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The “service-dominant logic” focuses on the firm and the
customer cocreating value, as defined by the customer.
Achieving this orientation requires firms to understand
which components of the service concept are most impor-
tant to different subsets of customers. However, research
on the relative importance to customers of core and
peripheral service components has produced mixed
results. Using data from the U.S. airline industry, the fact
that the relative influence on customer satisfaction of
core (e.g., operational performance) and peripheral
(e.g., service interactions and physical setting) service
components is moderated by customer characteristics is
demonstrated. Consistent with Vargo and Lusch’s
premises that “the customer is always a co-creator of
value” and that value is “uniquely and phenomenologi-
cally determined by the beneficiary,” the conclusion that
a parsimonious model of customer satisfaction demands

consideration of both the service concept and customer
characteristics is reached.

Keywords: customer satisfaction; service-dominant logic;
core attributes; individual differences

INTRODUCTION

Researchers and practitioners are keenly interested in
understanding what drives customer satisfaction, in part
because studies find that customer satisfaction is an
antecedent of increased market share, profitability, posi-
tive word of mouth, and customer retention (e.g.,
Anderson, Fornell, and Lehman 1994). Consistent with
early conceptualizations of the “service concept” as a
bundle of goods and services, overall satisfaction has
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been shown to be well explained by satisfaction with con-
stituent service components (e.g., Athanassopoulos and
Iliakopoulos 2003; Mittal, Kumar, and Tsiros 1999;
Mittal, Ross, and Baldasare 1998). However, a criticism
of these attribute-based models of customer satisfaction
is that it is difficult to generalize from them to create
robust theories about customer satisfaction (Oliver 1997).
Researchers have attempted to address this criticism by
using general service typologies to relate characteristics
of the service concept to customer satisfaction outcomes
with mixed success (e.g., McDougall and Levesque 2000;
Ostrom and Iacobucci 1995). In this article, we argue that
the service-dominant logic (SDL), a recent advance in
service marketing (Vargo and Lusch 2004, 2008), offers a
promising avenue for refining the attribute-based model
of customer satisfaction for services.

In spite of extensive research on how customer charac-
teristics influence service encounters, Cook, Goh, and
Chung (1999) observed that most service typologies focus
exclusively on discriminating characteristics of the service
concept, ignore customer characteristics and implicitly treat
all customers as identical. We find a similar focus on
service characteristics in studies relating service typologies
to customer satisfaction. Yet SDL holds that the customer is
integral to the relational exchange with the firm and co-
creates value in use (Lusch and Vargo 2006; Vargo and
Lusch, 2004, 2008). In a recent article, Vargo and Lusch
(2008) amend their earlier foundational premises on the
SDL to recognize that “the customer is always a co-creator
of value” (p. 3) and value is “uniquely and phenomenolog-
ically determined” (p. 9) by the customer. In this article,
we take customer satisfaction as an indicator of “value
creation” and examine in the setting of U.S. passenger air
travel, whether demographic and situational differences
among customers moderate the relative importance of com-
ponents of the service concept on overall satisfaction. We
treat the customer as a unique, endogenous contributor to
and evaluator of the value-creation process and demon-
strate that incorporating customer characteristics into
models that relate the service concept to customer satisfac-
tion produces demonstrably better-fitting models that evi-
dence real differences in what customers value. We posit
that the mixed results of previous studies may be due to
lack of consideration of unique customer characteristics
that may influence the valuation of the cocreated service.

It is well documented that customer characteristics
(e.g., gender, age, income) have an important effect on the
level of customer satisfaction (Bryant and Cha 1996;
Danaher 1998; Johnson and Fornell 1991; Mittal and
Kamakura 2001). Moreover, studies show that customer
characteristics moderate outcomes of customer satisfaction
including repurchase intentions (Mittal and Kamakura
2001) and share of wallet (Cooil et al. 2007). Invoking
SDL, particularly foundational Premise 10, which main-
tains that the creation of value is uniquely determined by

the customer (Vargo and Lusch 2008), we hypothesize that
customer characteristics also moderate the constituent
service elements of customer satisfaction, that is, that cus-
tomer characteristics explain differences in the composi-
tion of overall satisfaction. Following the approach of
prior studies (e.g., Kamakura et al. 2002; McDougall and
Levesque 2000), we model overall customer satisfaction as
a function of satisfaction with components of the service
concept (i.e., attribute-based models of satisfaction) using
customer-level data from the U.S. passenger airline indus-
try. We then turn to the central proposition of the article
and demonstrate that within the air travel industry, the com-
position of the customer satisfaction model (i.e., what
matters to customers) differs significantly across customers
with different demographic (e.g., gender, age) and situa-
tional characteristics (e.g., class of service). Consistent with
prior studies, we find that many individual differences are
associated with systematically higher (lower) levels of sat-
isfaction. However, the more interesting and novel contri-
bution of our analysis is showing that individual customer
differences moderate the influence of the constituent ele-
ments on overall satisfaction. Indeed, in many cases, it is
the composition of customer satisfaction rather than (or in
addition to) the mean level of satisfaction that differs
between customers. Our findings are consistent with SDL
in that the customer uniquely shapes the value creation
process, particularly when value is defined as “value in use”
as determined by the customer. An important implication of
our findings is that managing customer satisfaction requires
knowledge of elements of the service concept and customer
characteristics to provide a complete picture of the co-
creation process that generates customer satisfaction.

The article is organized as follows. In the next section,
we develop hypotheses about the influence of core and
peripheral service components on overall satisfaction in
air travel and consider research on how customer satis-
faction varies with customer characteristics. The third
section describes the empirical research setting, the data
and variable measures. The fourth section presents results
of using structural equation modeling to estimate the
attribute-based model and to test hypotheses about the
moderating effects on the model of customer characteris-
tics. We conclude with a discussion of managerial impli-
cations, limitations, and directions for future research.

LITERATURE REVIEW AND RESEARCH
HYPOTHESES

The Association Between Customer
Satisfaction and the Service Concept

Sasser, Olsen, and Wyckoff (1978) coined the term
“service concept” to describe the bundle of elements
packaged for sale to the customer. Service operations and
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service marketing studies posit two fundamental types of
service attributes: core attributes (what is delivered) and
peripheral attributes (how it is delivered; Chase and
Stewart 1994; Iacobucci and Ostrom 1993; McDougall
and Levesque 2000). Iacobucci and Ostrom define core
attributes as “the core of a service is that part of the
service we think of when we name the service” (p. 258).
Peripheral attributes are then everything else.1 Peripheral
attributes can be subdivided further into physical (Bitner
1990; Chase and Stewart 1994) and interactional
(Butcher, Sparks, and O’Callaghan 2003; Chase and
Stewart 1994) attributes. Physical attributes include envi-
ronmental, mechanical, and inanimate components of the
service delivery. The interactional attributes include all of
the interpersonal encounters involved in the service
delivery. Prior research demonstrates that both core and
peripheral attributes are positively associated with over-
all service quality and customer satisfaction (Butcher
2005; Butcher, Sparks, and O’Callaghan 2003; Chase

and Stewart 1994; Iacobucci and Ostrom 1993;
McDougall and Levesque 2000).2 Thus, in the empirical
analysis that follows we make this prediction:

Hypothesis 1: Overall customer satisfaction is posi-
tively related to satisfaction with core and periph-
eral attributes of passenger air travel.

