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Rice is the most important source of calorie intake for the majority of Malaysians. Rice
production has increased over the years, however, about 30-40% of domestic rice
demand is imported annually not only to suffice shortfall in supply but to meet the
need of consumers for certain varieties not produced locally. Recently, spending on
importation has become a marked concern as the country’s rising per capital incomes,
consumers phobia-tic health behaviour and need to cater for certain health condition
stimulate increase in the demand and consumption of some imported rice varieties
rather than quantity proportionally which consequently led to increased importation to
satisfy consumers need. In response, the government is investing efforts to restrict
importation through the introduction of hybrids with attributes similar to some of the
imported varieties. Consumers’ continuous appetite for imported rice varieties with
certain quality attributes and government’s efforts to introduce rice varieties with
similar attributes to reduce the cost of importation make it a priority to explore
consumers’ preferences for alternative intrinsic and extrinsic attributes of imported rice
varieties and willingness to pay for the preferred attributes. This study employed
conjoint analysis to determine the relative importance of each attribute and the value
consumers attached to each level of attributes.

In total, 500 respondents were interviewed via structured questionnaire consisting of
combinations of attribute levels and consumers were asked to provide a rating response
from 1-10 (1 = least preferred; 10 = most preferred) to indicate their preferences for a
particular combination. Ordinary least square regression was used to reveal consumers’
preferences and the magnitude of the coefficients determine the value consumers attach
to each attribute. The results showed that price is the most important factor for both
intrinsic and extrinsic attributes. For intrinsic attributes, texture is the most important
attribute with non-sticky level preferred over the sticky, followed by grain size (long
grain is most preferred, followed by medium grain and short grain is least preferred),
followed by taste (tasteful preferred over plain taste), followed by aroma (aromatic
preferred over non-aromatic) and colour is the least important (creamy white preferred
less to white). For non-price extrinsic rice attributes, county of origin is the most
important (rice from India-Pakistan is less preferred to rice from Vietnam-Cambodia,



and rice from Thailand is most preferred), followed by environmental concern (organic
preferred to conventional), followed by packaging (standard packaged preferred to
loosely packaged), followed by nutritional value (rice with high fiber, vitamins and
minerals is preferred to rice with minimum fiber, vitamins, and minerals) and quantity
is the least important attribute (10kg preferred less to 5kg).

The result of the willingness to pay for non-price intrinsic attributes showed that
consumers are willing to pay more per kg for texture (stickiness), taste (tasteful),
aroma (aromatic), and less per kg for colour (creamy white), while for grain size,
respondents are willing to pay more per kg for medium grain and long grain. The result
of the willingness to pay for non-price extrinsic attributes also showed that respondents
are willing to pay more per kg for environmental concern (organic), nutritional value
(high fiber, vitamins and minerals), packaging (standard packaged), and less per kg for
quantity (10kg), while for country of origin, respondents are willing to pay less per kg
for rice from Vietnam-Cambodia and rice from India-Pakistan.

This study revealed that introducing certain attributes such as aroma, longer grain,
organic, better texture and others will go a long way in meeting emerging consumer
need, reduce importation and subsequently improve farmers’ income as consumers are
willing to pay for these attributes. Thus, the government should improve its effort in
motivating farmers and other bodies involved in the hybrid introduction in making it a
huge success. Also, consumer preference for extrinsic attributes such as environmental
concern and nutritional value showed that consumers are now becoming more
concerned about their health. That is, with proper marketing strategy, patronages of
organic and brown/undermilled rice will likely increase as these attributes were clearly
desired by consumers.
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Nasi adalah sumber yang paling penting dalam pengambilan kalori bagi majoriti rakyat
Malaysia. Pengeluaran beras telah meningkat sejak beberapa tahun, bagaimanapun,
kira-kira 30-40 % daripada permintaan beras domestik telah diimport pada setiap tahun
bukan sahaja untuk mencukupi kekurangan bekalan tetapi juga untuk memenuhi
keperluan pengguna untuk jenis-jenis beras tertentu yang tidak dikeluarkan di dalam
negara. Baru-baru ini , perbelanjaan pengimportan telah menjadi kebimbangan ketara
kerana peningkatan pendapatan per kapita negara , sikap fobia kesihatan oleh pengguna
dan untuk memenuhi keperluan bagi tahap-tahap kesihatan yang tertentu telah
menggalakkan peningkatan dalam permintaan dan penggunaan beberapa jenis beras
import berbanding dengan kuantiti berkadaran telah membawa kepada peningkatan
pengimportan untuk memenuhi keperluan pengguna. Sebagai tindak balas, kerajaan
melaburkan usaha untuk menyekat pengimportan melalui pengenalan hybrid yang
mempunyai ciri-ciri yang sama dengan beberapa jenis yang diimport. Selera
pemakanan pengguna yang berterusan terhadap berbagai-bagai jenis beras import
dengan ciri-ciri kualiti tertentu dan usaha kerajaan untuk memperkenalkan
kepelbagaian padi yang mempunyai ciri-ciri yang serupa untuk mengurangkan kos
pengimportan membuatkan ia suatu keutamaan untuk mengkaji pilihan pengguna
terhadap ciri-ciri alternatif secara dalaman dan luaran bagi jenis-jenis beras import dan
kesanggupan untuk membayar ciri-ciri pilihan tersebut. Kajian ini menggunakan
analisis gabungan untuk menentukan kepentingan ciri-ciri tersebut dan nilai yang
diberi oleh pengguna bagi setiap peringkat ciri-ciri tersebut.

Keseluruhannya, 500 responden telah ditemubual melalui soal selidik berstruktur yang
terdiri daripada gabungan tahap ciri-ciri tersebut di mana pengguna diminta untuk
menyediakan maklum balas kadaran 1-10 (1 = kurang dipilih; 10 = paling dipilih)
untuk menunjukkan pilihan mereka bagi gabungan tertentu. Regresi biasa kuasa dua
terkecil telah digunakan untuk mendedahkan pilihan pengguna dan magnitud pekali
digunakan untuk menentukan nilai yang diberikan oleh pengguna bagi setiap ciri-ciri.
Hasil kajian menunjukkan bahawa harga adalah faktor yang paling penting untuk
kedua-dua ciri-ciri dalaman dan luaran. Untuk ciri-ciri dalaman, tekstur adalah ciri-ciri
yang paling penting dengan nasi yang tidak melekit paling dipilih berbanding dengan
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yang melekit , diikuti dengan saiz bijiran (bijirin panjang paling dipilh, diikuti dengan
bijirin sederhana dan bijirin pendek//), diikuti oleh rasa (yang mempunyai rasa paling
dipilih berbanding dengan rasa tawar), diikuti dengan aroma (aromatik paling dipilih
berbanding dengan yang tidak aromatik) dan warna adalah yang paling kurang penting
(putih berkrim kurang dipilih berbanding dengan putih). Untuk ciri-ciri luaran beras
yang bukan harga, negara asal adalah paling penting (beras dari India- Pakistan adalah
kurang dipilih dari beras daripada Vietnam- Kemboja, dan beras daripada Thailand
paling dipilih), diikuti dengan kebimbangan alam sekitar (organik adalah paling dipilih
berbanding dengan konvensional), diikuti oleh pembungkusan (dibungkus secara
standard paling dipilih berbanding dengan dibungkus secara longgar), diikuti dengan
nilai pemakanan (nasi dengan serat, vitamin dan mineral yang tinggi paling dipilih
berbanding dengan nasi yang kurang serat, vitamin, dan mineral) dan kuantiti adalah
ciri yang paling kurang penting (10kg adalah kurang dipilih berbanding dengan 5kg).

Keputusan bagi kesanggupan untuk membayar bagi ciri-ciri dalaman yang bukan harga
menunjukkan bahawa pengguna sanggup membayar lebih untuk setiap kg bagi tekstur
(kelekitan), rasa (sedap), aroma (aromatik), dan kesanggupan membayar kurang untuk
setiap kg bagi warna (putih berkrim), manakala bagi saiz bijirin, responden sanggup
membayar lebih untuk setiap kg bagi bijirin bersaiz sederhana dan panjang. Keputusan
untuk kesanggupan membayar bagi ciri-ciri luaran beras yang bukan harga juga
menunjukkan bahawa responden sanggup membayar lebih untuk setiap kg bagi aspek
alam sekitar (organik), nilai pemakanan (serat, vitamin dan mineral yang tinggi),
pembungkusan (dibungkus secara standard), dan kurang untuk setiap kg bagi kuantiti
(10kg), manakala bagi negara asal, responden sanggup membayar kurang untuk setiap
kg beras dari Vietnam- Kemboja dan beras dari India- Pakistan.

