J. ISSAAS Vol. 16, No.2:104 -115 (2010)

ASSESSING CONSUMER’'S PREFERENCE FOR LOCAL RICE IN BRUNEI:
AN APPLICATION OF CHOICE MODEL

Fadil Galawat and Mitsuyasu Yabe

Department of Agriculture and Resource EconomiesuRy of Agriculture, Kyushu University,
6-10-1, Hakozaki, Higashi-ku, Fukuoka City 812-8584pan.

(Received: February 23, 2010; Accepted: Octob@030)

ABSTRACT

Consumer analysis was undertaken on preferenceac®rconsumption in Brunei with the
aim to study which attributes of rice consumers akied. The specific methodological approach
employed was Choice Model Technique which is use@valuate non-market goods by eliciting
people’s stated preference for different options ihypothetical setting. It is capable of eliciting
respondent preferences for new products and outstima¢ do not currently exist in the market place.
The economic valuation in this study also involeessumer willingness to pay, which is defined as
the maximum value of money that an individual ciimtired to equalize utility. Our analysis shows
how it can yield invaluable information regardingnsumer demand that can uniquely assists Brunei
policy makers, particularly the government and farsnin developing new domestic rice production,
pricing and marketing strategies.

Key words: food self sufficiency, rice attributes, willingseto pay.

INTRODUCTION

Brunei Darussalam (hereafter Brunei) has reliedhteavily on oil and gas as the country’s
income contributors since it was founded in 192B.a@d gas contributed B$M 2,600 or 63 percent
in 1993 and B$M 3,500 or 57 percent in 2003 to Br@DP (DEPD,2007a; DEPD,2007b). Although
Brunei has enjoyed the wealth derived from theserdmtors for the past decades, it cannot rely on
them perpetually to generate income as these nwwable resources will eventually deplete in time.
Thus, other alternatives of economic diversificatimust be put in place in order to alleviate the
effects of depletion of the fore-mentioned non-rkealgle resources.

If economic growth on the whole, is not kept in @axith population growth, it will cause
not only economic problems but also social unrést In many developing and poor countries.
Brunei’'s economy and growth rates are vulnerabl@mdeements in global oil prices and fluctuations
in the oil price making it difficult to predict Ignterm prospects. The decline in oil price, forrapte,
might reduce government revenues. Therefore, fesethreasons the government has made vigorous
effort to find alternatives from over reliance ohese hydrocarbon resources (Tisdell,1998;
Minnis,1997). The Brunei government sees agricaltdevelopment as one of the strategies toward
economic diversification. It is one of the mostpontant sectors because it also can provide food
security in the country while having the potent@lcontribute greatly to the country’s economy. The
contribution of agriculture to Brunei GDP has iraged in recent years, where it increased from B$M
125 or 3.1% in 1993 to B$M 180 or 3.7% in 2003 (Bement of Agriculture, 2008). Food self
sufficiency is an important agenda because Brumeorts a large bulk of overall food requirement
from foreign countries. Natural disasters and palituncertainties in the producing countries might
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affect food supply to the nation. For this reastie government perceives that reaching self
sufficiency in food production is crucial.

Although rice is the main staple food or traditibdeet for Bruneians, domestic or local rice
production is still at an unsatisfactory level. Ab®5 percent of domestic rice consumption is
imported with about 3 percent of self sufficieneyél (Department of Agriculture, 2008). Migration
of rural labor to urban area to seek better livagith low production yield and high production cost
are some of the main factors that hinder the deweémt of the rice sector (Upex and Ulluwishewa,
2002). However, due to self sufficiency considenadi the government sees that the rice sector
should not be just neglected. In addition, it hapotential to provide employment opportunities
especially in the rural areas, hence easing théo-®monomic pressure in the urban areas.
Consequently, the government has aggressivelyechout various programs and plans in order to
increase rice production. It is the purpose of 8tigdy to assist and inform stakeholders like the
government, policy makers, private sectors and éasnto determine what kind of rice is highly
preferred by the Brunei populace by consideringlipudemand has to be met and that local rice had
to suit the taste of the population. Based inithtisrest, this study applied the Choice ModelinijC
technigue which identifies which attributes ricensomers value.