The Moderating Effects of Customer
Characteristics on Attributes of Customer
Satisfaction

Research has shown that individual customer differ-
ences (e.g., gender, age, income) are significant determi-
nants of the mean level of satisfaction as depicted in
Figure 1 (e.g., Bryant and Cha 1996; Johnson and Fornell
1991; Söderlund 2002). Subsequent studies have shown
that customer characteristics are also associated with out-
comes of customer satisfaction. For example, Mittal and
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Kamakura (2001) explored the moderating role of cus-
tomer characteristics on the relation between satisfaction
and repurchase intentions, and Cooil et al. (2007) inves-
tigated the moderating role of customer characteristics on
the relation between customer satisfaction and customer
loyalty. However, we find no research that explores the
moderating role of these variables at the prior stage of
satisfaction evaluation formation. That is, we find no
studies that investigate whether customer characteristics
moderate the relation between satisfaction with core and
peripheral attributes and overall satisfaction, thereby
affecting the composition of satisfaction. We find this
omission curious in light of current developments in the
marketing literature that recognize customers as co-
creators of value and the ones who determine the value
created (e.g., Vargo and Lusch 2004, 2008).

Early on, Lovelock (1983) recognized that multidi-
mensional service typologies are needed to explain com-
plex managerial phenomena parsimoniously. However,
as Cook, Goh, and Chung (1999) observe, most typolo-
gies consider only multiple characteristics of the service
concept.3 Customer segmentation strategies are premised
on the supposition that customers value service attributes
differently (Danaher 1998). As customers take on greater
roles as cocreators of value, it seems likely that customer
characteristics will interact with the service delivery
process and that these interactions may alter the association
between individual service components and overall satis-
faction. We posit that in the case of customer satisfaction, it
is important to jointly consider elements of the service con-
cept and characteristics of customers as cocreators.

Cooil et al. (2007) note that customer characteristics
comprise both demographic and situational characteris-
tics and state that it is important to investigate the mod-
erating effects of both types, since prior literature has
demonstrated that they both influence customer satisfac-
tion. Demographic variables, such as age, gender, and
socioeconomic status, are specific to the customer, while
situational characteristics, such as expertise, are specific
to the context. A study providing an example of an inves-
tigation of the moderating effects of situational character-
istics is Wangenheim (2003), who investigated how four
situational characteristics—purchase uncertainty, switch-
ing costs, duration of customer relationship, and purchase
importance—moderated the relation between customer
satisfaction and loyalty in a business-to-business setting.
Knowledge about both types of characteristics, demo-
graphic and situational, is useful and important for creat-
ing customer segments for targeted marketing campaigns.

We use those variables identified in Cooil et al. (2007)
and Mittal and Kamakura (2001) as a basis for selecting
our specific demographic variables of gender, age, and
income and our situational variable of experience. Class

of service is an important additional situational variable
in passenger air travel. All of these variables fit well with
Vargo and Lusch’s (2008) premise of phenomenological,
experiential factors influencing the determination of
value that is assigned by the service beneficiary. Our
framework is depicted in Figure 1.

Customer Characteristics as Factors
in the Evaluation of Satisfaction

In the paragraphs that follow, we develop hypotheses
about the moderating effects of demographic characteristics
(gender, age, and income) and situational characteristics
(experience and class of service) on the relation between
satisfaction with service components and overall cus-
tomer satisfaction. Although we seek to provide specific
hypotheses about these characteristics that are grounded
in prior research and to support their inclusion in an
inquiry of phenomenological elements that influence
value evaluations by customers (Vargo and Lusch 2008),
we are intentionally parsimonious in our coverage of any
single characteristic; our larger aim is to provoke consid-
eration of customer characteristics (perhaps many more
than we consider) as indicators of the cocreation process
that influences customer satisfaction in services.

Gender. Past research finds that women report greater
overall satisfaction than men (e.g., Bryant and Cha 1996;
Mittal and Kamakura 2001). One explanation for this
finding is that women may be more experienced shoppers
with more skill at making attribute comparisons.
Experience enables them to identify items that best fit
their personal needs and leads to higher overall satisfac-
tion than men (Bryant and Cha 1996). A second explana-
tion is suggested by Mittal and Kamakura (2001), who
find that women are less likely to tell the truth about neg-
ative experiences than men.

In addition to finding differences in the levels of satis-
faction between men and women, past research identifies
differences in the relative weights that men and women
assign to the service concept components that are often
attributable to differences in leadership style (Eagly,
Makhijani, and Klonsky 1992) and information-process-
ing style (Meyers-Levy 1991). The findings suggest that
women focus more on the interpersonal components of a
service interaction (Iacobucci and Ostrom 1993). In fact,
with respect to general buying behavior, research has
shown that women’s purchases are influenced more heav-
ily by their evaluations of the personal interactions
(Zeithaml 1985) and sales personnel consultations
(Gilbert and Warren 1995) than are men’s purchases. As a
result, we hypothesize that, on average, women are more
satisfied than men, that the composition of the model of
customer satisfaction differs between men and women,
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and in particular that interactional components influence
overall satisfaction more for women than for men.

Hypothesis 2a: Women have a higher mean level of
overall satisfaction than men in the model of
attribute-level satisfaction.

Hypothesis 2b: The structural model relating attribute
satisfaction to overall satisfaction in the passenger
air travel industry differs between women and men.

Hypothesis 2c: The interactional component of service
satisfaction in the passenger air travel industry will
be more important to women than to men.

Passenger age. Elderly people are, on average, slower in
encoding new information and in retrieving information
stored in memory, thus reducing information-processing
capability (John and Cole 1986). Although they may have
expertise gained from experience, the benefits of this exper-
tise are not as readily accessible. Mittal and Kamakura
(2001) explain that older people may have lower “thresh-
olds of acceptable satisfaction” because information search
for a new provider is more costly. However, research also
suggests that age-related differences in product or service
evaluations may be due to different expectations, driven by
differences in society and culture at birth and maturation
(Bryant and Cha 1996). In general, past research has found
that older people are more satisfied than younger people
(Bryant and Cha 1996; Mittal and Kamakura 2001); conse-
quently, we hypothesize the following:

Hypothesis 3a: Older respondents have a higher mean
level of overall satisfaction than younger respondents
in the model of attribute-level satisfaction.

Hypothesis 3b: The structural model relating attribute sat-
isfaction to overall satisfaction in the passenger air
travel industry differs for individuals of different age.

We make no predictions about the relative influence of
core versus peripheral attributes on overall satisfaction
for passengers of different ages.

Income. Income is often used as a proxy for education
and, thus, as an indicator of the potential for in-depth
information processing (Homburg and Giering 2001).
Past research has explored the direct effects of income on
satisfaction. Bryant and Cha (1996) found that satisfac-
tion declines as income rises. Although quality rises as
more expensive goods are purchased, expectations also
rise. Mittal and Kamakura (2001) propose that those with
lower levels of education, much like elderly people,
accept lower levels of satisfaction because the search for
alternatives is more costly. Although the interaction
effects of income and attribute weighting on satisfaction
have not been studied before, we predict that, as a result
of more efficient information processing and a greater

understanding of the attribution of responsibility (Folkes
1988), consumers with higher income levels weight more
heavily those components of the service that are under the
airline’s control. Thus, we expect that those with higher
income put less emphasis on core components and weight
the peripheral (interactional and physical) components
most heavily. As a result of high expectations, we also
predict that satisfaction will decline as income rises.