Kajian ini mendedahkan bahawa pengenalan ciri-ciri tertentu seperti aroma, bijirin
yang panjang, aspek organik, tekstur yang lebih baik dan lain-lain akan memenuhi
keperluan baru pengguna, mengurangkan pengimportan dan seterusnya meningkatkan
pendapatan petani kerana pengguna sanggup membayar untuk ciri-ciri tersebut. Oleh
itu , kerajaan perlu memperbaiki usaha bagi memotivasikan petani dan badan-badan
lain yang terlibat dalam pengenalan hibrid untuk menghasilkan kejayaan yang besar.
Selain itu, pilihan pengguna untuk ciri-ciri luaran seperti kebimbangan alam sekitar
dan nilai pemakanan menunjukkan bahawa pengguna kini semakin mengambil berat
tentang kesihatan mereka. Oleh itu, dengan strategi pemasaran yang betul , naungan
beras organik dan coklat / tidak diprocess mungkin akan meningkat kerana ini adalah
ciri-ciri yang jelas diingini oleh pengguna.
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CHAPTER 1

INTRODUCTION

Rice is the primary staple for the largest number of people worldwide as it is widely
consumed by nearly half of the world’s population estimated around 3.5 billion (IRRI,
2013). In Malaysia, rice is the main staple and the most important source of calorie
intake for the majority of Malaysians. Rice production has increased over the years,
however, about 30-40% of domestic rice demand is imported annually not only to
suffice shortfall in supply but to meet the needs of consumers for some quality varieties
not produced locally (BERNAS, 2015). Recently, spending on importation has become
a marked concern as the country’s rising per capital income, consumers phobia-tic
health behaviour and need to cater for certain health conditions stimulate increase in
the demand and consumption of some imported varieties rather than quantity
proportionally which consequently leads to increase importation to satisfy consumers
need. Motivated by consumers’ continuous demand for some of these quality imported
varieties coupled with government’s effort to introduce similar varieties to reduce
importation, this study tends to investigate the alternative intrinsic and extrinsic
attributes of imported varieties which can serve as incipience for future rice grain
improvement programs in the country.

1.1 Global Rice Production, Consumption, and Trade

Rice is currently cultivated in over a hundred countries around the world and occupies
a high portion of the total harvested area estimated at 159 million ha. Global rice
output has risen steadily in the last three decades with a compound growth rate of
2.24% per year between 1961 and 2010. Majorly, the increase in rice production is
brought about by an increase in yield which is an outcome of the introduction of
modern agricultural technologies that have produced varieties capable of being
cultivated up to three times a year. The rise in rice production is witnessed in all parts
of the world although growth and yield vary by region. Asian countries account for
91% of total world rice production with almost all countries involved in rice
production except Mongolia and countries of Central Asia (Global Rice Science
Partnership, 2013). Global rice production is forecasted to increase to about 499.3
million tons in 2015/2016 compared to 494.7 million tons in 2014/2015 (FAO, 2015).
Figure 1.1 below shows the trends in global rice production between 2005/2006 -
2015/2016:
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Figure 1.1 Trend in Global Rice Production
(Source: FAO World Cereal Market, 2015)

Global rice consumption is driven by population and economic growth in many Asian
and African countries. There is a variation in per capita consumption trend of rice in
Asia while some countries are experiencing declining per capita consumption, others
are witnessing rising per capita consumption. However, declining per capita
consumption is often offset by population growth (Global Rice Science Partnership,
2013). Outside Asia, rice per capita consumption continues to rise in sub-Saharan
Africa, the Middle East countries, and some Pacific island countries. The same trend
was also noticed in Latin America, the Caribbean and in the developed regions such as
the United State of America and the European Union (Muthayya et al, 2014). Global
rice consumption is forecasted to increase to about 419.6million tons in 2015/2016
compared to 413.8 million tons in 2014/2015 (FAO, 2015).

Global rice traded accounts for only 7% of the total rice output which makes the rice
market thin and skittish. The volume of rice traded in the international market rise from
7.5million tons in the 1960s to an average of 28.5million tons from 2000 to 2009,
35.5million tons from 2010 to 2012 and reached 42.8million tons by 2014. Thailand
has always been the largest rice exporter with an average of 8.8million tons from 2010
to 2014. Vietnam and India are the second and third largest exporters with an average
of 8.4million tons and 6.9million tons from 2010 to 2014 respectively. Other key rice
exporters are the United State and Myanmar, although exportation fell in these two
countries over the years (Global Rice Science Partnership, 2013; FAO, 2015). Figure
1.2 presents the trends in global rice trade:
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Figure 1.2: Trend in Global Rice Trade
(Source: FAO World Cereal Market, 2015)

1.2 Rice Production and Consumption in Malaysia

Rice is an important crop in Malaysia and has been receiving special attention from the
government due to its socio-economic and political significance and also its
importance in ensuring food security in the country (Baldwin et al, 2012). Rice
production has increased over the year, from 1.32million tons in 1980 to 1.8million
tons in 2014 which is about 27% increase. Rice self-sufficiency level still remains
around 70%, however, efforts have been made to increase production for every
subsequent year through various agricultural policies posed to reduced imported
quantity. The focus of the paddy and rice industry is to increase self-sufficiency level
through increasing rice productivity. The eight granary area is the hub of paddy
production and accounts for 75% of the total planted area in peninsular Malaysia and
the remaining 25% is planted in the non-granary area (Abdullah, 2007). The goal of
the government is to increase rice production through improving yield and increasing
paddy area to 5100 hectares by 2020. Rice production is expected to increase to
1.81million tons in 2015/2016 compared to 1.80million tons produced in 2014/2015.
(USDA, 2015; FAO, 2015). Figure 1.3 presents rice production in Malaysia (2005 —
2015):

1.3



2000

1500
1000
50

0

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
YEARS

MILLION TONS
o

Figure 1.3: Rice Production in Malaysia
(Source: USDA Foreign Grain Service, 2015)

Rice is a staple food in Malaysia and serves as the main source of energy for the
majority of the population. Malaysian rice per capita consumption has declined
considerably, from 161kg/person/year in 1961 to 89.0kg/person/year in 2009
accounting for about 44.7% decline over the period. However, domestic rice
consumption continues to increase every year as the decline in per capital consumption
is offset by population growth, the country witnessed both rise in domestic population
and inflow of foreign workers and also additional income has permitted substitution
into better quality rice and other processed rice products (USDA, 2010). Domestic rice
consumption is relatively stable and is forecast at around 2.8 million to 2.82 million
tons in 2014/15 and 2015/16 respectively (USDA 2015). Figure 1.4 below shows rice
consumption trends in Malaysia:
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Figure 1.4: Rice Consumption in Malaysia
(Source: USDA Foreign Grain Service, 2015)
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1.3  Rice Importation

Many Asian countries will tend to simultaneously export and import different types of
rice as consumers diversify their diet and create demand for different types of rice
(IRRI, 2012). Malaysia is among the Southeast Asia rice producing countries,
however, it remains a net importer with about 1million tons imported to compensate
local production together required to meet the quantity needed for consumption. As
more migrant workers settled in the country, coupled with population growth, both
local production and importation continue to increase. Between 2012 and 2014, rice
importation increased by 23.60% as the country needs to refurbish stockpiles and also
meet consumption needs (USDA, 2014).

The self-sufficiency level in the country is about 70% and thus, 30% is imported to
meet domestic consumption (BERNAS, 2015). The cost of rice importation has
increased dramatically in recent years, not only due to population increase but rapid
prosperity and urbanization which stimulate demand for some imported rice varieties
with certain quality attributes needed for special occasions, consumption due certain
health condition and phobia-tic individuals who perceived it nutritionally superior such
as consumption of grain with less starch. As income grows, demand for rice grows less
than proportionality as consumer shift to better quality rice or other food. That is, an
increase in per capita income does not lead to increase in the quantity consumed
proportionally but a shift to better quality rice. Rice importation is expected to rise to
1.15 million tons in 2015/2016. Rice supply into the country is dominated by Vietnam
with Thailand and Pakistan occupying second and third places respectively (USDA,
2014; FAO, 2015). Figure 1.5 presents the trend in rice importation in Malaysia (1960
- 2014):
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Figure 1.5: Rice Importation in Malaysia (1960 — 2014)
(Sources: USDA, 2014)
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1.4  Hybrids MRQ74 and MRQ76

Lifestyle changes, better standard of living, high numbers of tourist and expatriates
have contributed to increasing rice importation. The market for imported rice has
grown from just a niche market to a commercially attractive one. Given the premium
price of some of the imported varieties, there is a potential for domestic production of
these types of rice to meet expanding local demand. In addition, scarcity supply due to
the increasing demand in the market is an important factor that affects the price of the
rice (Jamal, et al, 2013). The Malaysian government has made effort through the
National Key Economic Area (NKEA) under the Economic Transformation
Programme (ETP) as it announced a new Entry Point Project (EPP) which is to
produce fragrance rice in non-granary areas. The government aim to capture 40%
specialty rice market with a GNI impact of RM133 million by 2020 and this will result
in import reduction, increase farmers’ income, reduction in foreign exchange by about
USD10-27 million annually, increased self-sufficiency level as higher consumer prices
will help pay for strong producer prices and also making quality domestic fragrance
rice available for consumers at reasonable price (NKEA MARDI, 2012).