Most studies which examined consumer preferencescerapplied hedonic prices method
to evaluate quality characteristics as well as avelfgains from improved quality under various
assumptions. Unnevehr et al. (1992a) assembledetherts that used this method from various
countries in Southeast Asia (except Brunei and &inge) and Bangladesh with the aim to contribute
to increased the understanding of the variatiorice quality (attributes) preference across coastri
and the role market incentives play in rice improeat.

Consumer preferences for quality rice vary fromrtouto country. For example, Efferson
(1985) mentioned that Japanese consumers prefémiield, very recently processed, short-grain
Japonica rice and consumers in Thailand preferméléd, aged, long grain Indica rice. Middle East
consumers generally prefer long-grain, well miliex® with strong aroma while European consumers
prefer long-grain rice with no scent. Unnevehr andvorkers (1985) reported that consumers in the
Philippines, Indonesia and Thailand have strondepeaces on milling quality (fewer broken grain
and more polished) with aroma. Although their prefices in shape and chemical attributes vary,
consumers generally prefer intermediate amyloséeobn

In America, consumer preference for rice is assediawith specific cooking, eating,
processing characteristics and product uses (Wehh £985). For example, traditional mild tasting
long grain varieties are preferred for parboilezkriquick-cooking rice, canned rice, canned soups,
dry soup mixes, frozen dishes and other conveniprmaucts. On the other hand, traditional medium
and short grain varieties are preferred as dry Kiasta cereals, baby food and for brewing.
Improvement in rice quality (such as size, shapema, amylose content) is considered important
because it enhances consumer welfare and expand®tnpotential (Unnevehr et al., 1992b). If
consumer welfare is enhanced through rice quatitgrovement at a lower price, consumers will
demand more rice and producers may thus benefiit 10 expanded market.

It also important to note that consumer preferdonceuality rice is highly associated with
standard of living (ability to pay) and per cagittnsumption of rice (Efferson, 1985). The highner t
standard of living and the lower the per-capita stonption, the wider is the range of prices
consumers will pay for difference in rice qualitiekn contrast, the lower the standard of livinglan
higher per-capita consumption, like in developirgumtries, the smaller the difference in prices
consumer will pay. Therefore, as consumers livinthis area prefer large volumes at a reasonable
price, they will pay little attention to qualityftérences.
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This study sought to assess consumer willingnegmyofor local rice variety and determine
the variation of rice attributes in demand betwedyan and rural consumers.

METHODOLOGY
Study Area

Brunei has a small population of 400,000 people iandivided into four districts hamely
Belait, Tutong, Brunei Muara and Temburong. Howethds study was conducted in Brunei Muara
and Temburong districts only. Although Brunei-Maias the smallest districts in term of area with
only 570 sqg. km, it is the most populous where 66ent (213,000) of the total population resides.
The state capital, Bandar Seri Begawan, is locatélis district and is also the centre of governme
and business activities of the country making itthe most important and bustling district.
Temburong, on the other hand, is located in théeeasnost district in Brunei. It is an exclave,ias
is separated from the rest of Brunei by Malaysid Bnunei Bay. The main town located in the
district is Pekan Bangar which is accessible byt freen Bandar Seri Begawan. The district borders
Brunei Bay to the north and Sarawak, Malaysia ® @hst, south and west. It has a population of
9,300 (2.9 percent) and covers 1,166 sq. km aratge Inumber of the society are still involved in
agricultural activity particularly rice farming as part time job. Therefore, because of the socio —
economic difference between the two districts, Biiuara district is considered as an urban area in
this study, meanwhile Temburong district is theatarea.

This study compared urban consumer’s preferendenwral consumer’s preference in relation
to demand for local rice. This is to investigatieetiher comparison in consumer preferences in both
areas could be significant because of their digtggs in socio-economic characteristics.

Analytical Framework

Data was collected through face to face interviewsng the whole month of March 2008
and with the help of 7 research assistants (undéugite students), where 138 rice consumers in the
urban (Brunei Muara district) and 80 rice consumiarshe rural (Temburong district) areas were
interviewed. The survey was performed in varimesitions including supermarket, wet market and
shopping complex in both rural and urban areases&Hocations were chosen to ensure a random
sampling encompassing a cross section of Brungilpeand to survey consumers at the same place
and time where actual purchase decisions were nradeder to better elicit their true preferences.

