dog food was the most preferred element,
followed by “canned” and “pouch”. For the “price”
elements, the coefficient values were 0.10692,
0.07555, -0.18247 for 85 Baht per Kg, 135 Baht per
Kg and 165 Baht per Kg which were close to zero. It
can be assumed that price element did not have a
major effect on the utility value (p < 0.05). For brand
quality, the most preferred element was “Premium”
element. In addition, for nutrition elements, the most
“Silky fur and skin
condition”, followed by “fulfilled nutrition” and

preferred elements was

“dog’s preference” subsequently.

Thus, the utility function for Thais consumer
could be presented in the linear regression model
given by:
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Utility value this=  — 0.45049 (CAN) — 0.51199 (POU)
+0.96248 (DRY) + 0.10692 (85Bht)
+0.07555 (135Bht) — 0.18247
(165Bht) — 1.62644 (UNB) —
0.50783 (COM) + 2.13427 (PRE) +
0.17649 (FUL) + 0.89681 (SIL) —

1.07330 (DOG) + 2.18019

From the utility function, it is assumed that
consumers will choose the product concept with
higher utility value. Positive coefficients contributing
to high utility value were associated with the element
“premium”, “dry”, “silky fur and skin condition” and
negative coefficients contributing to low utility value

with the elements “unbranded”, “dog’s preference”,

suggested that the product profile which contained
elements of “premium”, “dry” and “silky fur and skin
condition” have high potential of success and
preference by Thai consumers.

4.2 Singaporean consumers

The results from CL model for Singaporean
consumers are shown in Table 3. The likelihood ratio
test suggested that the null hypothesis was rejected at
99.99% confidential level. The rho-square showed
that the goodness of fit was equal to 0.1464 which
was less than 0.2. However, the rho-square is still an
acceptable range for the CL model [4]

“pouch”, “commercial” and “canned”. The results

Table 2. Results of the choice-based conjoint analysis for Thais consumers.

Variables Coefficient Standard Error p-value
ASC 2.18019 0.15586 0.00000 ***
Canned -0.45049 0.15436 0.00352
Pouch -0.51199 0.10880 0.00000 ***
Dry? 0.96248 0.00000 NA
85 Baht per Kg 0.10692 0.08282 0.19673
135 Baht per Kg 0.07555 0.10951 0.49029
165 Baht per Kg -0.18247 0.00000 NA
Unbranded -1.62644 0.11722 0.00000 **
Commercial -0.50783 0.13051 0.00000 **
Premium? 2.13427 0.00000 NA
Fulfilled 0.17649 0.15717 0.26148
Silky fur and skin condition 0.89681 0.09242 0.00000 **
Dog’s preference 2 -1.07330 0.00000 NA
Summary statistics
No. of observations 184

Likelihood ratio test = 957.6 on 9 df, p-value =

rho-squared (RHO2)® 0.2721
Adjust rho-square (AdjRHO2)  0.2647

0.000

2 Significant codes: 0 “***’ 0.001 “*** 0.01 “** 0.5 <> 0.1 ©’ 1

b Based element of attributes : coefficient of the base elements (B0) were calculated as (B1 + B2) x (-1) following the effect

coding procedure.

¢ The rho-squared (RHO2) also called Mcfadden’s R? or pseudo R squares
NA variances and p-values can be obtained by re-estimating the model by changing the based element.

Table 3. Results of the choice-based conjoint analysis for Singaporean consumers.
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Variables Coefficient Standard Error p-Value
ASC 1.68561 0.18050 0.00000 Hkka
Canned -1.11531 0.13889 0.00000 falaied
Pouch (wet food) -2.04144 0.13421 0.00000 faleie
Dry® 3.15675 0.00000 NA
< S$5 per kg -0.28302 0.14250 0.04700 *
S$5-7 per kg 0.27676 0.14121 0.05000
> S$7 per kg ® 0.00626 0.00000 NA
Supermarket -1.40132 0.12348 0.00000 falaied
Premium -0.15897 0.12558 0.20600
Holistic ® 1.56029 0.00000 NA
General nutrition 0.09709 0.15313 0.52600
Specific nutrition 0.24698 0.19134 0.19700
Dog’s preference P -0.34407 0.00000 NA

Summary statistics

No. of observations 141
Rho-squared © 0.1464
Adjust rho-square (RHO) 0.1371

Likelihood ratio test = 408.3 on 9 df, p-value = 0.000

2 Significant codes: 0 “***> 0.001 “*** 0.01 “** 0.5 0.1 ’ 1

b Based element of attributes : coefficient of the base elements (B0) were calculated as : (B1 + p2) x (-1) following the effect

coding procedure.