Two specialty hybrids paddy were introduced under the NKEA project, EPP9
(Cultivation of fragrant rice in non-granary areas) namely Maswangi MRQ 74 and
MRQ 76 in 2007 and 2012 respectively to compete with the high quality imported rice,
reduce importation and increase the income of farmers. Maswangi also known as MRQ
74 is a local quality rice variety that has similar attributes to basmati rice such as long
grain after the rice is cooked, High GABA content which reduces stress, Low glycemic
index value which makes it suitable for diabetics. MRQ 76 is a high-quality local rice
with similar attributes to Thai fragrant rice (Jasmine) and the grain is fragrant and soft
after the rice is cooked (MARDI, 2012).

The Maswangi varieties are under cultivation in Kampung Ewa, Langkawi, Perlis,
Kedah, Perak, Pahang, Kelantan, Negeri Sembilan and additional 458 hectares suitable
for paddy field identified in Lanchang, Paya Lanting, Paya Pesagi Chenor, Jeli, Perlis,
and Sik. By 2020, it is expected that 8,000 hectares of land will be planted with the
Maswangi varieties. The majority of these would be marketed as organic rice option to
consumers. These two varieties remain unavailable in the market as farmers are still
adapting to their production requirements as they require less water compared to
commercial varieties and also unsuitable to dry weather. The success of this project
will reduce the need to import quality rice and will also increase the income of
Malaysian farmers. MARDI is the overall project owner and has licensed both
production and marketing to Sime Darby and Infoculture Sdn Bhd (ICSB) respectively,
as the two anchor partners of this initiative (Pemandu, 2010).

15 Consumer Preferences for Rice

Preference for rice grain is multidimensional; it includes both physical characteristics
that Influence appearance such as the size and shape, degree of milling (whiteness),
Head rice, translucency, foreign matter and damaged grains; and the chemical
characteristics that influence cooking quality such as aroma, amylose content,
gelatinization temperature, gel consistency, grain elongation (Fitzgerald, 2010).
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Consumers express their preferences for rice quality by paying premium for rice with
the desired attributes. If the retail price premiums are transmitted back to the farmer
through the marketing system, then market participants have the incentive to improve
quality (Baldwin et al, 2012). Quality improvements are important in raising national
welfare through increasing the value of rice to either consumers or producers, when the
cost of producing higher quality can be lowered through research, consumer welfare
will be enhanced through the availability of improved quality at lower price. In
response, consumers may then demand more rice, and producers may thus gain from
an expanded market. The relative importance of quality, however, will vary across
countries and over time, due to the nature of consumer preference. With respect to
income and prices, preference for better quality is likely to be more elastic than
preferences for quantity. As consumer income rises, demand for rice grows less than
proportionately, and Asian consumers shift to better quality rice or other foods.
Similarly, as prices decline, consumers do not increase the quantity consumed
proportionately, but they shift to better quality rice (Unnevehr et al, 2002).

Consumer preference for rice vary across different countries, Indonesian consumers
prefer whiter, well-polished rice, with whole grains, fewer yellow or damaged grains,
and more amylose than the current low to intermediate levels found in the market. Thai
consumers prefer long grain, few broken with intermediate amylose. Glutinous rice
(with little or no amylose) is preferred in the north and northeast part of Thailand.
Glutinous rice in Thailand has more broken and shorter grains than non-glutinous rice.
Broken grains, chalkiness, amylose content and aroma are, most often, significant price
determinants for non-glutinous rice while broken grains are the most important price
determinant for glutinous rice. The cooking quality attributes of export Thai varieties
differ slightly from those found in the domestic market. In Malaysia, Rice varieties
have few broken, are slightly shorter on average than Thai rice, and have intermediate
to high amylose. However, consumers prefer more head rice and longer shape with low
amylose content as premium price is paid for Thai varieties in the market with less
amylose content. In Bangladesh, Majority of the rice consumed is parboiled, but raw
rice is consumed in some regions. Rice varieties are shorter than those in other
countries. Urban consumers prefer less grain weight, more slender grains, less
moisture, shorter cooking time, and higher imbibition ratio. Rural consumers prefer
less grain weight, more slender grains, and more amylose. For raw rice, there is more
variation across regions, but consumers prefer less yellow grain, shorter cooking time
and higher imbibition ratio. Hong Kong consumers desire long grain, high head rice
percentage, and flaky but soft texture. Italian consumers prefer the attributes of
japonicas traditionally grown there, including chalky grains and a non-sticky texture.
Bonn consumers’ preferences are mainly for physical quality, and consumers there are
not well-informed about eating quality (IRRI, 2002).

Eating quality is the primary consideration for Philippine consumers. Consumers prefer
non-waxy, medium and long varieties with translucent and intermediate amylose level
that remain fluffy and non-sticky after cooking. Japanese consumers are particularly
concerned about the appearance of white and brown rice, milling quality and eating
quality. Good eating quality for Japanese consumers includes stickiness, sweet flavour,
and high gloss of cooked rice, intact whole kernel and good palatability. Taiwanese
consumers prefer short and medium grain with minimum amylose content. Korean
consumers have preferences for rice with good translucency with low to intermediate
amylose content. Spanish consumers prefer short and medium varieties that cook
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separate and non-sticky and careless about translucency. German consumers attach
high importance to rice that cooks easily and flaky with a relatively hard texture. In
India, aroma is rated the highest desired attribute followed by taste and elongation after
cooking (Mutters and Thompson, 2009).

1.6  Rice Varieties in Malaysia

Rice is an essential staple eaten among all communities in Malaysia. Be it a simple
steamed rice (rice cooked through absorption method) served to the delight of the
Malay, Indian and Chinese population, steamed rice fried with other ingredients (such
as nasi goreng or Chinese fried rice), grain boiled into sweet or tasteful porridge, or
glutinous rice steamed and shaped into tubes or cubes, rice remains an important
feature of local menus. Local varieties are similar to the Thai rice, although the long
grain, fragrant jasmine rice is still priced for it flavour and aroma. Among the Indians,
basmati rice is particularly preferred for special occasions and important dishes. The
grain should be white, long and silky to touch which should possess a unique fragrance
and distinct nutty flavour when cooked. Glutinous rice which is usually white or black
in colour with short or long grain which is sticky when cooked and can be molded into
tubes, cubes or other shapes. The white variety of glutinous rice makes a good lemang,
a Malay sticky rice dish which originated from Negeri Sembilan. This variety of rice is
also used to prepare putri salat, a rice based dessert consisting of glutinous rice base
covered with thick, sweet, green-coloured custard-like topping which can be sliced into
rectangular tiles of green and white (Su-lyn-Tan, 2003).

Many rice varieties have been introduced in the country over the year, the aim of
introducing new varieties is to increase production capacity per unit area by planting
high-yielding varieties better than existing varieties, to satisfy the tastes of consumers
and the reduction of import and quality fragrant rice through the introduction of high-
quality varieties. To reduce reliance on pesticide and some other production inputs in
realizing production capacity and the preservation of the rice field environment and
lastly, the introduction of specialty varieties to meet consumers taste and industrial
needs (Hassan, 2012). Malaysia Agricultural Research and Development Institute
(MARDI), the body tasked to carry out research and introduce new varieties including
agronomical packaging to support commercialization of the new product has the
largest collection of rice genetic resources in the country and has released about 38
varieties so far to increase production capacity and quality (Jamal et al, 2013). The
released varieties and their respective years include MURNI, 1972; MASRIA, 1972;
JAYA, 1973, S. MALAYSIA 1, 1974; S. MALAYSIA 2, 1974; P. MALAYSIA 1,
1974; SETANJUNG, SEKENCANG, SEKEMBANG, 1979; KADARIA, 1981;
P.SIDING, 1981; MANIK, MUDA, SEDERANG, 1984; MAKMUR, 1985; MR 84;
1986; MR 81, 1988; MR 103, MR 106, P.HITAM 9,1990; MR 123, MR 127, 1991,
MR 159, MR 169, 1995; MR 185, 1997; MR 211, MRQ 50, 1999; MR 219, 2001; MR
220, 2003; MRQ 74, 2005; MR 232, 2006; MR220CL2, 2010; MR253, MR263, 2011;
MRQ76, MR269, 2012 and MRIA 1, 2013. Table 1.1 below shows the released rice
varieties:
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Table 1.1: Released Rice Varieties in Malaysia

Row Description Year Row Description Year
1 MURNI 1972 20 P.HITAM 9 1990
2 MASRA 1972 21 MR 123 1991
3 JAYA 1973 22 MR 127 1991
4 S. MALAYSIA 1 1974 23 MR 159 1995
5 S. MALAYSIA 2 1974 24 MR 169 1995
6 P. MALAYSIA 1 1974 25 MR 185 1997
7 SETANJUNG 1979 26 MR 211 1999
8 SEKENCANG 1979 27 MRQ 50 1999
9 SEKEMBANG 1979 28 MR 219 2001
10 KADARIA 1981 29 MR 220 2003
11 P.SIDING 1981 30 MRQ 74 2005
12 MANIK 1984 31 MR 232 2006
13 MUDA 1984 32 MR220CL1 2010
14 SEDERANG 1984 33 MR220CL2 2010
15 MAKMUR 1985 34 MR253 2011
16 MR 84 1986 35 MR263 2011
17 MR 81 1988 36 MRQ76 2012
18 MR 103 1990 37 MR269 2012
19 MR 106 1990 38 MRIA 1 2013

Source: (Hassan, 2012)

MR 219 and MR 220 have been planted for more than 20 seasons in more than 90% of
the planted areas in the country. These quality varieties have a fairly long grain with an
intermediate amylose content favored by the majority of Malaysians (Bashar et al,
2014).