Respondents were randomly selected after theirmhgpactivities and were first asked if
they are willing to participate in this survey. thfey agreed to participate then the survey objesti
were explained to them. This is followed with agplanation of the questionnaire and the choice set.
The first part of the questionnaire includes howing the consumer wanted to pay for local rice if
local rice is to be marketed. They were given diomous choice to vote ‘yes’ or 'no’ to pay a
kilogram of rice at a 6 different prices. The set@art was choice modeling questions (Table 1).

In the choice set, respondents were presentedthigie options; Option A, Option B and
Option C. They were required to choose one otitr@fe options. Option A is local rice and Option B
is imported rice. Option A and Option B are imagihaptions meaning that combinations of
attributes and levels in these options were changesery set. This was done in order to investiga
which attributes of rice consumer are valued. Heewein Option C or status quo, the attributes and
levels remain unchanged in every set. This ogtasthe attributes and levels of imported rice thic
is consumed daily by Bruneians.
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Table 1 A choice set sample used in the survey.

A (Local Rice) B (Imported Rice)  C (Actual Imported Rice)

Physical Red + Long Brown + Short Bright White + Long

Appearance

Texture Glutinous Non - Glutinous Glutinous

Taste and Smell Sweet + Aromatic Sweet + Non - Tasteless + Aromatic
Aromatic

Health Hazard Non - Organic Organic Non - Organic

Awareness

Price B$1.70 B$0.70 B$1.20

| would choose |:| |:| |:|

(@ one only)

Table 2 summarizes the attributes and levels tleat wsed to create choice sets usihg £
orthogonal effects design (Louviere et al., 2008jcl produced 32 choice sets and were divided into

6 versions. CM technique requires the respondenbiopare and select 1 option out of 3 in all the
choice sets.

Table 2 Descriptions of attributes and levels used inGheice Set.

Attribute Description Attribute Level
Physical The color and size of rice grains 1) Bright whit® Short
Appearance 2) Brown 2) Long

3) Red

4) Purple
Texture Condition of rice after cooking 1) Glutirsou

2) Non - glutinous
Taste Taste of rice after cooking 1) Sweet

2) Tasteless
Smell Smell of rice after cooking 1) Aromatic

2) Non-aromatic
Health Hazard Whether the rice is organically or non- 1) Organic
Awareness organically produced 2) Non-organic
Price Amount that consumer will pay for 1)B$0.80 3)B$1.40

their preferred rice per kg 2)B$1.10  4)B$1.70

Choice modeling (CM) that used attribute basedrtiegte was first applied by Louviere and
Hansher (1982) and Louviere and Woodworth (19833 ireport prepared by Adamowicz and co-
workers (1998). This technique originated in markesearch and transport literatures and was
recently applied to the environment (Bateman, 200€M is also a technique that used to value non-
market goods, which is specifically rice attributeghis study. It involves eliciting people’sastd
preference for different options in a hypothetisaitting. Therefore, being a stated preference
technique, CM is capable of eliciting respondemtfgnences for new products and outcomes that do
not currently exist in the market place. In CMoplke are usually confronted with a series of choice
questions that are characterized by specific atiefh levels and prices. Furthermore, consumers
derive satisfaction not from the goods themselvdsfiom attributes they provide (Lancaster, 1966).
Therefore, one of the main contributions of CMHhattit can identify what attributes are significant
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determinants people has place on non-market good.

The options chosen by respondents in the CM camdmeled in random utility framework
which can be expressed as the sum of systematipauwent (Adamowicz et al., 1994). The utility
obtained by individual i from choosing alternatjva a choice set can be expressed as;

U, =V, =&, =V(X)+g €N

7
et

whereV. . is the component utilityX; is the characteristics of the relevant good and
indicates error component. When the i-th respondefects j, the utility of I, of the selected

alternative j is higher than the utilityl”,, of other alternatives, and its probabiity,.) can be
defined by equation below;

R, =Pr{V,;+ &, >V, te, YheC( )
whereC, is the choice set for individuali.';}. is a conditional indirect utility function and has
linear form,