Hypothesis 4a: Higher income individuals have a lower
mean level of overall satisfaction than do lower
income individuals in the model of attribute-level
satisfaction.

Hypothesis 4b: The structural model relating attribute
satisfaction to overall satisfaction in the passenger
air travel industry differs for individuals of differ-
ent income levels.

Hypothesis 4c: Evaluations of core components of service
satisfaction will be less influential on overall satis-
faction evaluations for higher income respondents
than for lower income respondents.

Experience. Although expertise has been studied
extensively in the context of information search and pro-
cessing (e.g., Alba and Hutchinson 1987), there is mixed
evidence on its effects on service evaluations. Given that
repeated encounters with a service provider are largely
driven by self-selection of a product’s loyal customers,
we might expect that overall satisfaction is higher for
experts than novices (Johnson and Fornell 1991).
However, researchers have put forth contrasting theories,
such as Reinartz and Kumar (2002), who argue that loyal
customers are more demanding as a result of their higher
expectations. Similarly, Zeithaml and Bitner (2002) sug-
gest that a broader range of past experience may increase
the individual’s ideal level of service. Since previous
research provides no unambiguous prediction about the
effect of experience on the level of satisfaction, we make
no hypothesis about whether experience is associated
with increased or decreased satisfaction; however, our
model specification does allow for a mean difference in
satisfaction between experts and novices.

In comparing the importance customers of different
levels of expertise assign to core versus peripheral
service performance, Butcher (2005) finds, in a restau-
rant setting, that the more experience a customer has with
a service provider, the more important the core service
attributes are in satisfaction evaluations. The author
hypothesizes that consumers begin to take the interper-
sonal components for granted over time as they continu-
ously demonstrate satisfactory levels. However, unique
circumstances of the airline industry are suggestive of
how expertise may affect passengers’ ability to differen-
tiate core versus peripheral drivers. Specifically, given
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that variation in core performance–flight smoothness and
on-time arrival is often attributed to external circum-
stances beyond the airlines’ control (e.g., weather-related
turbulence and delays), we expect that experts will be
better able to correctly attribute blame and thus weight
the elements within the airlines control more heavily
(Folkes 1988). The peripheral drivers—both physical and
interactional—are generally viewed as within the airline
company’s control (Folkes 1988). In sum, experienced
travelers are expected to have greater product-level
expertise, to be more involved in the purchase, to have
both higher and more specific expectations of perfor-
mance, and to be a more accurate judge of relative qual-
ity due to experience with different airlines and aircrafts.
Moreover, as opposed to the Butcher (2005) study, our
data include service providers that differ substantively on
the interpersonal service dimension. Consequently, we
hypothesize the following:

Hypothesis 5a: The structural model relating attribute
satisfaction to overall satisfaction in the passenger
air travel industry differs for individuals with dif-
ferent experience levels.

Hypothesis 5b: Evaluations of core components of service
satisfaction will be less influential on overall satis-
faction evaluations for more experienced travelers
than for less experienced travelers.

Class of service. One might argue that class of service
(first or business class vs. economy class) would mimic
the effects of income, as described above. However, class
of service may also differentially affect expectations as
well as perceptions of performance if the service is
viewed as fundamentally different between first and
economy class. Thus, we consider it to be a situational
characteristic as used by Cooil et al. (2007). Because
expectations of service quality will be higher in first class
than in economy or coach class, satisfaction is often
lower than might be anticipated based on the merits of
the service provided alone (Bryant and Cha 1996).
Although the interaction effects of class of service and
attribute weighting on satisfaction have not been studied
before, we predict that, as a result of higher expectations
and a greater understanding of the attribution of respon-
sibility (Folkes 1988), consumers in first class will
weight those components of the service more heavily that
are under the airlines control. That is, passengers in first
class will expect the airline to transport them to their des-
tination in a timely fashion, but they will place more
emphasis on their seat comfort and interactions with the
first-class airline crew. Thus, we expect that those in first
class will put less emphasis on core components and
weight the peripheral (interactional and physical) com-
ponents most heavily. As a result of higher expectations,

we also predict that satisfaction will decline as class of
service increases.

Hypothesis 6a: Passengers in a higher class of service
have a lower mean level of overall satisfaction than
do lower class of service individuals in the model
of attribute-level satisfaction.

Hypothesis 6b: The structural model relating attribute
satisfaction to overall satisfaction in the passenger
air travel industry differs for individuals of differ-
ent class of services.

Hypothesis 6c: Evaluations of core components of service
satisfaction will be less influential on overall satisfac-
tion evaluations for higher classes of service respon-
dents than for lower classes of service respondents.

RESEARCH SETTING, DATA, AND
VARIABLE MEASURES

The Research Setting

The airline industry is a rich setting in which to study cus-
tomer satisfaction. The service involves multiple customer
encounters or “transaction points,” which begin with the pur-
chase of the ticket and end with baggage delivery, encom-
passing interactions with numerous individuals and physical
spaces (Athanassopoulos and Iliakopoulos 2003). Thus, the
service concept is amenable to decomposition in the manner
of the attribute-based models of customer satisfaction.
Second, although customers differ in important respects,
information is widely available to all customers on different
aspects of service quality. Government agencies (e.g., U.S.
Department of Transportation) collect and publicize stan-
dardized data on operational performance (e.g., on-time
departure, denied boardings, lost or mishandled baggage),
and third-party marketing firms (e.g., J.D. Power, American
Customer Satisfaction Index) collect and publicize data on
customer satisfaction. Finally, although airlines differ some-
what in their operational strategies, all airlines perform the
same basic functions using the same technology.

Description of the Data

A major vendor of customer satisfaction data to the
airline industry provided the data for this study. We test
our hypotheses using survey responses from over 20,000
passengers of the 10 major carriers in the U.S. domestic
market during the fourth quarter of 20004 and use a hold-
out sample of responses from 12,000 passengers during
the third quarter of 2000 to identify attributes of air
travel. The survey—a self-addressed, postage-paid, one-
page instrument—is distributed in airports to a random
sample of passengers on randomly selected flights.
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The main body of the survey is devoted to assessing
satisfaction with a large number of components of the air
travel experience. Passengers are asked to rate their satis-
faction for the specific flight or leg of a flight on which
they are currently traveling. For each attribute and for
overall satisfaction with the flight, passengers rate their
satisfaction on a common 7-point Likert scale, anchored at
each end by the responses very poor and excellent.
Descriptive statistics for the survey items are provided in
Table 1. Although satisfaction levels are generally high, all
items exhibit the full range of response and adequate vari-
ation with good distributional properties. Although nega-
tive skewness is often an issue with customer satisfaction

data, the levels of skewness and kurtosis exhibited by our
data are below those (3.0 and 8.0-10.0, respectively) that
Kline (1998) specifies as problematic for maximum likeli-
hood estimation of structural equations models.