1.7 Imported Rice Varieties

There are several imported rice varieties apparent in the market, these include imported
ordinary white rice, brown unpolished rice and specialty rice such as fragrant rice,
basmati rice, parboiled rice, glutinous rice and Calrose rice (Bernas, 2015). The import
of some of the specialty rice shows an upsurging trend every year with a value of
RM500 million. In 2012, out of 1.01 million tons (RM 1.854 million) of rice imported,
0.63 million tons (RM 1.096 million) are specialty rice varieties. The attributes of some
of the imported varieties are described below:
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1.7.1  Basmati Rice

Basmati rice (queen of fragrance) is a variety of long, slender grain aromatic rice
which originated from India and Pakistan (FAO, 2002). It is cultivated traditionally in
the Himalayan foothill regions of India and Pakistan and the name is traditionally
associated with this geographical origin (Bligh, 2000). Basmati rice is highly preferred
and so command a very high premium price in both international and domestic
markets. The price is usually the same and sometimes valued higher than jasmine rice
(Napasintuwong, 2012). Basmati rice is characterized by extra-long super slender
grains with chalky endosperm and a shape like a Turkish dagger, pleasant and delicate
aroma, sweet taste, dry, fluffy and soft after cook texture, delicate curvature, low
amylose, medium-low gelatinization temperature, 1.5 to 2-fold lengthwise elongation
with least breadth- wise swelling on cooking and tenderness of cooked rice (Siddiq et
al., 1997). Basmati rice is non-waxy, non-glutinous rice with Length-wise expansion
(grain elongation) upon cooking without an increase in girth and does not stick. The
characteristic sweet aroma of Basmati rice is released when the grain is cooked and is
said to resemble the aroma of the flowers of Madhuca longifolia. Basmati rice takes a
relatively longer time to cook than other common rice varieties and has the highest
water uptake values of 35443569/100g of rice compared to 217+352g/100g for other
rice varieties. Basmati rice has a medium glycemic index (between 56 and 69)
compared to regular white rice with a glycemic index of 89, thereby making it more
suitable for diabetics as compared to certain other grains and products made from
white flour (Canadian Diabetes Associate, 2013).

1.7.2  Jasmine Rice

Jasmine rice (Thai hom Mali or Thai fragrant rice) is a long-grain variety of rice that
possesses a sweet aromatic fragrance, a subtle pandan-like aroma (Wongpornchai et al,
2003). It is cultivated primarily in Thailand, and to a lesser degree in Laos, Cambodia,
and southern Vietnam. Among rice traded in the world market, Thai jasmine has been
given the highest value compared to other regular white Thai varieties and the price of
Thai Jasmine rice is nearly double the price of regular Thai white varieties. Jasmine
rice is continuously being an important export commodity of Thailand as it generates
the highest value of exports among all rice export commodities from the country. The
grains cling and are somewhat sticky when cooked, it is about three times more sticky
than the long grain American rice though less sticky than the short grain glutinous rice.
It is moist and soft in texture when cooked, with a slightly sweet flavor, freshness and
maximal fragrance (Napasintuwong, 2012).

1.7.3  Glutinous Rice

Glutinous rice (sticky rice, sweet rice or waxy rice) is cultivated mainly in Southeast
and East Asia. It is grown in Laos, Thailand, Cambodia, Vietnam, Malaysia, Indonesia,
Myanmar, Bangladesh, Northeast India, China, Japan, Korea, Taiwan, and the
Philippines with an estimated 85% of this type of rice cultivated in Lao. It can be white
or black in colour, opaque grains, very low amylose content, and is especially sticky
when cooked. Like all types of rice, glutinous rice does not contain dietary gluten, it is
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described as glutinous due to its feature of being glue-like or sticky, and not in the
sense of containing gluten.

1.7.4  Brown Rice

Brown rice (cargo or the whole rice) is essentially what all rice variety look like before
it is put through a refining process. It is an unpolished whole kernel produced by
removing the hull or husk of paddy or rough rice while leaving the other layers intact.
It retains the bran, germ, and some parts of the endosperm. When the outermost shell is
removed from the rice paddy; not all dehulled rice is brown, the bran and the germ
layer determine the rice colour which may be distinctly brown, reddish, purple and
even black. Any rice including the medium grain, long grain or short grain can be
consumed as brown rice. Brown rice has lots of health benefits, it is rich in plant lignin
which helps build healthy gut flora. It is rich in dietary fiber, vitamins, and minerals, it
contains phytic acid (antioxidant and anticancer) and also considered a low glycemic
index food (low fat and high complex carbohydrate which reduces the risk of type 2
diabetes). Brown rice consumption is also associated with weight loss, reduced
learning, and memory deficits and also been found to be rich in phytonutrient as in
fruits and vegetables (Babu et al, 2009).

1.7.5 Parboiled Rice

As in the case of brown rice, any rice variety can also be parboiled through parboiling
process. Parboiling is a hydrothermal process that includes soaking, pressure steaming
and drying, followed by dehulling and removal of bran and germ. The procedure
gelatinizes the starch in the grain and ensures a firmer and more separate grains. The
process of parboiling transfer some of the nutrients located in the outer germ to the
endosperm where they remain available to the consumers. Also, some sensory changes
occur, such as a pale yellowish colour, grains with a harder texture even after cooking
and a characteristic flavour (Behrens et al, 2007). Parboiled rice has about 80% of the
nutritional value of brown rice when it comes to nutritional structure, the vitamins in
parboiled rice are similar to those found in brown rice.

1.7.6  Calrose Rice

It originated and grown in California, United States of America and other areas of the
world where growing conditions are suitable, such as Australia. The name "rose"
represents the medium-grain shape and "Cal" represents the California origin. It is a
medium-grain rice and when cooked the grains are softer, moist, sticky and hold flavor
well. The cooked grains are soft and stick together, making it suitable for use in sushi.
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1.8  Rice Attributes

The value of rice market chain is largely determined by the quality trait of the grain.
The sensory properties of different varieties of rice such as the taste, aroma, and texture
determine the reputation of the rice while the physical properties such as the
appearance (translucent/ chalky appearance), percentage of head rice (whole/ broken
grain), grain size, shape and colour determine the economic value of the rice grain
(Fitzgerald, 2010). The physical properties play an important role in pre-purchase and
pre-consumption evaluation as it is significant in consumers’ initial psychophysical
judgment of the product value while the post-consumption evaluation establishes the
sensory experience of the food. Consumers express their quality preference by paying a
premium price for the products with the desired characteristic as they face a trade-off
in their purchase decision since income is limiting and choice are numerous. When
making purchase decisions, budget constraint and preference are considered, budget
constraint pertains to consumer’s income and price of the product while preference is
often based on the product attributes. It is assumed that once consumers recognize their
preferences, they are prepared to pay more for variants that better suited their taste
(Rachmat, 2006).

Consumer preference for rice varies from country to country. However, consumers are
always concerned about quality and price when they make purchase (Diako et al,
2010). The quality of a food product is determined by individual preference which is
formed through individual perception about various attributes of the food. Food quality
is heterogeneous and consumers’ definition of food quality is formed by individual
perception (Rohr et al, 2005). Individual perception of food quality shapes their
attitude towards the product. Consumer attitude represents the sum of experience and
information about a product and the response evoked as positive or negative towards
the product (Schiffman and kanuk, 2000). Consumer preference towards rice can then
be delineated as the intensity of feeling in favour or against the product motivated by
the product attributes and also by beliefs. Attributes are criteria relevant to consumers
in a specific situation in which consumers hold specific beliefs, consumer belief about
attributes combined with attribute important weight results into product preference
which may be further be translated into purchase intention (Pieter et al, 2013).

