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Relative Importance Rankings for Pork 
Attributes by Asian-Origin Consumers in 
California: Applying an Ordered Probit 
Model to a Choice-Based Sample 

Kevin Chen, Murad Ali, Michele Veeman, Jim Unterschultz, 
and Theresa Le 

ABSTRACT 

This paper reports on a study examining the ranking of \elected attributes of fresh pork 
by Asian-origin consumers in San Francisco, California. Freshness is ranked as the most 
important attribute. followed by the attributes of the color of meat, lowness in fat, and the 
whitenesx of fat. The attributes of price. freedom from chemicals, and being USDA 1;lbelled 
were also ranked to be of importance. Empirical results from an ordered probit model, 
postulated to explain respondents' importance rankings of attributes, suggested that partic- 
ular demographic and socio-economic characteristics v f  Asian-origin consumers inf uenced 
the importance ranking.; of selected pork attributes. The findings suggest that Asian-origin 
consumers should not be treated aa a single horllogenous niche group in marketing. since 
there are identitiable s ~ ~ b - g r o ~ ~ p s  of these conburners with specific attitl~des and preferences. 

Background 

California is a large market  for many  h o d  
products. including pork. T h e  fact  that most  
pork consumed in California mus t  b e  shipped 
into the state makes  this a market  o f  particular 

'ions. interest t o  pork suppliers in other  reg '  
Re cogn i t i on  o f  i nc r ea s ing  e t h n i c  d ive r s i t y  
a mong  California consumers,  a s  in many other  
North American food  markets, raises interest 
in identifying preferences of  particular ethnic 
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origin groups for  particular foods  (Senauel; 
A s p  and  Kinsey. 1992). Arnong the various 
ethnic-origin subgroups  that have  distinct food 
preferences, the  ethnic Asian-origin sub-mar- 
ket  is  o f  particular interest t o  pork suppliers. 
For  example,  the ethnic Asian-origin popula- 
tion in the Pacific Northwest has  been identi- 
tied a s  a potential niche marke t  for  western 
Canadian fresh pork (Kuperis  et al. ,  1999). Ur- 
ban  niche markets  for  fresh pork in northern 
California may a l so  b e  of  potential interest t o  
suppliers frorn this region. Howeven  to this 
point relatively little information is available 
that assesses consumers '  preferences in this 
ethnic market  segment .  

A number  o f  factors  contr ibute to interest  
in ident ifying information o n  the  preferences 
of  Asian-origin f resh  pork  consumer s  in  San  
Francisco.  First,  pork i s  the  pr imary  mea t  
consumed  b y  many  Asian-origin consumers .  



For example, altliough per-capita meat con- 
surnption in Hong Kong and %wan is lower 
than in North America, consuniption of pork 
is much higher in these countries than in 
North America. Specifically. USDA data for 
1997 indicate that per-capita consumption of 
pork was some 1 1  kg more in Taiwan than in 
the Un~ted States. u hile people in Hong Kong 
consumed about 24 kg more pork than their 
American counterparts (USDA. 1999). A 
large proportion of America's Asian-origin 
population resides in California and this pop- 
ulation segment is growing (State of Califor- 
nia, 2000, 1998b). Much of America's Asian- 
origin population is concentrated i n  the large 
urban centers in the west (USDC, 1995). De- 
mographic PI-ejections suggest rapid future 
growth of this ethnic group. due to irnrnigra- 
tion (Reale. 2000). It has also been docu- 
mented Illat different approaches and methods 
apply to ~nerchandising and retailing fresh 
pork for the Asian-origin market segment than 
to other population segments (Kuperis et al.. 
1999). One reflection o f  these differences is 
that more than hall' of Asian-ori,' .rln consumers 
in  San Francisco purchase their fresh pork in 
Asian stores (Le, 1999). Ethnic Asian retail 
food stores carry different varieties of pork 
cuts and parts than is typically the case for 
conventional supermarkets. 