Passengers provide general demographic information
(e.g., gender, income level) as well as descriptive infor-
mation about the particular flight for which they are
being surveyed (e.g., class of service). The top panel of
Table 2 provides descriptive statistics on the customer’s
self-reported age, annual income, and the number of
flights taken in the previous year. Understandably,
income suffers from nonresponse. The middle panel of
Table 2 provides descriptive data for groups of customers
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TABLE 1
Summary Statistics for Satisfaction Survey Items and Related Latent Constructs

Raw
Item Raw Raw Item

Response Item Item Raw Raw Imputed Imputed Cronbach’s
Latent Construct (N) Skewness Kurtosis Item Ma Item SD Item Mb Item SDb Alpha

Peripheral dimensions of service
INTERACTION .82

HLPKN: Helpfulness/courtesy of check-in personnel 19,298 –1.719 3.191 6.00 1.29 6.00 1.29
CHKIN: Wait to check in 19,169 –1.197 0.802 5.54 1.60 5.53 1.59
BRDING: Efficiency of boarding aircraft 19,301 –1.178 1.234 5.55 1.42 5.54 1.41
PRBGDL: Promptness of baggage delivery 10,573 –1.158 –0.599 5.45 1.67 5.27 1.56
TAOB: Timely/accurate information onboard 18,879 –1.567 2.385 5.83 1.41 5.81 1.40
RSPFLT: Responsiveness of flight attendants 18,415 –1.290 1.643 5.79 1.31 5.77 1.30
AICFA: Clarity of in-flight announcements 17,361 –0.868 0.159 5.20 1.56 5.18 1.54

AIRCRAFT .92
CLNINT: Cleanliness of aircraft interior 19,599 –1.059 1.290 5.68 1.21 5.67 1.21
CBAPP: Cabin appearance 19,611 –0.938 –.952 5.62 1.21 5.62 1.21
CONDAC: Condition of aircraft interior 19,536 –1.007 1.119 5.64 1.21 5.63 1.21

PERSONAL SPACE .90
ARMSH: Arm and shoulder room 19,593 –0.425 –0.732 4.54 1.77 4.53 1.77
LEGRM: Legroom 19,561 –0.379 –0.918 4.50 1.88 4.49 1.87
STCMFT: Seating comfort 19,445 –0.541 –0.567 4.78 1.74 4.78 1.73

FOOD .86
AMTFD: Amount of food 12,899 –0.529 –0.677 4.68 1.79 4.59 1.72
FDQLT: Quality of food 13,096 –0.343 –0.731 4.38 1.72 4.32 1.66
Core dimensions of service

TIME .89
OTARR: On-time arrival 18,040 –1.198 0.135 5.44 1.97 5.40 1.94
OTDEP: On-time departure 19,047 –0.858 –0.668 5.08 2.11 5.05 2.10

FLIGHT .88
AQTKOF: Aircraft quietness during takeoff 19,325 –0.832 0.500 5.23 1.38 5.22 1.38
ACQFLT: Aircraft quietness during flight 19,309 –0.909 0.756 5.34 1.34 5.33 1.34
SMHFLT: Smoothness of flight 19,119 –1.101 1.322 5.63 1.24 5.62 1.24
AIRQLT: Air quality 19,335 –0.786 0.247 5.20 1.44 5.19 1.43
Overall satisfaction

CUSTSAT .81
OVFGT: Overall experience of flight 19,335 –1.252 1.084 5.52 1.56 5.51 1.56
OVARCF: Overall rating of aircraft 19,237 –0.889 0.574 5.37 1.38 5.36 1.37
OOBRD: Overall on-board services 19,143 –0.955 0.519 5.42 1.46 5.40 1.45

a. All questions use a 7-point Likert scale from 1 (very poor) to 7 (excellent). The full range of responses is exhibited for all items.
b. We use the Markov Chain Monte Carlo method to impute arbitrarily missing values and employ the EM algorithm to find maximum likelihood
estimates of the parameters for the incomplete data (Schafer 1997). The total sample size for the complete imputed sample is 20,046.
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who are used to assess the effects of various continuous
(e.g., age) and categorical variables (e.g., gender, class of
services) on the level and composition of overall satis-
faction. For continuous variables, the groups are formed
by dividing the full sample at the median value of the
hypothesized interaction variable, with “ties” assigned to
a single group. The last panel of Table 2 provides corre-
lations between measures that indicate membership in
the different groups, an indication of overlap in group
membership. Although the correlations are typically sta-
tistically significant, in most cases they are small, indi-
cating that partitioning the data in these different ways
provides unique insights on individual differences that
may be associated with customer satisfaction.

The descriptive statistics of Tables 1 and 2 broadly
mirror data from similar surveys at different times, so it
is unlikely that our results are affected by our choice of
survey and time period.5

Variable Measures

The independent variables—latent variables repre-
senting satisfaction with core and peripheral attributes of
air travel service—are identified by using exploratory
factor analysis on a holdout sample of approximately
12,000 customer satisfaction surveys from the third quar-
ter of 2000. Factor analysis helps to reduce the dimen-
sionality of survey responses related to all aspects of the
service encounter that are covered by a sufficient number
of respondents.6 An oblique rotation of the factor solution
is used to enhance interpretation of the factors. The fac-
tor solution contained six factors with eigenvalues greater
than 1.0.7 To further refine the measures, we dropped sur-
vey items with a maximum loading of less than .30 or
with significant cross-loadings on two or more factors
(Verbeke and Bagozzi 2002). These criteria caused us to
drop 4 questions, leaving 21 survey questions that
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TABLE 2
Profile of Survey Respondents

Panel A: Full-Sample Descriptive Statistics

N Min M Median SD Max

Annual income (in thousands) 15,491 0.00 96.57 80.00 82.37 999.00
Age 19,661 12.00 50.26 50.00 14.07 99.00
No. of trips in past year 20,315 0.00 12.08 6.00 15.77 198.00

Panel B: Descriptive Statistics for Subgroups

Partitioning Variable M Partitioning Variable Group Size (N)

Age (years)
Low 38.9 9,912
High 61.8 9,749

Income
Low $51,302 8,041
High $145,424 7,450

No. trips in past year
Low 3.18 10,700
High 21.99 9,615

Class of service
Economy NA 17,385
First NA 2,699

Gender
Male NA 10,498

Panel C: Correlation Matrix

Gender Expertise Income Class Age

Expertise –.252*
Income –.180* .364*
Class .134* –.246* –.180*
Age .000 –.178* –.010 .010

NOTE: For Panel C, gender: 1 = male, 2 = female; expertise: 1 = low expertise, 2 = high expertise; income: 1 = low income, 2 = high income; class:
1 = first, 2 = economy; age: 1 = young; 2 = old.
*p < .01 (two-tailed).
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together yielded six distinct factors. Table 1 organizes the
survey items in groups according to the factor structure
identified in the analysis of the holdout sample.
Cronbach’s alpha measures ranging from 0.81 to 0.92
indicate a high level of coherence for each latent con-
struct in the research sample. Figure 1 depicts the con-
ceptual model relating attribute-level satisfaction with
overall customer satisfaction in air travel that we estimate
in relation to the variables described below.