Food attributes are classified into search attributes, experience attributes and credence
attributes (Grunert, 1997). Search attributes are those attributes that are evaluated by
consumers prior to purchase, this includes appearance (whole/broken), grain size,
shape and outlook. They are critical for pre-consumption acceptance as they provide
the only means to evaluate the quality of the raw rice grain prior to purchase.
Experience attributes are those attributes evaluated only after purchase in which
consumer usually deduce preference from substitute indicator. This includes rice
attributes such as taste, aroma, texture and swelling capacity. Experience attributes
provide consumers with actual consumption experience and may attract consumers to
have a repeated purchase or otherwise based on the satisfactory rating of food quality
as regards individual initial beliefs. Credence attributes are not revealed by experience
and consumption, it’s generally the question of the credibility of the food product in
which consumers are reliant on third parties such as government control and industrial
claims to evaluate the attributes of the product, this type of attributes are generally
related to production, processing and product contents (Darby and Karni, 1973).
Credence attributes includes product attributes such as food safety, nutritional claim,
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country of origin, packaging and brands which are very important attributes and can
increase the acceptance of a food product if they can be successfully transformed into
search attributes (Pieter et al, 2013).

1.9 Intrinsic and Extrinsic Attributes

Food attributes are grouped as either intrinsic or extrinsic attributes. Intrinsic attributes
are related to the product physical characteristics while the extrinsic attributes are
product related but not a constituent of the physical product itself.

1.9.1 Intrinsic Attributes

Intrinsic attributes refer to the physical characteristics of the food product itself, which
cannot be changed without also changing the product (Bello et al, 2000). These
includes the physical appearance, sensory and cooking properties of the rice grain. The
physical appearance of the rice grain is very important for consumer acceptance and
varies from one group of consumer to another while a group prefers the short and bold
grain, another group might prefer the long and slender grain. The sensory and cooking
attributes are often important in the analysis and evaluation of flavour and texture with
emphases on the texture attribute. Consumers in one setting might prefer the aromatic
and sticky rice, the non-aromatic and non-sticky might the choice of another setting.
The sensory and cooking properties are very crucial experience attributes that can
influence a consumer repeated purchase intention. Both the cooked and raw sensory
attributes dictate consumer preference. The appearance of raw rice sold in the market is
the most crucial attribute that influence consumer preference, but the appearance of
cooked rice though important does not determine consumer preference as much as taste
and aroma of the cooked rice (Diako et al, 2010).

1.9.2  Extrinsic Attributes

Extrinsic attributes refer to everything else about a product, which are not physically
part of the product such as price, packaging, brand, nutritional label, outlet and country
of origin (Bello et al, 2000). Consumers are increasingly becoming aware of their
health and the importance of the safety content of their food, this has changed the
scope of consumer preference from traditional attributes such as taste and aroma to
include the nutritional attribute and safety (organic/conventional) of the rice grain.
Packaging and outlet are also very importance factors as consumers are how moving
from traditional open markets to more organized grocery stores and
supermarkets/hypermarkets. The extrinsic characteristics describe the predictive
validity of a product prior consumption through various marketing activities and
information including price, nutritional and food safety labels, outlet, brand and
country of origin. It communicates both the experience and credence attribute of the
food product, however, the intrinsic characteristic is more successful in predicting
experience attributes. Price is a very important extrinsic attribute, especially when
analyzing the relationship between market price, acceptability, and affordability in
relation to product attributes. As market price increases due to improved quality,
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affordability decreases and acceptability increases. That is, consumers might make
tradeoff between increasing quality attributes and increasing market price, and
increasing affordability and decreasing product quality. The variation of consumer
affordability with sensory attributes suggest that the concept of acceptability,
affordability, and market price have widely different meaning to consumers (Tomlin et
al 2007).

1.10 Problem Statement

Growth in prosperity and rapid urbanization has led to changes in Malaysian
consumers attitude towards food, consumers are now more empowered to have more
choice of food intake and better informed about the quality attributes of the food they
eat. Rice is an everyday food for the majority of Malaysians and as income increases,
consumers’ demand for better quality and varieties with more desirable attributes.
Evidence to this can be seen in the market with the presence of several varieties with
different attributes. This shows that consumers have diversified their diet which has
created demand for different types of rice, thereby spending more on higher quality
that will satisfy their appetite rather greater quantity.

About 30-40% of domestic rice demand is imported annually not only to suffice
shortfall in supply but to meet the need of consumers for varieties not produced locally.
Recently, spending on importation has become a marked concern as the country’s
rising per capital income stimulates increase in the demand and consumption of some
imported varieties with certain quality attributes for special occasions, consumption
due certain health condition and phobia-tic individuals who perceived it nutritionally
superior such as consumption of grain with less starch. The market for some imported
rice has transformed to a commercially attractive one, given the premium price, there is
a potential for domestic production of these types of rice to meet expanding local
demand.

Thus, in reducing importation, emphasis should not just be prioritized on increasing
yield but also on introducing certain attributes to meet emerging consumers’ need. This
is also recognized by the government as it has been planning to introduce hybrid
varieties with attributes similar to some of the imported ones. The aim of the
government is to capture 40% imported rice market by 2020 which will result in import
reduction, increase farmers’ income, reduction in annual foreign exchange spent on
imported rice, increased self-sufficiency level.

Rice varieties imported rice into the country are of different types each with distinct
attributes such as taste, texture, aroma, colour, grain size and from different countries
such as Thailand, Vietnam, and Pakistan. Also, globalization has triggered the quality,
standard and preference for food which has transformed consumer preference for
various food products. Consumer preference for rice has evolved from just the physical
attribute of the rice to involve information about the safety, nutrition and quality
packaging. consumers now evaluate food based on certain extrinsic cues such as
information about the safety and nutritional value of the food they consumed.
Packaging, labeling, and branding are also important extrinsic cues as they counter the
effect of quality uncertainty, they entail market differentiation potentials which might

1.14



be noticeable by consumers depending on what label appeal to their health, safety and
taste specification. When producers cannot signal the quality of their product,
consumers’ choice are predicted on the perceived average quality in the market which
might lead to market failure.

It becomes crucial to determine the important attributes demanded by consumers in the
imported varieties, and also, the willingness to pay for the preferred attributes. This is
important for both the marketing perspective and as an incipience for present and
future rice grain improvement. The study employs a consumer-oriented approach
which provides a platform to determine how the different attributes possessed by these
varieties make consumer prefer them more and how changes in grain size, texture,
aroma and others rice attributes will influence future consumer choice.

1.11 Objectives of the Study

The general objective of the study is to investigate consumers’ preferences for
imported rice attributes. The specific objectives are:

a. To determine the significant attributes influencing consumer preferences for
imported rice.

b. To determine the utility and relative importance of consumers in choosing
combinations of attributes.

c. To estimate the willingness to pay for each level of attribute demanded.

1.12 Research Questions

The foregoing objectives were achieved by developing specific research questions to
be analyzed. Table 1.2 illustrates the research questions of the study. The research
questions were answered by data obtained from consumer survey using the rating-
based conjoint.

Table 1.2: Overview of Research Questions

Research Questions

Measurement

1. What are the most important intrinsic
and extrinsic attributes influencing
consumer preference for imported
rice?

Consumer ratings on metric scale:
Relative impact of each attribute based
on their relative importance scores

2.  What level of attribute constitutes the
highest  contribution  for  each
attribute?

Consumers ratings on metric scale: The
utility value (coefficient value) of each
level of attributes relative to the utility
value of other levels of attributes

3. How much is consumer willing to pay
for each level of attribute demanded?

Calculations by dividing the coefficient
value of non-price attributes by the
coefficient value of price). Comparison
of willingness for each level of attributes
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1.13 Significance of the Study

The purpose of the study is to determine the most important attributes influencing
preferences for imported rice among Malaysian consumers. The research will allow us
to 1) identify the important attributes and level of attributes, 2) examine the preference
structure of consumers based on the important imported rice attributes and 3) estimate
the willingness to pay for the preferred attribute levels. This study will provide
information about consumer preference in the face of rapid prosperity and urbanization
which can be adopted to improve consumers’ welfare. This will serve as strategies and
action plans which can be carried out by actors in the rice industry (farmers,
processors, and retailers) and relevant government agencies. It will also provide
important information about consumers’ need in which all actors involved in research
and development can gear their research priorities. This is very crucial due the constant
changes in consumers’ food choices and, therefore, contributes to the development of
the rice industry as it will provide information necessary to avoid a mismatch between
the supply and demand sides. The information will enhance consumer welfare and
increase demand, producers may thus benefit from an expanded market.

1.14 Organization of the Study

The study was organized as follows; Chapter 1 explained global production,
consumption, and trade of rice. Rice production, consumption, and importation in
Malaysian. Consumer preferences for rice, rice varieties in Malaysia and rice intrinsic
and extrinsic attributes, problem statement, objectives, and significance of the study.
Chapter 2 presented reviews of literature relevant to the research problem. Chapter 3
describe the theoretical framework, methodology and sampling procedure. The results
of the study were described in chapter 4 and chapter 5 presents conclusion and
recommendation based on the result discussed in chapter 4.