¢ The rho-squared (RHO?2) also called Mcfadden’s R? or pseudo R squares.
NA variances and p-values can be obtained by re-estimating the model by changing the based element.

Considering elements within each attribute, “dry”
was the most appreciated, followed by “canned” and
“pouch”. For the price attribute, the highest price, “>
S$77, did not contribute to the utility value. The most
preferred element was “S$5-S$7” and the least
preferred element was “<S$5”. For brand quality,
“holistic brand” was the most preferred, compared to
“premium” and “supermarket”. For nutrition,
“general” was the most preferred element followed
by “specific” and “dog’s preference”. The utility
function of dog food product for Singaporean is

shown below:

Utility value Thais=  —1.11531(CAN) — 2.04144(POU) +
3.15675 (DRY) -0.28302(<S$5) +
0.27676(S$5_S$7)-0.00626(>S$7)
—1.40132(SUP) — 0.15897(PRE)
+1.56029(HOL) + 0.09709(GEN)
+0.24689(SPE) — 0.34407(DOG) +
1.68561

From the utility function, positive coefficients
contributing to high utility value were associated with

the element “dry”, “holistic”, “S$5-S$7”, “specific
nutrition” and negative coefficients contributing to
low utility value with the elements “pouch”,

“supermarket”, “canned”, “dog’s preference”,
“<S$5”, “premium”. These results suggested that the
product with the higher potential for Singaporean
consumers was the product profile which contained
the elements “dry”, “holistic”, “S$5-S$7” and

“specific” elements.

4.3 Comparison between Thai and Singaporean
consumers.

To compare the consumer preference between
Thais and Singaporean, we considered the coefficient
values of each element presented in Figure 3. Some
similarities can be observed from both groups.
Regarding packaging format, both Thai and
Singaporean  consumers  showed the same
appreciation of “dry” element rather than “canned”

and “pouch”. This could be due to the wide
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availability and convenience of dry foods from

consumer who follow an urban life style [17,18].

4.000

3.000 ,

2.000 4
[«5]
g /
[+
g 1.000
g
2 0.000 i
=
< -1.000
. N

-2.000

-3.000

135Bath
35Baht 165Bat UNB /|COM /| PRE / FUL/| SIL/
CAN | POU | DRY <s$5 SS$$75' | >S$7 SUP | PRE | HOL GEN | spe | POC

—o—Thais -0.153|-0.745 0.898 0.039 | 0.020 |-0.059 -1.736|-0.825| 2.561 0.075| 1.140 |-1215
= Singaporean |-1.115|-2.041| 3.157 -0.283| 0.277 | 0.006 -1.401/-0.159| 1.560 0.097 | 0.247 |-0.344

Figure 3. Comparison of consumer preference between Thai and Singaporeans

* NB: All codes are denoted as elements as previously defined in Figure 1 and 2. (CAN = canned, POU = pouch, DRY =
dry; 85Baht = 85 Baht per Kg, 125 Baht = 125 Baht per Kg, 165Baht = 165 Baht per Kg; <S$5 = less than 5 SGD, S$5 —
S$7 = between 5 to 7 SGD, >S$7 = more than 7 SGD; UBN = unbranded brand quality, COM = commercial brand quality,
PRE = premium quality, SUP = supermarket brand quality, HOL = holistic brand quality; FUL = fulfilled nutrition, SIL =

silky fur and skin condition, DOG = dog’s preference, GEN = general nutrition, SPE = specific nutrition)

For the brand quality attribute, Thai and
Singaporean consumers showed higher preference
scores when dog food product contained higher brand
quality element. The highest brand quality element
for Thai consumers was “premium”, while for
Singaporean consumers it was “holistic”. Agriculture
and Agri-food Canada (2010) [1] had reported that
dog owners considered that the food they feed their
dogs should be as good as what they consume
themselves.