To meet the requirements for effective mur- 
keting to a segment of cthnic consunless. mar- 
keters need to identify and understand both the 
nature of' the pork attributes that are most val- 
ued by ethnic-origin consumers and the factors 
that determine these preferences. Such knowl- 
edge should enable suppliers to deterrnine 
more effective marketing strategies to pene- 
trate this market segment. Ethnic AsianIPacific 
Islanders comprised 34 percent of' the popu- 
lation of San Francisco County in July 1998, 
an increase fro111 the 28 percent of the total 
population reported in the 1990 census (State 
of California, 2000). This study focuses on 
identifying preferences t'or fresh pork by 
Asian-origin consumers in San Francisco, Cal- 
ifornia. 

Many studies have investigated consunlers' 
attit~tdes towards meat purchases and meat 
consulnption ( H u i  et al. 1995; Capps and 
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Schmi t~  1991: Jordan and Elnagheeb 1991; 
Frazao and Cleveland 1994; Menkhaus et al. 
1985; Smallwood et al. 1994; Senauer et al. 
1992; Tippett and Goldman 1994; Wohlgenant 
et al. 1985). One fincling of thesc studies is 
that geographic. demographic, and socioeco- 
nomic factors can be important factors in cle- 
termining consumers' preferences and meat 
consumption. Most of these studies focitsed on 
aggregate consun~ption of intlividual meats. 
aggregate meat consumption, and selected at- 
tributes of meats. There has been little rc- 
search focus on  prcterences of Asian-origin 
consumers for meat. 

This paper examines how Asian-origin 
consumers rank a variety of selected attributes 
of I'resh pork and evaluates the sittiultaneous 
effects of demographic and socioeconomic 
factors oS Asian consumers on theis preferenc- 
es for these pork attributes. The data applied 
i l l  this study are from a survey of Asian-origin 
consumers conducted in San Francisco, Cali- 
fornia i n  1998. A total of 173 Asian consurn- 
el-s were intercepted at sniall Asian stores, 
large Asian stores. American-style Asian su- 
permarkets, and Asian butcher shops. The 
sample that resulted is store based rind thus is 
a choice-based sample. Non-paranletric ap- 
proaches were applied to assess the irnpor- 
tance oi' the various attributes. An ordered 
prohit model. which is amenable to the choice- 
based sampling procedure, is applied to the 
survey data to investigate the effects of de- 
mographic and socioeconomic factors of the 
sampled Asian-origin consumers on their pref- 
erences for fresh pork attributes. 

Survey Design and Data Collection 

The data applied in this st~ldy are from a sur- 
vey of Asian-origin shoppers conducted in San 
Francisco, California in 1998. Rather than us- 
ing telephone and mail surcey methods to con- 
tact respondents. a mall intercept method was 
chosen because of its relatively low cost and 
flexibility. The survey instrument was de- 
signed i n  consultation with meat retailers and 
wholesalers catering to ethnic-Asian shoppers 
in the lnajor Chinatown region of San Fran- 
cisco. Pre-testing was conducted with Asian- 
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origin shoppers in San Francisco. following 
Ltssessments of an earlier version of the survey 
in Eclmonton, Alberta and in Vancouver. Brit- 
ish Colunibia. 

To elicit information on consumers' per- 
ception ot attr~bute\ of fresh pork in San Fran- 
ci\co, the \elf-explication approach outlined 
below was adopted In the \ur\ey. The advan- 
tage of this approach is that it is sirnple to use, 
partic~~larly when large numbers of attrihutes 
are of interest as is the case in this study. Em- 
pirical results have suggested that this ap- 
proach is likely to yield predictions that are 
generally comparable to those of traditional 
conjoint analysis (Green and Srinivasan 1990, 
p. 10). 