1.16



REFERENCES

Abdul Hadi, A. H. I., Shamsudin, M. N., Radam, A., & Selamat, J. (2013). Consumer
preference for food attributes in Malaysia: case studies on broiler and beef.
Journal of International Food & Agribusiness Marketing, 25(supl), 137-153.

Abdullah, A. M. (2007). Malaysian paddy and rice industry: policy implementation
and directions. ,

Abdullahi Farah, A., Zainalabidin, M., & Ismail, A. (2011). The influence of socio-
demographic factors and product attributes on attitudes toward purchasing
special rice among Malaysian consumers. International Food Research
Journal, 18 (3), 1135-1142.

Acebrdn, L. B., & Dopico, D. C. (2000). The importance of intrinsic and extrinsic cues
to expected and experienced quality: an empirical application for beef. Food
Quality and Preference, 11(3), 229-238.

Akaeze, H. O. (2010). Consumer preference for imported rice in Nigeria---Perceived
quality differences or habit persistence? , Michigan State University.

Alberini, A., & Cooper, J. (2000). Applications of the contingent valuation method in
developing countries: A survey (Vol. 146): Food & Agriculture Org.

Anderson, N. H. (1970). Functional measurement and psychophysical judgment.
Psychological review, 77(3), 153.

Anderson, N. H., & Anderson, N. H. (1982). Methods of information integration theory
(Vol. 2): Academic Press New York.

Ara, S. (2003). Consumer willingness to pay for multiple attributes of organic rice: A
case study in the Philippines. Paper presented at the 25th International
Conference of Agricultural Economists, Durban, South Africa.

Azabagaoglu, M., & Gaytancioglu, O. (2009). Analyzing consumer preference to
different rice varieties in Turkey. Agricultura Tropica Et Subtropica, 42(3),
118-125.

Babu, P. D., Subhasree, R., Bhakyaraj, R., & Vidhyalakshmi, R. (2009). Brown rice-
beyond the color reviving a lost health food-a review. Magnesium, 187, 13.10.

Baek, S.-H., Ham, S., & Yang, I.-S. (2006). A cross-cultural comparison of fast food
restaurant selection criteria between Korean and Filipino college students.
International Journal of Hospitality Management, 25(4), 683-698.

Bajari, P., & Kahn, M. E. (2012). Estimating housing demand with an application to

explaining racial segregation in cities. Journal of business & economic
statistics.

R.1



Baker, G. A. (1999). Consumer preferences for food safety attributes in fresh apples:
market segments, consumer characteristics, and marketing opportunities.
Journal of Agricultural and Resource Economics, 80-97.

Baldwin, K., Childs, N., Dyck, J., & Hansen, J. (2012). Southeast Asia’s rice surplus.
Outlook No. RCS-121-01. United States Department of Agriculture:
Washington, DC.

Bashar, Z. U., Wayayok, A., & Soom Mohd, A. M. (2014). Determination of some
physical properties of common Malaysian rice MR219 seeds.

Behrens, J. H., Heinemann, R. J., & Lanfer-Marquez, U. M. (2007). Parboiled rice: A
study about attitude, consumer liking and consumption in S& Paulo, Brazil.
Journal of the Science of Food and Agriculture, 87(6), 992-999.

Beisiegel, L., & Langen, N. Consumer preferences regarding quality rice in Thailand.

Bell, R., & Marshall, D. W. (2003). The construct of food involvement in behavioral
research: scale development and validations. Appetite, 40(3), 235-244.

Benkard, C. L., & Bajari, P. (2005). Hedonic price indexes with unobserved product
characteristics, and application to personal computers. Journal of business &
economic statistics, 23(1), 61-75.

Bernas, Padiberas Nasional Berhad. Retrieved from
http://www.bernas.com.my/index.php/2014-06-27-15-49-00/2014-06-27-15-
49-2

Bhattacharya, K. R. (2009). Physicochemical basis of eating quality of rice. Cereal
Foods World, 54(1), 18-28.

Bligh, H., Blackhall, N., Edwards, K., & McClung, A. (1999). Using amplified
fragment length polymorphisms and simple sequence length polymorphisms
to identify cultivars of brown and white milled rice. Crop science, 39(6),
1715-1721.

Bower, J. A, Saadat, M. A., & Whitten, C. (2003). Effect of liking, information and
consumer characteristics on purchase intention and willingness to pay more
for a fat spread with a proven health benefit. Food Quality and Preference,
14(1), 65-74.

Brown Rice Campaign Committee. (2000). Brown rice: Beyond the color. Asia Rice
Foundation. Los Bafbs, Laguna, Philippines.

Canadian Diabetes Association (2013). Clinical practice guidelines expert committee
for the prevention and management of diabetes in Canada. Can J
Diabetes;37(suppl 1):S1-S212.

Cattin, P., & Wittink, D. R. (1982). Commercial use of conjoint analysis: A survey.
The journal of marketing, 44-53.

R.2



Champagne, E., Bett-Garber, K., McClung, A., & Bergman, C. (2004). Sensory
characteristics of diverse rice cultivars as influenced by genetic and
environmental factors. Cereal Chemistry, 81(2), 237-243.

Champagne, E. T., Bett-Garber, K. L., Thomson, J. L., & Fitzgerald, M. A. (2009).
Unraveling the impact of nitrogen nutrition on cooked rice flavor and texture.
Cereal Chemistry, 86(3), 274-280.

Champagne, E. T., Bett, K. L., Vinyard, B. T., McClung, A. M., Barton, F. E,,

Moldenhauer, K., . . . McKenzie, K. (1999). Correlation between cooked rice
texture and rapid visco analyser measurements. Cereal Chemistry, 76(5), 764-
771

Chrastil, J., & Zarins, Z. M. (1992). Influence of storage on peptide subunit
composition of rice oryzenin. Journal of Agricultural and Food Chemistry,
40(6), 927-930.

Ciriacy-Wantrup, S. V. (1947). Capital returns from soil-conservation practices.
Journal of farm economics, 29(4 Part 11), 1181-1196.

Clampett, w. s., Williams, r. 1. and Lacy, j. m. 2004. ‘Improvement of rice grain
quality’. Rep No. 04-005 Rural industries research and development
corporation: City

Darby, M. R., & Karni, E. (1973). Free competition and the optimal amount of fraud.
The journal of law & economics, 16(1), 67-88.

Diako, C., Sakyi-Dawson, E., Bediako-Amoa, B., Saalia, F., & Manful, J. (2010).
Consumer perceptions, knowledge and preferences for aromatic rice types in
Ghana. Nature and Science, 8(12), 12-19.

Diamond, P. (1996). Testing the internal consistency of contingent valuation surveys.
Journal of Environmental Economics and Management, 30(3), 337-347.

Diamond, P. A., & Hausman, J. A. (1993). On contingent valuation measurement of
nonuse values. Contingent valuation: A critical assessment, 3-38.

Elliott, G. R., & Cameron, R. C. (1994). Consumer perception of product quality and
the country-of-origin effect. Journal of international Marketing, 49-62.

Elrod, T., Louviere, J. J., & Davey, K. S. (1992). An empirical comparison of ratings-
based and choice-based conjoint models. Journal of Marketing research,
29(3), 368.

Engel, J. F., Blackwell, R. D., & Miniard, P. W. (1995). Consumer behavior (8th eds.):
NY: The Dryden Press.

Epp, S., & Rice, M. F. (2005). Sub EPP 9 - Breeding and improvement of MARDI

fragrant rice varieties (MRQ 74 and MRQ 76) against blast and brown plant
hopper (BPH).

R.3



Erenstein, O., Lan@n, F., Osiname, O., & Kebbeh, M. (2004). Operationalising the
strategic framework for rice sector revitalization in Nigeria. Project report-
The Nigerian Rice Economy in a Competitive World: Constraints,
Opportunities And Strategic Choices. Abidjan: WARDA-The Africa Rice
Centre, 11-35.

FAO (1998). Applications of Contingent Valuation Method in Developing Countries,
5-42

Fiamohe, R., Nakelse, T., Diagne, A., & Seck, P. A. (2015). Assessing the effect of
consumer purchasing criteria for types of rice in Togo: A choice modeling
approach. Agribusiness, 31(3), 433-452.

Fishbein, M. E. (1967). Readings in attitude theory and measurement: Wiley.

Fitzgerald, M., Wrigley, C., & Batey, I. (2010). Rice: characteristics and quality
requirements. Cereal grains: assessing and managing quality, 212-236.

Food and Agricultural Organization. (2015). Cereal supply and demand data. Rome:
Food and Agricultural Organization Berkeley, USA.

Food and Agriculture Organization of the United Nations. (2015). Rice market
monitor, volume xviii issue No. 2. www.fao.org/economic/RMM.