For the nutritional attribute, it was found that both
countries preferred dog food to have specific
functional properties. Thai and Singapore consumers
gave higher preference scores to dog foods that
contain the “silky fur and skin” element and
“specific” element

respectively, compared to

“fulfilled”, “general” and “dog’s preference” which

received lower preference scores. It should be noted

that the “price” attribute did not contribute
significantly to consumer preferences in both
countries.

In addition, it was found that the “dry” and
“premium” or “holistic” elements were the main
dominating attributes for Thai and Singaporean
The results from CBC showed an

overestimation in “premium” element for Thai and

consumers.

“holistic” element for Singaporean consumers. This
may have resulted from respondent giving increasing
weight to their preferences and ignoring other
elements.

5. CONCLUSION

We focused on assessing the difference in
perception of dog food product between Thais and
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Singaporean consumers by using CBC method. The
CBC method allows product developers to identify
relevant attributes and elements that influenced
consumer’s preference on dog food. It was found that
dry dog food and high brand quality were the main
dominating attributes for both countries. Functional
properties that provide health and wellness impacted
also the preference. Finally, the price attribute did not
contribute significantly to respondent preferences.

This study demonstrates that the CBC method is
an interesting and practical method to be applied in

food science for measuring the preference of dog
food products which are not directly consumed by
human. The CBC seems to be realistic and friendly to
consumers by asking to choose the most preferred
product among the alternative products within choice
sets. This simulates what the consumer does at the
marketplace. However, the CBC does not allow
determining the preference score at individual level.
Future studies should focus on the effects of
individual characteristics such as gender, number of
dogs and purpose for having a dog, in order to better
understand different perceptions of consumers.

So sanh thj hiéu déi v&i thire an danh cho ché
gil(ba ngwoi tiéu dung Thai Lan va Singapore
s dung phwong phap phan tich danh doi
dwa trén sw lwa chon (choice-based conjoint

analysis)
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TOM TAT

Nghién ctru nhdm tim hiéu sw khac biét vé
mét cadm nhén khi lwa chon thire én danh cho
cho gitka nguoi tiéu dung Théi Lan va nguoi tiéu
dung Singapore st dung phwong phap phéan
tich danh déi dwa trén sw lwa chon (Choice-

Based Conjoint analysis, viét tat la CBC).
Nghién ctru st dung bang cau héi vé mirc dé
tiéu dong (v&i ¢& méu n=184 nguoi tiéu dung
Thai Lan va n=141 nguwoi tiéu dung Singapore)
nhdm khai théc théng tin lién quan dén bén
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thudc tinh (attributes) vé dang bao bi, gig c3,
chét luong thuong hiéu, va dinh duéng. Méi
thuéc tinh c6 3 yéu té (elements) duoc dinh
nghia trurée.

Péi véi nguoi tiéu dung Thai Lan, 3 yéu tb
twong trng voi ting thude tinh nhw sau, dang
bao bi: déng lon, déng tui (bich), hat khd (khéng
bao bi); gia cé: 85, 135, 165 Bahtl/kg; chét
lwong thuong hiéu: khéng co thuwong hiéu, san
phédm thuong mai, sén phdm cao cép; dinh
duwdng: toan dién (fulfilled), dwéng da va I6ng,
phu hop s& thich. Déi véi nguoi tiéu dung
Singapore, 3 yéu tb twong tmg véi tirng thude
tinh nhw sau, dang bao bi: dong lon, déng tui
(bich), hat khé (khéng bao bi); gia ca: thap hon
5, tr 5 dén 7, I6n hon 7 SGD/kg, chét lwong
thuong hiéu: siéu thi, cao cép, holistic; dinh
dudng: toan dién, nhu céu déc biét, pht hop sé
thich.
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