The self-explication approach has several 
possible problems. For example, substantial 
inter-correlation rnay apply between attributes 
and this can make it difficult for the respon- 
dent to provide ratings for levels of an attri- 
bute, holding all else constant. Another poten- 
tial problem is that the question "how 
important is an attribute" can be viewed to be 
ambiguous. in that the respondent may answer 
in terms of histher own ranye of experience, 
rather than relative to the experimentally de- 
fined range of attribute levels (Green and Sri- 
nivasan 1990). 

The nature of the self-explication proce- 
dure is that respondents were first asked to 
evaluate the importance rating of each selected 
attribute, using a scale from 1 to 5 ,  with I 
representing "not important at all" and 5 rep- 
resenting "extreme1 y important". Respon- 
dents were then asked to allocate a specilic 
number of points (specified as from 1 to 6 in 
this survey. with 1 representing the least ini- 
portant attribute and 6 representing the most 
important attribute) across the attributes, to re- 
flect their relative importance or ranking. The 
respondents' relative importance ranking for 
each attribute. termed the part-~r7ortlz c?f't/~(> czt- 

tribute in the marketing literature on attribute 
valuation (Green and Srinivasan 1990, p 9), is 
obtained by multiplying the importance rating 
for each attribute by its attribute ranking, giv- 
ing part-worth values from I to 30. 

A total of 173 of the Asian-origin consum- 
ers who were intercepted completed the inter- 

view-based survey. Interviews were conducted 
with respondents at small Asian stores, large 
Asian stores. American-style Asian supermar- 
kets, and Asian butcher shops in the China- 
town regions of San Francisco from Septem- 
ber to October, 1998. The criteria for 
individual shoppers to be included in the sam- 
ple were that each individual must he a con- 
sumer of pork and be of Asian descent. The 
data collected from sniall Asian stores came 
from the "Main Chinatown" and the "New 
Chinatown" districts of  San Francisco. The 
data for large Asian stores were collected from 
customers of the "99" Ranch Markets located 
in suburban areas of San Francisco. Customers 
of Asian origin shopping at American-style or 
conventional supermarkrts were sought at 
Safeway, Andornico, and Cala Foods outlets 
in the Chinatown areas notecl above. The data 
for cu\tomet-s of nieat \pecialty stores were 
gathered In the M a ~ n  Chinatown area. 

Sixty-one percent of the survey interviews 
were conducted in English and 39 percent of 
the surveys were conducted in Chinese, with 
the assistance of a mandarin Chinese transln- 
tor. The largest number of surveys was con- 
ducted on a Saturday (25 percent), while the 
least number of survey interviews was con- 
ducted on Mondays or Wednesdays ( 1  0 per- 
cent). On Sundays, Thursdays, Ti~esdays. and 
Fridays the numbers of surveys conducted 
were 18 percent. 14 percent. 12 percent, and 
I I percent, respectively. Sixty-five percent of 
the surveys were conducted from 2:00 p.m. to 
5:00 p.m. Of the 173 eligible surveys, 35 per- 
cent were conducted at American-style super- 
markets, 29 percent at meat specialty stores, 
28 percent at large Asian grocery supermar- 
kets and eight percent at small (independent) 
Asian grocery stores. 

To assess the representativeness of the sam- 
ple in terrns of the demographic structure of 
the Asian-origin population of San Francisco, 
survey statistics on gender, ethnic background, 
and age structure are given in Table 1. The 
census-basecl demographic data also reported 
in Table 1 for the Asian-origin population of 
San Francisco includes Pacific Islanders. 
These two segments of the population were 
aggregated in all population censuses prior to 
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Tahle 1. Comparison of Sample Survey Characteristics and Census-based Demographic Data 
for San Francisco 

Socioeconomic and Representation Representation 

netnographic in the Survey in San Francisco 
Characteristics Categories Sample Statistics 

Gender Male 43.35% 48. IS(% 
Fernale 56.65% 5 1.85'k 

Ethnic Background Vietnamese 
Filipino 
Chinew 
Korean 
Japanew 
Other 

Age Category 5 2 4  8.67% 30.90% 
3 - 3 4  27.75%' 16.96% 
35-43 30.10% 15.58Yr 
45-54 10.9Xrh I I .867r 
55-64 2.98%' 9.35% 
>65 19.6576 15.35% 

Source: State o f  C a l i f o r n i ; ~  (I99Xa) and t h i s  rurvey. 