Vi; = Bo+ Bi Xy + B X + e+ B X, 3)
wherefi;, — [3, is vector of coefficient attached to the vectoratifibutes¥’;, — X, . Assuming
that the error terms are Gumbel distributed, tlobability of choosing option j is

exo (V;;
I p (V] 4
G0 Rl —— (4)
The marginal value of a change within a singleitaite can be represented as a ratio of
coefficients as follows;
—B ateribute

MWTP = — (5)

B monetary variable

Option C was coded as zero value and alternatigeifép constants (ASC) which were equal
to 1, when either option A and B was selected.thia study, the software package LIMDEP 8.0
NLOGIT 4.0 (Greene, 2002) was used to estimate itiondl logit model.

RESULTS

The demographic and socio-economic informationhaf tespondents or consumers who
participated in the survey both in the urban andlrareas are shown in Table 3. About 52.3 percent
of the respondents or consumers were male and gétdent were females and majority were
confined within 31 to 40 years old. About 43 perttcattained secondary school level, 30 percent high
school or vocational level and the remainder 26cq@r completed university level and beyond.
About 37 percent of the respondents have housdhottmes of more than B$3,000 and about 30
percent have household incomes between B$1,5083¢0B0 as well as less than B$1,500.

The percentage of respondents in the rural areaattained higher education was lower
compared to those in the urban area and the pegerdf rural households’ income of less than
B$1,500 is higher than these urban respondents.

Because of the survey was conducted in a shoppiamgplexes in both areas, most of
respondents came with their family members. Theeefall the questions like WTP, choice
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experiment, statement agreement and so on presientieel questionnaire were discussed among the
family members and the results represent the opsnid the household.

Table 3. Socio - economic characteristics of rice conssneBrunei, 2008.

Urban Rural Total
Category n % n % n %
Gender Male 70 50.7 44 55 114 52.3
Female 68 49.3 36 45 104 47.7
Age Below 20 years 4 2.9 2 2.5 6 2.75
21-25 15 10.9 8 10 23 10.55
26 - 30 34 24.6 7 8.75 41 18.80
31-40 33 23.9 23 28.6 56 25.69
41 -50 29 21 26 18.8 55 25.22
Over 51 years 23 16.7 14 17.5 37 16.97
Education Secondary 54 39.1 40 50 94 43.12
High school/Mocational 44 31.9 22 27.5 66 30.28
University 40 30 17 21.5 57 26.15
Household  Below B$1500 35 25 28 35 67 30.73
Income B$1500 — B$3000 48 35 19 24 67 30.73
Over B$3000 55 40 33 41 81 37.15

Source; Survey data, 2008.

Household expenditures and consumption of loca bietween urban and rural consumers
indicate that there is not much difference in infation between urban and rural consumers (Table 4).
Each urban household had an average of 7.55 merabédraural households had 6.85 members. Out
of this total, about 5.36 members in each urbansébold and 5.56 members in rural household
prefer to consume local rice. The survey also akak that each urban household consumed an
average of 25.27 kg of rice while rural househalddsumed 25.54 kg per month. Out of this total,
each urban household bought an average of 8.87 lkgal rice while rural household purchased 9.27
kg per month. Generally, urban households spenutaB$37.25 while rural households spent
B$38.76 in buying rice per month.

Table 4. Rice expenditures and consumption per householdpath in Brunei, 2008.

Category Urban Rural
Total rice consumption (kg) 25.27 25.54
Local rice bought (kg) 8.87 9.27
No. of persons per household 7.55 6.85
No. of persons consuming local rice 5.36 5.56
Expenses for rice (B$) 37.25 38.76

Source: Survey data, 2008

Local rice is quite unpopular among younger geinatespecially the children compared to
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older generations. Some of the main reasons araubecof the availability of imported rice and
people are used to consume imported rice since thddhood. This could have an impact on the
country’s local rice production should the populatprefer imported rice than local rice creating
doubt if there is any interest to consume, shouldnBi produce own local rice. However, when
asked whether they are willing to buy local riceodd it production increase, 83.33 percent of
respondents in the urban area and 76.25 percéhe irural area claimed that they are willing to buy
local rice (Table 5). This could bring in a pogitisign that there are demands for local rice @& th
future and prospects for developments of rice itrgus Brunei.