We interpret the factors as attributes of air travel
service: INTERACTION, AIRCRAFT, PERSONAL
SPACE, FOOD, FLIGHT, AND TIMELINESS. The first
factor, INTERACTION, represents the subcategory of
peripheral drivers that relate to interaction with airline
personnel in all aspects of the service encounter. It
includes courtesy of those who check in the passenger
(HLPCKN), the wait to check in (CHKIN), efficiency of
the boarding process (BRDING), the timeliness and clar-
ity of information provided at the onboard (TAOB and
AICFA, respectively), the responsiveness of flight atten-
dants (RSPFLT), and the promptness of baggage delivery
(PRBGDL). The second factor, AIRCRAFT, includes
three assessments of the appearance of the aircraft: the
cleanliness (CLININT) and condition (CONDAC) of the
aircraft interior and the general appearance of the cabin
(CBAPP). The third factor, PERSONAL SPACE,
describes the passenger’s satisfaction with the seating
space (STCMFT), arm room (ARMSH), and leg room
(LEGRM). The fourth factor, FOOD, includes an assess-
ment of the quantity (AMTFD) and quality (FDQLT) of
food served during the flight. Together, these four fac-
tors—INTERACTION, PERSONAL SPACE,
AIRCRAFT, and FOOD—identify peripheral drivers of
overall satisfaction with air travel. The latent variables
PERSONAL SPACE, AIRCRAFT, and FOOD represent
the physical components of the peripheral drivers, while
INTERACTION represents the peripheral components
associated with customer-employee interactions.

The two remaining factors, TIME and FLIGHT, rep-
resent evaluations of core dimensions of service. TIME
measures satisfaction with the timeliness of the flight
departure (OTARR) and arrival (OTDEP). FLIGHT mea-
sures satisfaction with the flight environment, including
noise during takeoff (AQTKOF) and in flight (ACQFLT),
air quality (AIRQLT), and the smoothness (e.g., absence
of turbulence) (SMHFLT) of the flight.

The latent dependent variable—overall satisfaction
(CUSTSAT) with a specific air travel experience—is
measured by three items: satisfaction with overall experi-
ence of the flight (OVFGT), satisfaction with overall rat-
ing of the aircraft (OVARCF), and satisfaction with
overall onboard services (OOBRD). A variety of similar
global evaluation measures have been used in the past,

such as overall service quality (Bolton and Drew 1994)
and overall satisfaction (Anderson and Mittal 2000).

Variables that are hypothesized to affect the level of
overall satisfaction as well as the composition of the
attribute-based model of satisfaction include demographic
and situational characteristics of the passenger (Hypotheses
2-6). We use self-reported income, age, gender, and the
class of service flown to measure these variables. Following
previous research that finds familiarity to be a reliable indi-
cator of expertise (Söderlund 2002), we use the passenger’s
estimate of the number of flights flown in the last 12
months as a proxy for expertise in air travel.

RESULTS

Research Methods

We estimate the attribute-based model of airline pas-
senger satisfaction that is depicted in Figure 1 using LIS-
REL 8.5 structural equation modeling software and full
information maximum likelihood estimation methods.
We explicitly model measurement error of the latent con-
structs as well as covariance among the core and periph-
eral attributes. For larger samples, the full information
maximum likelihood method provides efficient estima-
tors when data deviate from normality or are based on
ordinal scales and is preferable when records include
missing data to either data imputation or the use of list-
wise deletion (Kline 1998).8

To test the effects of variables that are hypothesized to
affect the level and composition of satisfaction
(Hypotheses 2-6), we employ the multisample approach
(Kline 1998) in which the attribute-based model of satis-
faction is estimated simultaneously for groups that repre-
sent different levels of the hypothesized interaction
variable (e.g., age, gender).9 We test for a group differ-
ence in the mean level of satisfaction (Hypotheses 2a, 3a,
4a, and 6a) by fixing the measurement model to be
common across groups, arbitrarily setting the mean of the
latent variable for overall satisfaction to zero for one
group, and estimating a contrast for the second group
(Jöreskog and Sörbom 1993, pp. 66-84). We test the joint
significance of the interaction variable on the full model
(Hypotheses 2b, 3b, 4b, 5a, and 6b), by comparing the
restricted model, where all structural parameters for the
latent attribute satisfactions (i.e., INTERACTION, AIR-
CRAFT, PERSONAL SPACE, FOOD, TIME, and
FLIGHT) are restricted to be equal across groups, to an
unrestricted model (Hu and Bentler 1999). These are
nested models, so we use the chi-square difference to test
whether the moderator variable has a significant effect on
the composition of overall satisfaction. Similarly, to test
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hypotheses about the relative size of a specific coefficient
for the two groups (Hypotheses 2c, 4c, 5b, and 6c), we
estimate models with and without a restriction on coeffi-
cient equality and examine the significance of the differ-
ence in model chi-square statistics. To facilitate
comparisons across groups, we tabulate the common
metric completely standardized coefficients.

Basic Attribute Model Results

Table 3 presents the completely standardized coeffi-
cients for the measurement model, and Table 4 presents
the structural model for the full sample of surveys. The
scale of the latent variables is determined by fixing the
loading of the indicator with the highest factor loading in
the exploratory factor analysis at a value of one. This
“reference indicator” is identified in Table 3 by an aster-
isk. All of the subsequent models have a common mea-
surement model, and as we discuss later, tests of
measurement model differences between groups of cus-
tomers do not indicate meaningful differences.
Consequently, for the sake of parsimony, Table 3 is pro-
vided as a representative measurement model and we do
not tabulate measurement models for subsequent analy-
ses. As Table 4 demonstrates, the recommended model fit
statistics indicate good fit of the data to the hypothesized
model (Hu and Bentler 1999). Thus the model provides a
good basis for testing our hypotheses. In Table 4 we find
strong support for Hypothesis 1, that satisfaction with
core and peripheral attributes of air travel is positively
associated with overall satisfaction. With the exception of
FLIGHT, all of the attributes are significantly (p < .01)
associated with increased overall satisfaction.

Direct and Moderating Effects
of Customer Characteristics

In order to test Hypotheses 2 through 6, we jointly
estimate the basic model, allowing some or all of the
structural equation model coefficients to vary between
two groups. We then compare the model chi-square for
the restricted and unrestricted models to determine
whether the hypotheses are supported. We constrain the
measurement model to be identical for each pair of
groups and focus our discussion exclusively on group
differences in the structural model (Hu and Bentler
1999).10 Table 5 reports results of testing Hypotheses 2
through 6.

We first consider Hypothesis 2, which examines the
role of GENDER on the evaluation of overall satisfac-
tion. In contrast to prior studies, we find no mean differ-
ence in overall satisfaction associated with gender
(Hypothesis 2a) after attribute satisfaction is taken into

account. However, we do find strong evidence that the
composition of the model relating attribute satisfaction to
overall satisfaction differs between men and women
(Hypothesis 2b) as evidenced by the significant differ-
ences of model chi-square statistics for the unrestricted
and restricted models. As the middle portion of the table
reports, the unrestricted model yields a significantly
better fit (p < .01). Moreover, visual inspection of the
common metric fully standardized coefficients reveals
differences in how men and women value employee
interactions and food. Turning to Hypothesis 2c, we
examine formally the proposition that women place sub-
stantially more weight on interpersonal attributes than do
men. In the lower portion of the table, we formally test
the proposition that these coefficients are identical while
restricting all remaining coefficients to be identical and
find that Hypothesis 3c is supported (p < .01). In sum,
Hypotheses 2b and 2c are supported, while Hypothesis
2a is not supported; consequently we conclude that
gender differences are related to women and men having
a different compositional model of customer satisfaction
rather than different levels of satisfaction.