Food and Agriculture Organization. (2015). Big money in “specialty rice”: FAO: Food
and Agriculture Organization. June 29, 2015.
http://www.fao.org/ag/magazine/0207spl.htm

Furst, T., Connors, M., Bisogni, C. A., Sobal, J., & Falk, L. W. (1996). Food choice: a
conceptual model of the process. Appetite, 26(3), 247-266.

Galawat, F., & Yabe, M. (2010). Assesing consumer’s preference for local rice in
Brunei: An appplication of choice Model. J. ISSAAS, 16(2), 104-115.

Gil, J. M., & Sachez, M. (1997). Consumer preferences for wine attributes: a conjoint
approach. British Food Journal, 99(1), 3-11.

Green, P. E., & Rao, V. R. (1971). Conjoint measurement for quantifying judgmental
data. Journal of Marketing research, 355-363.

Gordon, W (1980). Consumer Behaviour: A practical guide (1st ed.). London: Croom
Helm Ltd

Green, P. E., & Srinivasan, V. (1978). Conjoint analysis in consumer research: issues
and outlook. Journal of consumer research, 103-123.

GRiSP (Global Rice Science Partnership). 2013. Rice Almanac (4™ ed.) Los Bafbs
(Philippines): International Rice Research Institute. 283 p.

R.4



Grunert, K. G., Bredahl, L., & Brunsg K. (2004). Consumer perception of meat quality
and implications for product development in the meat sector—a review. Meat
science, 66(2), 259-272.

Haddad, Y., Haddad, J., Olabi, A., Shuayto, N., Haddad, T., & Toufeili, 1. (2007).
Mapping determinants of purchase intent of concentrated yogurt (Labneh) by
conjoint analysis. Food Quality and Preference, 18(5), 795-802.

Hadi, A., lzani, A. H., Selamat, J., Shamsudin, M. N., Radam, A., Karim, A., &
Shahrim, M. (2012). Consumers’ demand and willingness to pay for rice
attributes in Malaysia. International Food Research Journal, 19(1), 363-369.

Hair, J. F., Black, W. C., Babin, B. J., Anderson, R. E., & Tatham, R. L. (2009).
Multivariate data analysis (Vol. 6): Pearson Prentice Hall Upper Saddle
River, NJ.

Hanemann, M., Loomis, J., & Kanninen, B. (1991). Statistical efficiency of double-
bounded dichotomous choice contingent valuation. American journal of
agricultural economics, 73(4), 1255-1263.

Harrison, R. W., Ozayan, A., & Meyers, S. P. (1998). A conjoint analysis of new food
products processed from underutilized small crawfish. Journal of Agricultural
and Applied Economics, 30(02), 257-265.

Harrison, R. W., Stringer, T., & Prinyawiwatkul, W. (2002). An analysis of consumer
preferences for value-added seafood products derived from crawfish.
Agricultural and Resource Economics Review, 31(2), 157.

Hassan, B., Abidin, Z., & Crops, I. (2012). Issues and challenges - Strategies to sustain
rice industry through R & D

Helgesen, H., Solheim, R., & Nass, T. (1998). Consumer purchase probability of dry
fermented lamb sausages. Food Quality and Preference, 9(5), 295-301.

Hidano, N. (2002). The economic valuation of the environment and public policy: a
hedonic approach: Edward Elgar Publishing.

International Rice Research Institute. (2013). World Rice Statistics 2013. Los Bafos,
The Philippines: IRRI. June 29, 2013.
http://irri.org/index.php?option=com_k2&view=item
&id=9081&Itemid=100481&lang=en.

Jamal, K., Kamarulzaman, N. H., Abdullah, A. M., Ismail, M. M., & Hashim, M.
(2013). Farmer's acceptance towards fragrant rice farming: the case of non-
granary areas in the East Coast, Malaysia. International Food Research
Journal, 20(5), 2895-2899.

Jan, M. s, Fu, T. t., & Huang, C. L. (2007). A conjoint/logit analysis of consumers’

responses to genetically modified tofu in Taiwan. Journal of Agricultural
Economics, 58(2), 330-347.

R.5



Jang, S. S., Ha, A., & Silkes, C. A. (2009). Perceived attributes of Asian foods: From
the perspective of the American customers. International Journal of
Hospitality Management, 28(1), 63-70.

Johnson, R. M. (1974). Trade-off analysis of consumer values. Journal of Marketing
Research, 11,121-127

Juliano, b. 0. (2007). Rice chemistry and quality. Philippine Rice Research Institute,
Munoz, Nueva Ecija

Kahneman, D. (1986). Cummings, Ronald G., David S. Brookshire, and William D.
Schulze, eds. Valuing environmental goods—An assessment of the contingent
valuation method. Totowa NJ: Rowman & Allanheld, 1986, xiii+ 270 pp.,
$49.50. American journal of agricultural economics, 69(4), 866-867.

Krantz, D., Luce, D., Suppes, P., & Tversky, A. (1971). Foundations of measurement,
Vol. I: Additive and polynomial representations.

Kuhfeld, W. F., Tobias, R. D., & Garratt, M. (1994). Efficient experimental design
with marketing research applications. Journal of Marketing research, 545-
557.

Lancaster, K. (1971). Consumer demand: A new approach: Columbia University Press.

Lancaster, K. J. (1966). A new approach to consumer theory. The journal of political
economy, 132-157.

Lisle, A., Martin, M., & Fitzgerald, M. (2000). Chalky and translucent rice grains
differ in starch composition and structure and cooking properties. Cereal
Chemistry, 77(5), 627-632.

Louviere, J. J. (1988). Analyzing decision making: Metric conjoint analysis: Sage.

Louviere, J. J., Hensher, D. A., & Swait, J. D. (2000). Stated choice methods: analysis
and applications: Cambridge University Press.

Luce, R. D., & Tukey, J. W. (1964). Simultaneous conjoint measurement: A new type
of fundamental measurement. Journal of mathematical psychology, 1(1), 1-
217.

Lusk, J. L., & Parker, N. (2009). Consumer preferences for amount and type of fat in
ground beef. Journal of Agricultural and Applied Economics, 41(01), 75-90.

Mackenzie, J. (1990). Conjoint analysis of deer hunting. Northeastern Journal of
Agricultural and Resource Economics, 19(2), 109-117.

Maclean, J., Hardy, B., & Hettel, G. (2013). Rice Almanac: Source Book for One of the
Most Important Economic Activities on Earth: IRRI.

R.6



Marreiros, C., & Ness, M. (2009). A conceptual framework of consumer food choice
behaviour. Wiley

Mes &s, F. J., Mart mez-Carrasco, F., Martfez, J. M., & Gaspar, P. (2011). Functional
and organic eggs as an alternative to conventional production: a conjoint
analysis of consumers' preferences. Journal of the Science of Food and
Agriculture, 91(3), 532-538.

Mhlanga, S. (2010). Economic Analysis of Consumer Based Attributes for Rice in
Benin. MSc thesis, McGill University, Montreal, Canada

Moore, W. L., Gray-Lee, J., & Louviere, J. J. (1998). A cross-validity comparison of
conjoint analysis and choice models at different levels of aggregation.
Marketing Letters, 9(2), 195-207.

Murphy, M., Cowan, C., Meehan, H., & O'Reilly, S. (2004). A conjoint analysis of
Irish consumer preferences for farmhouse cheese. British Food Journal,
106(4), 288-300.

Musa, M., Othman, N., & Fatah, F. A. (2011). Determinants of consumers purchasing
behavior for rice in Malaysia. American International Journal of
Contemporary Research, 1(3), 159-167.

Muthayya, S., Sugimoto, J. D., Montgomery, S., & Maberly, G. F. (2014). An
overview of global rice production, supply, trade, and consumption. Annals of
the New York Academy of Sciences, 1324(1), 7-14.

Napasintuwong, O. (2012). Survey of recent innovations in aromatic rice. Paper
presented at the 131st EAAE Seminar ‘Innovation for Agricultural
Competitiveness and Sustainability of Rural Areas’, Prague, Czech Republic.

Ness, M. R., & Gerhardy, H. (1994). Consumer preferences for quality and freshness
attributes of eggs. British Food Journal, 96(3), 26-34.

Northen, J. R. (2000). Quality attributes and quality cues Effective communication in
the UK meat supply chain. British Food Journal, 102(3), 230-245.

Novotorova, N. K., & Mazzocco, M. A. (2008). Consumer preferences and trade-offs
for locally grown and genetically modified apples: a conjoint analysis
approach. Editorial Staff, 11(4), 82.

Oliver, M., Nute, G., Furnols, M. F., San Julidn, R., Campo, M., Safudo, C., D &z, M.
(2006). Eating quality of beef, from different production systems, assessed by
German, Spanish and British consumers. Meat science, 74(3), 435-442.

Orme, B. K. (2010). Getting started with conjoint analysis: strategies for product
design and pricing research: Research Publishers.