2000 (USDC, 2000). The survey sample has 
a slightly higher proportion of females than is 
the case for this population s e g r ~ ~ e n t .  as might 
be expected since females may be  lrlore likely 
to be grocery shoppers. Filipino and Korean 
shoppers are under represented in the survey, 
while Chinese-origin respondents are over rep- 
resented. The lowest age category, less than o r  
equal to 24 years. is under represented, as  
might be expcctcd since the census data for 
San Francisco also include the non-shopping 
population, such as  infants and young chil- 
dl-en. Age  categories of 25-34 and 15-44 
gears are over represented in the survey. In 
general these age differences might be ex- 
pected in terms of the sampled population of 
food shoppers. 

Relative Importance Rankings by Asian- 
origin Consumers for Pork Attributes 

The relative importance rankings (par t -wor th)  
for 13 selected pork attribules are summarizcd 
in Figure 1. These rankings take a ~n in imum 
value of 1 and a maximum of 30. The higher 
the surveyed consumers value a specific attri- 
bute, the higher is the relative importance 
ranking for that attribute. O n  average, Asian- 

origin consumers value freshness most highly. 
the color of meat is ranked second, a low 
amount of fat is third, whiteness of fat is 
fourth, price is fifth, freedom from chemical 
residues is sixth, and having a USDA label is 
the seventh-ranked attribute. Seasoned and 
prepared pork was considered the least-impor- 
tant attribute. 

To determine whether o r  not Asian-origin 
consumers differentiate between these various 
pork attr ibutes,  non-parametr ic  tests-the 
Kruskal-Wallis  test and Dunn's procedure  
(Berenson and Levine 1 9 9 6 ) k w e r e  applied. 
The test results are prescnted in Table 2. The 
Kruskal-Wallis test is based on the sums of the 
relative importance ranks from the sur-vey. It 
tests whether these importance rankings for 
the different attributes are equal using a Chi- 
Squared test. Dunn's procedure is a pair-wise 
multiple comparison test used to determine 
which attributes or groups of attributes differ 
in importance rankings. The Kruskal-Wallis 
test on the relative in~pol-tance I-ankings rejects 
the null hypothesis that these rankings for the 
13 pork attributes are identical. Asian-origin 
consumers differentiate between the impor- 
tance of the pork attributes. 

Application of Dunn's procedure reveals 
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Vacuum packed pork 

0 Cut arlcl packlged Pork 
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Val ~ c t )  of por h cuts 
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Country of Origiri I 

i ! 

IJSLIA label I i ! 

Whiteness of11  I 
I 

Low in 1311 

g ('olor oS meat 

Figure 1. A\lan-origin consunier\' Inean relat~ve importance ranking\ for I3 selected fresh 
pork attrlbi~tes 

four categories of order of importance for the The Conceptual and Empirical Model 
specified pork attributes (Table 2). lndlvidual 
attribute\ in the w n e  category are equally irn- Lanca\ter's conceptual f-ramework of the de- 
portant to the surveyed Asian consumers. mand for attributes provides the theoretical ba- 
Freshness is the most important attribute these sis of the model of consumer preferences that 
consumers consider when purchasing pork. is used in this study. Goods are not viewed as 
The attributes of the color of meat. lack of fat. the direct objects of utility, rather it is the at- 
and the whiteness of fat are eclually important tributes of the good:, from ivhich utility is de- 
to Asian consumers and comprise the second I-ived (Lancaster 1991 ). In this study a con- 
most important group of pork attributes. The sumer's utility function associated with the 
group of attributes that is thircl i n  importance purchase of pork is postulated in  terms of rel- 

includes the price of pork, freedom from ative importance rankings for selected pork nt- 
chemical residues. and being USDA labelled. tributes and it is hypothesised that these are 
The least-important attributes are knowing that determined by a \:ector (X)  of the consumer's 
pork comes from the United States, the avail- socio-economic and cleniographic factors. The 
ability of customized pork cuts. the variety of utility function ( U )  is not observable, but is 
pol-k cuts, packaged pork, vacuum packed assulned to ~lnderlie the observed vector of 
pork and seasoned and prepared pork. importance rankings. K (where K = 0, 1,  2, 