Hypothesis 3 considers the role of passenger age on
overall satisfaction. The results indicate a significant (p <
.01) mean difference (Hypothesis 3a) associated with
age. As in Bryant and Cha (1996), older people are more
satisfied than younger people after attribute satisfaction
is considered. Further, the model relating attribute satis-
faction to overall satisfaction differs significantly (p <
.01) between older and younger passengers (Hypothesis
3b). Theory and past research provided no basis for spe-
cific hypothesized differences in the weights that older
and younger passengers placed on specific attributes;
however, casual inspection of the common metric fully
standardized coefficients suggests that older people
weight INTERACTION, FOOD, and FLIGHT more than
do younger people, who weight AIRCRAFT and PER-
SONAL SPACE more. Both groups attach similar value
to flight timeliness. In sum, Hypotheses 3a and 3b are
supported, and age both directly effects overall customer
satisfaction and moderates the relation between attribute
satisfaction and overall satisfaction.

Turning to Hypothesis 4, we examine the role of
INCOME on the evaluation of overall satisfaction.
Consistent with prior research we find evidence of a neg-
ative effect of income (Hypothesis 4a) on the mean level
of customer satisfaction after attribute satisfactions are
taken into consideration. Further, we find significant dif-
ferences in the composition of the model of overall satis-
faction (Hypothesis 4b); however, inspection of the
common metric fully standardized coefficients suggests
that the differences are concentrated in the variable
PERSONAL SPACE, which plays a greater role in the
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satisfaction of high-income passengers. Although tests of
Hypothesis 4c indicate a statistical difference in the coef-
ficients for the core attributes, TIME and FLIGHT, these
differences do not appear to be material.

Hypothesis 5a posits that the model of customer satis-
faction differs for passengers with different levels of
expertise, represented by a measure of travel experience.
In the middle of Table 5, test results indicate that the
unrestricted model is superior to the restricted model
(p < .01), confirming that compositional differences
based on expertise do exist. Turning to the specific test of
Hypothesis 5b, both on-time arrival and departure
(TIME) and satisfaction with the smoothness and quiet-
ness of the flight (FLIGHT) are less important compo-
nents of satisfaction for experts than novices. Examining
the general pattern of the common metric fully standard-
ized coefficients, we see that the coefficient for INTER-
ACTION is lower for experts than novices, while the
coefficients for the physical peripheral components—
AIRCRAFT, PERSONAL SPACE, and FOOD—are all

higher. Taken together this suggests that experts place
more emphasis on the physical amenities associated with
air travel as compared to core service performance or
interactions with service personnel. We do not hypothe-
size mean differences in satisfaction between experts and
novices due to conflicting theories about the direction of
difference. However, our analysis reveals that more expe-
rienced travelers have a significantly lower level of satis-
faction than their less experienced counterparts. Thus,
theories related to experts having higher expectations
than novices may be more characteristic of airline
passengers than alternative theories.

Finally, we turn to Hypothesis 6 and examine the
moderating influence of class of service on the composi-
tion of customer satisfaction. We find that first-class cus-
tomers are significantly less satisfied than their
economy-class counterparts (Hypothesis 6a), and we find
strong evidence of model differences (Hypothesis 6b).
Comparing the coefficients of each group, first-class cus-
tomers place less weight on the core attributes of TIME
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TABLE 3
An Attribute-Level Model of Customer Satisfaction in U.S. Domestic Air Travel: Measurement Model

Overall
Peripheral Drivers Core Drivers Satisfaction

Survey Itema INTERACTION AIRCRAFT PERSONAL SPACE FOOD TIME FLIGHT CUSTSAT

HLPCKN .61
CHKIN .52
BRDING .73
PRBGDL .56
TAOBb .75
RSPFLT .69
AICFA .48
CLNINT .91
CBAPP .85
CONDACb .94
ARMSH .90
LEGRMb .88
STCMFT .81
AMTFD .83
FDQLTb .88
OTARR .89
OTDEPb .90
AQTKOFb .92
ACQFLT .92
SMHFLT .68
AIRQLT .70
OVFGTb .74
OVARCF .79
OOBRD .77

NOTE: These are the results of maximum likelihood estimation of the structural relation between overall satisfaction and satisfaction with core and
peripheral dimensions of air travel (N = 20,046). Completely standardized coefficients for the items were used to measure each latent variable. All
loadings are significant at p < .01 (two-tailed test) for unstandardized coefficients.
a. See Table 1 for survey item descriptions and summary statistics.
b. Referent indicators that define the scale of the latent variables.
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and FLIGHT than their economy-class counterparts
(Hypothesis 6c). However, in this analysis the results are
indicative of both statistical and meaningful differences
in the relative weight attached to these core dimensions
of service. Comparing the results of the high-income (low-
income) groups with those of the first-class (economy-
class) groups, it seems that income, a demographic
characteristic, plays a relatively small role in the process
of evaluating overall satisfaction, while class of service,
a situational characteristic, is associated with significant
differences in evaluating overall satisfaction. These
results raise interesting questions about past findings
about the relation between income and satisfaction.
Specifically, when income is correlated with the purchase
of subtly different services (e.g., first-class vs. economy-
class travel), we may inappropriately attribute differences
in the satisfaction process to demographic characteristics
rather than to situational characteristics.

Table 6 summarizes the results of testing Hypotheses
2 through 6, effects of individual differences on overall
customer satisfaction. The key finding is that while we
have tended to find support for prior research that reports

mean differences in the level of satisfaction for certain
customer groups, we have also contributed new evidence
that in many cases there are also important compositional
differences in what matters to customers in these groups.
In one case (gender), we find that there is no mean dif-
ference once the possibility of different compositional
models of satisfaction is admitted.

CONCLUSION

Summary

In this article, we posit that the mixed results of prior
studies that examine the relative importance to customers
of core and peripheral components of the service concept
may be related to a failure to adequately incorporate cus-
tomers as co-creators and arbiters of value in use (Vargo
and Lusch 2004, 2008). We hypothesize that, in addition
to (or instead of) the differences in the mean level of sat-
isfaction that has been documented in prior research, cus-
tomers impart unique, phenomenologically determined
elements to value determination that moderates the rela-
tion between service components and overall satisfac-
tion. In other words, we posit that differences in customer
characteristics are associated with differences in what
customer value. With this formulation, we synthesize
attribute-based models of customer satisfaction that
decompose services into constituent elements, with an
emerging view on the customer as cocreator and arbiter
of the best (for that customer) combination of attributes.
Using data from the U.S. airline industry, we empirically
test whether the relative influence on customer satisfac-
tion of core (e.g., operational performance) and periph-
eral (e.g., service interactions and physical setting)
service components is moderated by customer character-
istics. We conclude that, consistent with Vargo and
Lusch’s (2008) premise of the unique and phenomeno-
logical determinants of customer value, a parsimonious
model of customer satisfaction in a service-dominated
view of marketing demands consideration of both demo-
graphic and situational customer characteristics.