Table 5. Urban and rural percentage on tasting local ricd willingness to buy local rice in

Brunei, 2008.
Item Urban Rural
Have tasted local rice (%) 91 95
Willing to buy (%) 83.33 76.25
No. of respondents 138 80

Willingness To Pay (WTP) can be defined as the mari value of money that an
individual contributed to equalize utility. It &so an indicator of a value that an individuadlide to
pay for a commodity. We are interested in esthbig how much the consumers are willing to pay
using the bid function approach. They were preskiat dichotomous vote “yes” or “no” and were
asked if they are willing to pay a kg of rice ad bével ranging from B$0.70 to B$2.00 per kg. This
amount is expected to improve the socio — econanit living standard of the farmers and their
families. Besides, it also can be used to impriseoutput and quality. Both local rice and imiear
rice in Brunei are subsidized and sold in the maakd3$1.20 per kg. Interestingly, this study skow
that the mean WTP is relatively higher even after maximum bid price of B$2.00 per kg (Figure 1
and Figure 2). Therefore, we can assume that frignresult, both urban and rural consumers have
the ability to pay more than the original price Bland maximum bidding price of B$2.

1
0.8
Probability Mean
of 0.6 WTP
observing
particular |
WTP 0.4
0.2 4
0 T : T T \ ]
0 1.00 1.20 1.40 1.60 1.80 2.00
B$

Fig. 1. Urban consumers WTP estimate for local rice inn@iu2008.
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Fig. 2.Rural consumers WTP estimate for local rice inri2iu2008.

RESULTS AND DISCUSSION
Two attributes with four levels and three attrilsuteith three levels were estimated using

conditional logit model. Marginal willingness t@y for the preferred attributes was also estimated
using equation 5. Attributes and levels were caaedhown in Table 6.

Table 6. Explanation of attributes and non-attributeshi@ €hoice Model.

Variables Attributes Codes
ASC Alternative Specific Constants
WHITE White (1=White, 0=Brown)
RED Red (1=Red, 0=Brown)
PURPLE Purple (1=Purple, 0=Brown)
LONG Long (1=Long, 0=Short)
NGLUTIN Non — Glutinous (1=Nonglutinous, 0=Gluting)
SWEET Sweet (1=Sweet, O=Tasteless)
AR Aromatic (1=Aromatic, 0=Non-aromatic)
ORGNC Organic (1=Organic, 0=Non-organic)

A conditional logit model was specified and estietafrom the choice data (Table 7). For
urban consumers, most of the variables are fourzbtetatistically significant at 1% and 5%. Only
variables RED and SWEET are found to be insignificeadicating that these variables are not
important to urban consumers. The statistical rhdadicates that variables WHITE, PURPLE,
LONG, NGLUTIN, AR and ORGANC are factors which postly influence choice for urban
households. PRICE is a negative factor as expeethdre we predicted that consumers WTP is
higher than the price stated.
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On the other hand, about half of the variables@uad to be significant at 1% and 5% in the
rural consumer’s estimate. Variables ASC, RED, PURPLONG and AR are found to be
insignificant, indicating that these variables am important for rural consumers. The statistical
model indicates that variables WHITE, SWEET and ®RGare factors which positively influence
choice for consumers in the rural. However, NGLNMariable showed a negative sign and was
statistically significant indicating rural consurisepreference for glutinous rice. As expected PRIC
variable showed a negative sign and was 1% statiltisignificant meaning that rural consumers do
not prefer offered price in the options. From thessults, rural consumers preferred rice that has
these attributes: white, glutinous, sweet and degan

In the conditional logit model, the coefficientsnoat be directly interpreted as the direct
effects of the respective explanatory variablestlmn probability of choosing each particular rice
options. Rather, these represent the direct sfiesgociated with each of the explanatory variatnbes
the (unobservable) utility function which can bedido calculate the mean WTP for each attributes.
In other words, each of the WTP estimates is catedl as the ratio of the coefficient associatet wit
the attribute of Price coefficient. WTP for eadtribute was calculated by using Equation 5 and the
result is shown in Table 7. The confidence intervfar the different marginal WTP (MWTP)
estimations were obtained following the proceduggested by Hanemann and Kanninen (1999).