Table 2. Resul ts  o f  the Kruskal-Wallis Test ancl Dunn ' s  Procedure f o r  Mult iple  Colllparisons 
of  Relative Importance Ranliings f o r  Selected Fresh Pork  Attributes 

2a. Thc Ksuskal-Wallis Test 

H,,: tlie relative importance rankings of 13 selected fresh pork attributes are identical. 

H I :  the relative importance rankings of 13 selected fresh pork attributes are not difi'erent. 

O h . \ c , r ~ ~ d  Clli-.vyutrrr = 1074.385 and critical Chi-square = 76.217 at 0.01-level of significance with 12 
degree< of i.rcedo~n. The null is rejected. 

2b. Dunn's Procedure 
-- 

Mean Ranks Dunn's Procedure for 
for Fresh Pork Multiple Comparison of 

Fresh Pork Attributes Attributes 1 .  Sample Mean Ranks 

Freshness 
color of Ineat 
low in fat 
whiteness ot' tat 
price of pork 
pork free t'ro~n cllemic:~ls 
USDA label 
knowing that pork comes from USA 
customized pork cuts 
variety of pork cuts 
cut and packaged pork 
vacuuln packed pork 
seasoned and prepared pork 

::' Asian-01-igi11 consumer reln~i\.c importalicc rankings o n  [lie attributes i n  tile sanir catcgory (A,  B. C .  or D)  are not 
atatistically dil'lcl-cnt. while Asian-origin consumer relative importance ranking\ 011 the attl-ibutes in  the dil'l'eren~ cat- 
egorieh (A .  B .  C ,  or D)  are statistically different. 
.,. . The n~~nibers in the parrnthesec are the ranks of order of i~nporconcc li)r frer11 pork attributes li.oni Llunn'r procedure. 

. . . , j). Since the  vector  R is  expressed a s  an 
ordinal ranking, fol lowing Maddaln ( 1983), a n  
ordered probit model  is appl ied to  assess  the 
irnpact o f  selected socio-econornic determi-  
nants  o n  the  relative i m p o r t a ~ l c e  rankings 01' 
pork attributes fo r  Asian-origin consumers.  
T h e  model is specified as:  

( 1 ) I l  = pX + E. E - N ( 0 ,  I )  and 

pected t o  h a v e  s imilar  cut-off points.  Hence,  
f rom tlie central limit theorem, the  threshold 
level is  nssu~i ied  to  b e  normally distributed. 
T h e r e  is  n o  significance to  the  unit dis tance 
between the set  uf obsel.ved values o f  U since 
the k,'s a re  free parameters  a n d  merely pro- 
v ide  the ranking (Maclclala 1983,  p 46-49). 

T h e  probability o f  the  consumer  choos ing  
a specific ranking is  given a s  

where  k,'s a re  threshold variables o r  cut-off 
points  of the relative importance rankings f o r  p(R,  = j )  = l - p , ,  - P X )  

each  attributes a n d  E is the ell-or term.  T h e  cut- 
off points vary with inclividu;~ls. Individuals  w h e r e  @(.) is  t h e  c u m ~ ~ l a t i v e  pl-obability 
with s in~i lal-  tastes a n d  backgrounds a re  e x -  func t ion  of a nol-ma1 d i s t r ibu t ion  f o r  the  
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Table 3. Variable Codes and Statistics thr the Survey Data 