Managerial Implications

The results provide strong support for our hypothesis
that both core attributes and peripheral attributes—seg-
mented into interactional and physical—are positively
related to overall satisfaction. This is consistent with
prior studies that have documented the efficacy of attribute-
based models to explain overall satisfaction and thus pro-
vides a replication in a different industry setting using an
exceptionally complete dataset. More importantly, our
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TABLE 4 
An Attribute-Level Model of Customer

Satisfaction in U.S. Domestic Air Travel:
Structural Model

Latent Variable Standardized Coefficient

Peripheral dimensions
INTERACTION .48***
AIRCRAFT .16***
PERSONAL SPACE .26***
FOOD .09***

Core dimensions
TIME .13***
FLIGHT .01

R2 of overall customer satisfaction .87
Model fit statistics

RMSEA .076
NNFI .90
CFI .92

NOTE: This table reports the results of estimating the attribute model
of customer satisfaction in Figure 1 and provides evidence on
Hypothesis 1. The completely standardized coefficients are presented to
allow comparison of the relative impact of satisfaction with each
attribute on the evaluation of overall satisfaction with the flight experi-
ence. INTERACTION = the passenger’s satisfaction with interaction
with flight and airline personnel; TIME = the passenger’s satisfaction
with the arrival and departure time of the flight; FLIGHT = the passen-
ger’s satisfaction with the flight while in the process; AIRCRAFT = the
passenger’s satisfaction with the aircraft used in the flight; PERSONAL
SPACE = the passenger’s satisfaction with personal space in the air-
craft; FOOD = the passenger’s satisfaction with the food served on the
flight; CUSTSAT = the passenger’s overall satisfaction with the air
travel experience; RMSEA = root mean square error of approximation;
NNFI = non-normed fit index; CFI = comparative fit index.
***p < .10 (two-tailed test; for unstandardized coefficients).
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examination of how customer characteristics affect the
model of customer satisfaction yields important novel
insights about the cocreation of services that has gained
recent acceptance in the literature.

We find support for the proposition that the level of
customer satisfaction is directly affected by the customer
characteristics—specifically, that passengers with demo-
graphic characteristics of youth or higher income or those
in situations that have traveled more or are seated in first
class are also less satisfied. This implies that managers
should not strive to improve mean levels of customer

satisfaction without understanding the points of differen-
tiation among the customer segments. Our results are
broadly consistent with prior literature.

More importantly, though, our investigation reveals
that both demographic and situational characteristics
moderate the composition of overall satisfaction.
Specifically, gender, income, class of service, experience
in travel, and age are all found to moderate the relation
between satisfaction with service attributes and overall
satisfaction. Prior studies of how service attributes affect
overall satisfaction implicitly assume that all customers
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TABLE 5
Analysis of Effects of Passenger Characteristics on Overall Customer Satisfaction

Gender Age Income Expertise (No. of Trips) Class

Partition Variable Malea Femaleb Youngc Oldd Lowe Highf Lowg Highh Economyi Firstj

Peripheral dimensions
INTERACTION .45*** .51*** .47*** .48*** .47*** .46*** .49*** .45*** .48*** .43***
AIRCRAFT .17*** .15*** .18*** .13*** .15*** .16*** .15*** .16*** .15*** .22***
PERSONAL SPACE .26*** .25*** .28*** .24*** .24*** .28*** .25*** .28*** .25*** .24***
FOOD .11*** .07*** .08*** .10*** .09*** .11*** .08*** .09*** .09*** .13***

Core dimensions
TIME .13*** .13*** .13*** .13*** .13*** .13*** .14*** .12*** .14*** .08***
FLIGHT .01 .02 -.01 .04*** .02** .00 .01 .01 .02** −.03

Mean effect (H3a, H5a, H6a) .00 .00 .00 .02* .00 -.05*** .00 −.03*** .03* .00
R2 of customer satisfaction .88 .85 .86 .87 .85 .87 .85 .88 .86 .88
Contribution to χ2

min.fit 14,415.71 12,753.30 14,308.12 12,562.95 10,407.27 10,351.41 13,488.87 13,949.80 22,369.80 4,962.88
SRMR .059 .058 .066 .058 .055 .060 .056 .069 .057 .065
CFI .90 .90 .89 .90 .90 .89 .90 .89 .90 .87
Model comparison statistics
χ2

min.fit (df)
Restricted MM, unrestricted SM 27,169.01 (511) 26,871.08 (511) 20,758.68 (511) 27,438.67 (511) 27,332.68 (511)
Fully restricted MM & SM 27,474.52 (524) 27,701.23 (524) 21,081.46 (524) 28,357.11 (524) 29,618.88 (524)
p of χ2 difference test < .01 (H2b) < .01 (H3b) < .01 (H4b) < .01 (H5a) < .01 (H6b)

Model fit statistics
RMSEA .073 .073 .072 .073 .073
NNFI .91 .91 .91 .91 .91
GFI .92 .91 .92 .91 .92

Additional χ2 difference tests
Time p < .01 (H4c) p < .01 (H5b) p < .01 (H6c)
CMCS coefficients .15*** .14** .15*** .11*** .14** .07***
Flight p < .01 (H4c) p < .01 (H5b) p < .01 (H6c)

CMCS coefficients .02* .02** .02* .01* .02** –.03*
Interaction p < .01 (H2c)

CMCS coefficients .47*** .48***

NOTE: This table reports the common metric, fully standardized coefficients (CMCS; i.e., comparable between groups) of the attribute model of customer satisfaction for
customers with different characteristics. The reported coefficients are from a model in which groups are constrained to have a common measurement model but the struc-
tural model is allowed to freely vary. Mean differences in the level of satisfaction are estimated to permit testing of several hypotheses. In the lower section, chi-squared
difference tests are reported to permit testing of the remaining hypotheses. The specific hypothesis number (H3–H6) associated with each coefficient or test statistic is indi-
cated in parentheses. H = hypothesis; SRMR = standardized root mean residual; CFI = comparative fit index; MM = measurement model; SM = structural model; RMSEA
= root mean square error of approximation; NNFI = non-normed fit index; GFI = goodness-of-fit index.
a. N = 10,492.
b. N = 9,460,
c. N = 9,864.
d. N = 9,635.
e. N = 7,979.
f. N = 7,411.
g. N = 10,484.
h. N = 9,562.
i. N = 17,158.
j. N = 2,674.
*p < .01. **p < .05. ***p < .10 (two-tailed tests for unstandardized coefficients).
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value elements of the service concept similarly. This of
course flies in the face of an extensive literature on cus-
tomer segmentation and Vargo and Lusch’s (2008)
premise of value being uniquely determined by the cus-
tomer. Our data show otherwise, and thus provide man-
agers even more diagnostic power in designing the
service concept to appeal to specific target customers.
The current service-centered view of marketing posits
that the customer cocreation experience is critical to sat-
isfaction evaluations (Vargo and Lusch 2004). Our
research provides timely evidence on one avenue by
which customer characteristics influence cocreation and
overall satisfaction.

The key implication of our research is that managers
cannot treat customers the same and expect to obtain sim-
ilar satisfaction evaluations. A more nuanced view of cus-
tomers is required to devise appropriate service processes.
For example, the results show that the interactional attrib-
utes are more important for women than for men and that
core attributes are less important for experts and first-class
passengers than for novices and economy-class passen-
gers. If one of these segments is not in the target demo-
graphic, then marketers may intentionally choose to not

enhance the service concept elements that matter most to
that segment. Conversely, for key target segments, man-
agers can identify those service concepts that are most
highly valued and, combined with information on the cost
of increasing satisfaction with that service element, may
identify the best path toward increased overall satisfac-
tion. Thus implicitly our results show the importance of
understanding the various target markets and points of dif-
ferentiation, for if marketers treat customers as homoge-
neous and try to raise overall customer satisfaction for the
average customer, then the average customer satisfaction
score will confound target and nontarget customers. Only
with an understanding of the heterogeneity in importance
of the attribute components can we hope to create a cus-
tomized service solution unique to the individual cus-
tomer (Oliver, Rust and Varki 1998).