Orme, B.K (2014). Getting started with conjoint analysis: Strategies for product
design and pricing research: Research Publishers.

R.7



Pemandu, (2010). Economic transformation programme. From tiny grains to bigger
possibilities. http://etp.pemandu.gov.my/upload/Fragrant_Rice.pdf

Rachmat, R., Thahir, R., & Gummert, M. (2006). The empirical relationship between
price and quality of rice at market level in West Java. Indonesian Journal of
Agricultural Science, 7(1).

Randall, A. (1986). The possibility of satisfactory benefit estimation with contingent
markets. Valuing Environmental Goods: An Assessment of the Contingent
Valuation Method, 114-122.

Randall G. M., James F. T., (2009). Rice quality handbook. University of California,
Agriculture and Natural Resources. Department of Agriculture, Federal Grain
Inspection Service. https://books.google.com.my/books?id=Ni4C73mFAvUC

Rao, V. R. (2014). Applied conjoint analysis: Springer.

Réhr, A., Liddecke, K., Drusch, S., Mdler, M., & Alvensleben, R. (2005). Food
quality and safety—consumer perception and public health concern. Food
control, 16(8), 649-655.

Roitner-Schobesberger, B., Darnhofer, I., Somsook, S., & Vogl, C. R. (2008).
Consumer perceptions of organic foods in Bangkok, Thailand. Food policy,
33(2), 112-121.

Rosen, S. (1974). Hedonic prices and implicit markets: product differentiation in pure
competition. Journal of political economy, 82(1), 34-55.

Rosenberg, M. J. (1956). Cognitive structure and attitudinal affect. The Journal of
abnormal and social psychology, 53(3), 367.

Rutsaert, P., Demont, M., & Verbeke, W. (2013). 23 Consumer Preferences for Rice in
Africa. Realizing Africa's rice promise, 294.

Samir, S., Carmen, G. R. M., & Calatrava Requena, J. (2002). Identifying and pricing
rural landscape preferences in mountainous Mediterranean areas by conjoint
analysis and contingent valuation method.

Schiffman, L., & Leslie, L. (2000). Consumer Behavior , Wisconsin Prentice Hall
International. Inc. Sherman, SP (1985).

Shabbir, M. A., Anjum, F. M., Zahoor, T., & Nawaz, H. (2008). Mineral and pasting
characterization of Indica rice varieties with different milling fractions.
International Journal of Agriculture and Biology, 10(5), 556-560.

Shepherd, R. (1999). Social determinants of food choice. Proceedings of the Nutrition
Society, 58(04), 807-812.

Siddiq, E., Vemireddy, L., & Nagaraju, J. (2012). Basmati rices: genetics, breeding and
trade. Agricultural Research, 1(1), 25-36.

R.8



Smallwood, D. M., & Blaylock, J. R. (1991). Consumer demand for food and food
safety: models and applications Economics of food safety (pp. 3-27).

Steenkamp, J.-B. E. (1997). Dynamics in consumer behavior with respect to
agricultural and food products Agricultural marketing and consumer behavior
in a changing world (pp. 143-188).

Sudha, V., Spiegelman, D., Hong, B., Malik, V., Jones, C., Wedick, N. M., . . .
Ponnalagu, M. M. (2013). Consumer Acceptance and Preference Study
(CAPS) on brown and undermilled Indian rice varieties in Chennai, India.
Journal of the American College of Nutrition, 32(1), 50-57.

Sun, J., Hou, C., & Zhang, S. (2008). Effect of protein on the rheological properties of
rice flour. Journal of food processing and preservation, 32(6), 987-1001.

Sundaram, R. M., Vishnupriya, M. R., Biradar, S. K., Laha, G. S., Reddy, G. A., Rani,
N. S., Sonti, R. V. (2008). Marker assisted introgression of bacterial blight
resistance in Samba Mabhsuri, an elite indica rice variety. Euphytica, 160(3),
411-422.

Suwannaporn, P., & Linnemann, A. (2008). Consumer preferences and buying criteria
in rice: A study to identify market strategy for Thailand Jasmine rice export.
Journal of Food Products Marketing, 14(4), 33-53.

Tan, S.-L. (2003). Malaysia & Singapore: Lonely Planet.

Teague, J. L., & Anderson, D. W. (1995). Consumer preferences for safe handling
labels on meat and poultry. Journal of Consumer Affairs, 29(1), 108-127.

Tikka, P. M., Kuitunen, M. T., & Tynys, S. M. (2000). Effects of educational
background on students' attitudes, activity levels, and knowledge concerning
the environment. The journal of environmental education, 31(3), 12-19.

Tomlins, K., Manful, J., Gayin, J., Kudjawu, B., & Tamakloe, 1. (2007). Study of
sensory evaluation, consumer acceptability, affordability and market price of
rice. Journal of the Science of Food and Agriculture, 87(8), 1564-1575.

Tomlins, K., Manful, J., Larwer, P., & Hammond, L. (2005). Urban consumer
preferences and sensory evaluation of locally produced and imported rice in
West Africa. Food Quality and Preference, 16(1), 79-89.

Tran, T. U., Suzuki, K., Okadome, H., lkezaki, H., Homma, S., & Ohtsubo, K. i.
(2005). Detection of changes in taste of japonica and indica brown and milled
rice (Oryza sativa L.) during storage using physicochemical analyses and a
taste sensing system. Journal of Agricultural and Food Chemistry, 53(4),
1108-1118.

Unnevehr, L., Duff, B., & Juliano, B. O. (1992). Consumer demand for rice grain

quality: Terminal Report of IDRC Projects, National Grain Quality (Asia),
and International Grain Quality Economics (Asia): Int. Rice Res. Inst.

R.9



USDA Foreign Agricultural Service, (2010). Malaysia grain and feed annual.
Retrieved from
http://gain.fas.usda.gov/Recent%20GAIN%20Publications/Grain%20and%20
Feed%20Annual_Kuala%20Lumpur_Malaysia_2-19-2010.pdf.

USDA Foreign Agricultural Service, (2010). Malaysia grain and feed annual.
Retrieved from
http://gain.fas.usda.gov/Recent%20GAIN%20Publications/Grain%20and%20
Feed%20Annual_Kuala%20Lumpur_Malaysia_2-19-2010.pdf.

USDA Foreign Agricultural Service, (2014). Malaysia grain and feed annual.
Retrieved from
http://gain.fas.usda.gov/Recent%20GAIN%20Publications/Grain%20and%20
Feed%20Annual_Kuala%20Lumpur_Malaysia_2-14-2014.pdf

van der Pol, M., & Ryan, M. (1996). Using conjoint analysis to establish consumer
preferences for fruit and vegetables. British Food Journal, 98(8), 5-12.

van Kleef, E., van Trijp, H. C., & Luning, P. (2006). Internal versus external
preference analysis: An exploratory study on end-user evaluation. Food
Quality and Preference, 17(5), 387-399.

Van Liere, K. D., & Dunlap, R. E. (1980). The social bases of environmental concern:
A review of hypotheses, explanations and empirical evidence. Public opinion
quarterly, 44(2), 181-197.

Vriens, M. (1995). Conjoint analysis in marketing: Developments in stimulus
representation and segmentation methods: Labyrint.

Walisinghe, B., & Gunaratne, L. (2012). Consumer preferences for quality attributes of
rice: A Conjoint Analysis. Sri Lankan Journal of Agricultural Economics, 10.

Wherrett, D., Huot, C., Mitchell, B., & Pacaud, D. (2013). Canadian diabetes
association 2013 clinical practice guidelines for the prevention and
management of diabetes in Canada: type | diabetes in children and
adolescents. Can J Diab, 37.

Wittink, D. R., & Cattin, P. (1989). Commercial use of conjoint analysis: An update.
The journal of marketing, 91-96.

Wongpornchai, S., Sriseadka, T., & Choonvisase, S. (2003). ldentification and
quantitation of the rice aroma compound, 2-acetyl-1-pyrroline, in bread
flowers (Vallaris glabra Ktze). Journal of Agricultural and Food Chemistry,
51(2), 457-462.

Yamane, T. (1973). Statistics: an introductory analysis: Harper and Row.
Zakrys, P., O’Sullivan, M., Allen, P., & Kerry, J. (2009). Consumer acceptability and

physiochemical characteristics of modified atmosphere packed beef steaks.
Meat science, 81(4), 720-725.

R.10



Zhang, G., Malik, V. S., Pan, A., Kumar, S., Holmes, M. D., Spiegelman, D., . . . Hu,
F. B. (2010). Substituting brown rice for white rice to lower diabetes risk: a
focus-group study in Chinese adults. Journal of the American Dietetic
Association, 110(8), 1216-1221.

R.11



	title
	Chapters B5
	cp1
	cp2
	cp3
	cp4
	cp5
	references
	BIODATA OF STUDENT
	Blank Page
	Blank Page
	Blank Page
	Blank Page