Independent Standard 
Variables Definition & Codes Mean Deviations 

SASIANSTORE vn;~ll A\i:i store = I .  otherwise = 0: 0.23 1 0.423 
I>ASIANSTORE large Asian auperrn~u-ket = 1. otherwise = 0: 0.168 0.375 
ASUPERMKT American style supermarkets = I .  otherwise = 0: 0.468 0.500 
SSTORE meat specialty store = I ,  otherwise = 0. 0.133 0.341 
GENDER Male respondent = 1: female = 0 0.434 0.497 
MEALMAKER If  the respondent is the main rneal maker, yes = I 1  no = 0 0.618 0.487 
CHINESE Chinese = I .  otherwise = 0. 0.7 1 I 0.455 
USBIRTH Born in U.S. = I ;  other = 0.  0.243 0.443 
LISY EARS Numbers of Years Lived in the States 2 1.625 16.498 
HLISIZE Number of fanlily mcrnbers in  the household 2.983 l ..305 
LINCOME uncler $29.999 = 1. o~her\vise = 0: 0.295 0.457 
MINCOME $30,000-44,999 = I .  othcs\vise = 0; 0.277 0.44'1 
HlNCOME $45.000 and over = 1, otherwise = 0. 0.428 0.496 
YOUNGAGE Unclcr 34 = 1 .  otherwise = 0; 0.364 0.483 
MIDAGE Between 35-44 = I .  otherwise = 0; 0.30 1 0.460 
OLD AGE 45 and o\er -; I. otherwise = 0. 0.335 0.473 
FULLEMPt- full tirne employment = I .  otherwise = 0. 0.572 0.496 
HIGHSCHOOL LIP to high school/technical school = 1, otherw,ise = 0; 0.364 0.483 
COLLECiE up to cc~llege = I ,  othernise = 0: 0.335 0.473 
UNIVERSITY Llniversity = I .  otherwise = 0. 0.30 1 0.460 

range of consumers '  utility. The  log-likeli- 
hood function is 

Estimation Results 

The direct use of the relative importance rank- 
i n g ~  from 1 to 30 :I.; a dependent v~iriable is 
problematic as this creates too many ordinal 
ranking categor-ics for the ordered probit mod- 
el and the available survey data. To derive the 
dependent variable to be used in  the ordered 
probit moctel, the relative importance rankings 
for each attribute are re-categorized into six 
g~)u1-7sot' ranks-0, I, 2,  3, 4, and 5. Rank 0 
stands for the relative importance ranking.; 
from 1 to 5, Rank 1 l'rom 6 to 10, Rank 2 
from l l to  15. Rank 3 from 16 to  20. Rank 4 
from 21 to 25, and Rank 5 from 26 to 30. The  
frequency distributions of the relative impor- 
tance ranhings over these six ranks were 
checked for each attribute and each rank haci 
one or  more survey observations. 

Several ordered probit ~ n c d c l s  with diffcr- 

ent specilications of the independent vt~riahles 
were initial1 y assesaecl. Collinearity was ex- 
hibited for several response variables that were 
iliitially postulated to be independent. Based 
on a priori considerations and trial and error 
estimation, the set of variables defined in Til- 
ble 3 was chosen for the ordered probit mod- 
els. The spccitied socioecono~nic and demo- 
graphic characteristics include age, gender, 
number of years living in the United States, 
ethnic background, education, employment 
status. :uid whether or not the respondent pre- 
pare% most of the meals in the household. All 
but two explanatory variables are expressed as 
binary val-iribles. O for nonoccurrence and I 
for occurrence. The  exceptions are the number 
of years that the respondent has been living in 
the United States and the size 01'  the house- 
holcl. both of which are continuous variables. 
The variables, their definitions, and the descrip- 
tive statistics for these are given in Table 3. 

Separate models were estimated for all 13 
fresh pork attributes using the ordered probit 
model. The  dummy variables OLDAGE, HIN- 
COME, and UNIVERSITY were clropped to  
avoid singularity problenls in the respondent's 
