These results, combined with knowledge of which
market segments are being targeted, will help operations
managers to most effectively deploy their limited
resources to where they will matter most. In the short term
(i.e., real-time service encounters), managers can focus on
deploying resources to facilitate satisfaction with customer
satisfaction attributes of interaction, aircraft cleanliness,
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TABLE 6
Summary of Results Relating Passenger Characteristics to Satisfaction

Significant Compositional
Significant Mean Difference in Difference Found in the Specific Compositional 

Variable Satisfaction Level Found Full Structural Model Difference(s) Found

Gender

Age

Income

Experience

Class of Service

H2a not supported: No difference in mean
level of overall satisfaction for men and
women after attribute satisfactions are
considered

H3a supported: Older customers have
higher mean level of satisfaction than
younger customers after attribute satis-
factions are considered

H4a supported: Higher income customers
have lower mean level of satisfaction
than lower income customers after
attribute satisfactions are considered.

No hypothesis about difference due to
conflicting theory. Experts are found to
be significantly less satisfied on average
than novice passengers after attributes
satisfactions are considered.

H6a supported: First-class customers have
lower mean level of satisfaction than
economy-class customers after attribute
satisfactions are considered

H2b supported: Yes

H3b supported: Yes

H4b supported: Yes

H5a supported: Yes

H6b supported: Yes

H2c supported: Interactional
attributes more important for
women

No hypotheses tested

H4c supported: Core attributes are
statistically less important for
high income passengers than for
lower income passengers;
however, the magnitude of the
differences does not appear to
be material.

H5b supported: Core attributes are
less important for experts than
novices.

H6c supported: Core attributes are
less important for first-class 
passengers than for
economy-class passengers

NOTE: H = hypothesis.
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personal space (to the extent the airline can reseat pas-
sengers), and food. If a targeted market segment places
more importance on a “fixed” attribute, then the company
can evaluate the long-term feasibility of modifying the
design of its service concept. For example, airline man-
agement could change the long-term component of per-
sonal space by reconfiguring seats to increase the space
available to passengers and could enhance the “flight”
attribute by purchasing “quieter” planes with better air
quality. In sum, since we show that customer characteris-
tics moderate the composition of customer satisfaction,
managers can use this information to redesign the service
concept to appeal to specific target customers and to
enact somewhat different coproduction processes, lever-
aging knowledge of what customers most value.

Limitations and Directions for Future Research

Although our data are quite comprehensive in cover-
age of passenger response to air travel and in the demo-
graphic data collected about passengers, the data are not
without limitations. We do not have direct measures of
customers’ ex ante performance expectations and other
important cognitive antecedents of customer satisfaction,
nor do we have objective data on service performance.
Consequently, we can not disentangle differing passenger
expectations from differing service encounters. We
believe that the theoretical development proposed in this
article—in which customer characteristics affect the rela-
tionship between service concept components and over-
all satisfaction—is a fruitful one. Explicit measurement
of cognitive antecedents in real consumer settings is
desirable; however, in light of the challenges that this
poses, experimental approaches may yield more conclu-
sive evidence on the precise role that cognitive
antecedents play.

Another limitation of the data is that they may not accu-
rately reflect evaluation processes of the customer.
Although the service encounter takes place over a period
from passenger check-in until arrival and baggage claim,
the survey is completed after the service encounter. Without
true longitudinal data we can not rule out hindsight bias
or the possibility that critical events in one portion of the
service encounter color the respondent’s view of all parts
of the service encounter.

In addition to overcoming these limitations through dif-
ferent research methods or data collection strategies, future
research should extend this model to postconsumption
behavior, specifically, to repurchase intentions and actual
repurchases. Past research has found that the link between
satisfaction and repurchase intention is moderated by indi-
vidual differences, such as gender, age, and education
(Mittal and Kamakura 2001). Thus, linking the different

attribute weightings related to customer satisfaction to sub-
sequent repurchase intention would provide managers
with a more complete model on which to base their
resource allocation decisions.

NOTES

1. Iacobucci and Ostrom (1993) use the terms core and relational,
rather than core and peripheral, to emphasize that the relative impor-
tance of the categories varies across services. However, this terminol-
ogy seems to confuse the relational with the “interactional” component,
as discussed below. Thus, here we continue to use the terms core and
peripheral, not because peripheral are less important but because they
are peripheral to the delivery of the core service.

2. The terminology of core, peripheral, physical, and interactional
elements is well established in the marketing and operations manage-
ment literature and has been previously applied to the airline industry
(see, e.g., Bitner 1990).

3. Some typologies discriminate among services based on the
nature of contact between the service provider and the customer (e.g.,
Kellogg and Chase 1995). However, these typologies do not explore the
role of demographic (permanent) and situational (transient) differences
between customers for a given service.

4. Each year, several different surveys are used by our third-party
data provider. Questions differ somewhat from one survey to the next in
response to client (i.e., airline management) interests. Our use of data
from the last quarter of 2000 is motivated by a desire to use the largest
number of customer records from a single survey type and to avoid the
period following the terrorist attacks of 2001.

5. For the 10 airlines studied, the passengers in our database con-
stitute on average, 0.016% (maximum of 0.025%, minimum of 0.006%)
of all passengers emplaned during the last quarter of 2000.

6. Some attributes of air travel are experienced by a small number
of passengers (e.g., onboard telephone and video service). Listwise
deletion of cases that omitted evaluation of unused services would pro-
duce a biased sample since many evaluations are missing by design
rather than at random. Similarly, imputation of all missing data would
err by creating meaningless data. Consequently, we limit our analysis to
attributes for which at least 50% of our more than 20,000 customers
provided an evaluation and use full information maximum likelihood to
estimate the models.

7. This factor structure is robust to all versions of the survey
administered during the period of 1998 to summer 2001. Although each
survey variant uses somewhat different questions and covers somewhat
different core and peripheral attributes, there are strong similarities in
the factor loadings and the interpretations of the factors. As noted ear-
lier, the survey that we select as the basis for this study was adminis-
tered for the longest period with the greatest number of customers
providing complete responses. The factor solution explains 68% of the
variance extracted.

8. In untabulated results we examine the robustness of our findings
under alternative measurement and modeling strategies. Specifically we
repeat our tests, substituting factor scores for the latent variables and
employing regression analysis. We find no qualitative differences with
the results reported.

9. An interaction effect is evidenced in group differences in model
parameters. This approach is preferred to alternatives (e.g., Ping 1995)
when interaction variables are categorical and when the functional form
of the nonlinearity is unknown.

10. In unreported tests we allowed the measurement model to vary.
While this statistically improves model fit, in no case do the item load-
ings become insignificant, and although we find moderate differences
in the size of some parameter estimates, we find no substantive differ-
ences in the estimates for the structural parameters. Thus we conclude
that minor differences in the measurement models are not critical to the
interpretation of the structural models (Cheung and Rensvold 2002).
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