Table 7. Conditional logit model estimation for CM appliian.

Variables Coefficient MWTP 95% C.I
Urban Rural Urban Rural Urban Rural

ASC -1.1007**  -0.3292 _4.55 ns (-7.37,-1.73)
WHITE 1.3620** 0.8365"* 5,63 4.49 (3.18,8.08) (0.79, 8.17)
RED -0.1089 0.2058 ps ns

PURPLE 0.5322** 0.1353 2.2 ns (1.57, 2.83)

LONG 1.0760** 0.2606 4.45 ns (2.49, 6.41

NGLUTIN  0.2543* -0.3290*  1.05 -1.76  (0.18,1.92)  (-3.48,-0.04)
SWEET 0.1176 0.2961* ns 1.59 (-0.04, 3.22)
AR 0.5588**  -0.059 2.31 ns (1.21, 3.41)
ORGNC 0.6906**  0.5855** 285 3.15 (1.60, 4.10)  (0.86, 5.44)
PRICE -0.2417*  -0.1860**

Log-likelihood -751.87 -444.23
Observation 737 425

Note; ** and * indicate statistical significant percent and 5Spercent respectively.

The MWTP indicates, for each attribute, the averag®wunt of Brunei Dollar (B$) that a
person would prepare to pay, indefinitely, for aorease (decrease) of one unit in the attributel.lev
Urban consumers are willing to pay more for whiteer estimated at B$5.63 than purple rice at
B$2.20. This could indicate preference for therfer than the latter. The size of the rice grainclvhi
has significant utility for urban consumers is 8econd most favored attribute, with an associated
WTP estimate of B$4.45 for long rice. Increasdéalth concern or awareness as well as education
are expected to be the main factors for consunierssing organic rice, where it is the third prederr
attribute with WTP estimate at B$2.85. This iddwled with the attributes aromatic, purple and non-
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glutinous.

For rural consumers, they are willing to pay farerithat have white, sweet and organic
attributes where WTP estimates are B$4.49, B$ha@ B$3.15, respectively. However, rural
consumers are found not willing to pay for non-glots rice where MWTP estimate showed
negative sign. This appears to support previosslt® that rural consumers prefer glutinous rice
instead.

If we compare both urban and rural MWTP, resulididate that urban consumers have
higher WTP for white attributes where MWTP estimi&eB$5.63 compared to B$4.49. Urban
consumers prefer non-glutinous attribute with MWEdtimate of B$1.05 but rural consumers prefer
glutinous attribute because non-glutinous MWTPx&ha negative sign.

CONCLUSIONS

Our findings show an interesting point that constsrhad the ability to pay more and the
mean WTP exceeds the maximum bidding value at B$2/le the current price of local rice is
B$1.20. This could contribute to immense policy licgtion on setting the price of rice especially on
local rice. Besides, this amount can help to imprthe farmer’s socio - economic condition as well
as their farm output and rice quality. It is olvset that urban consumers prefer rice which hasewhit
purple, long, non-glutinous, aromatic and orgartitikutes. They also demonstrate to have firm
preference for white, long, and organic rice byesbimg the high amount of MWTP for these
attributes. Meanwhile, rural consumers prefer nd@ch has white, glutinous, sweet and organic
attributes. Rural consumers also show strong pmeéer for white, sweet and organic rice by
observing the high amount of MWTP for these attélsu Therefore, it is recommended that Brunei
should produce rice that have these attributes.

This study also reveals that there is an increasealth awareness among Brunei consumers
as health and food safety are priorities when dngofood. This information also can be used as a
guide to develop the first organic rice in Brungithere is great demand for organic rice.

One of the reasons why the price of WTP for loaa is yet to be determined is because of
the small sample size. Therefore for future suryesample size should be increased to help
understand the real WTP and assist policy maketba&ndecisions about the price of local ricaslt
recommended that maximum WTP should be increasedB%8.00 because results show that
consumer’s mean WTP is higher than this price. rd@foee, for the median WTP to be known, it is
recommended that in a future study, bidding priceutd be greater than B$2.00.
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