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The determination whether mobile and fixed telecommunications services operate in the
same market not only affects business decision of service providers, but also has wide
implications on public policy decisions pertaining to the means by which they should be
regulated in the United States. This study conducts a two-stage cluster analysis implement-
ing the American Customer Satisfaction Model on two datasets of 3251 and 5060 data
points pertaining to mobile and fixed-line phone services, respectively, collected by the
National Quality Research Center at the University of Michigan in order to determine
whether the way consumers perceive these services can indicate as to their levels of sub-
stitutability. It concludes that different types of customers with different needs consume
these products and offers policy makers some insight on how to further the penetration
of mobile services.

� 2009 Elsevier Ltd. All rights reserved.
1. Introduction

In fewer than 25 years of existence as a commercial telecommunications offering, wireless mobile services have changed
dramatically. Originally perceived an expensive offering and a status symbol (Katz and Sugiyama 2005; Lemish and Cohen,
2005; Ozcan and Kocak, 2003; Turel et al., 2007), the mobile phone has become a common technology within reach of many.
While at first it served mostly as a voice communications service, it has developed into a hub of multimedia products. Under
these changing circumstances consumers have the opportunity to make choices among competing services that can be pro-
vided by either wireless or fixed means. Indeed, a survey conducted in 2007 by the National Center for Health Statistics
(NCHS) in the United States concluded that during the second half of 2007 15.8% of American households had only wireless
service and that in addition, 13.1% of American homes received all or almost of their calls on wireless telephones despite
having a landline telephone in the home.2
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The percentage of wireless only homes, according to the same study, grew threefold since 2004. Demographically, wire-
less only households tended to be occupied by younger, lower income adults, with smaller families, with a higher likelihood
of being either Hispanic or black who rented rather than owned homes. The NCHS study also identifies a striking change in
the utilization of mobile services, as early studies of fixed-mobile substitution in the United States (e.g. Rodini et al., 2003)
indicated that such substitution was ‘‘moderate” and visible mostly with regard to a second telephone line. Indeed, this dra-
matic change in the basic definition of access to telephone has led the FCC to include mobile phones as a measure for ‘‘tele-
phone service” (FCC, 2009, p. 2).

One phenomenon that stands out in this context is the dramatic change in the position of the United States among other
nations with regards to the adoption rates of mobile services. Traditionally a trailblazer and world leader in connectivity and
new technology adoption, in recent years the United States has become a follower of both Western European and East Asian
powerhouses. The International Telecommunication Union (ITU) reports that in 2005, one-third of the world’s population
was subscribed to mobile services, and that over a half of the world’s population was subscribed to fixed-line services.
The Compound Annual Growth Rate (CAGR) from 2000 to 2005 was 5.2% for fixed phone lines and 24% for mobile subscribers
(ITU, 2007). According to the same data, however, during the same period the CAGR for mobile subscribers in the United
States was only 13%. While in 2007 there were approximately 84 mobile subscribers per 100 inhabitants in the United States,
there were more than 90 in South Korea, 105 in the Netherlands, 113 in Sweden, 115 in Finland, and more than 100 in 31
countries in Europe alone.

A similar gap exists between the United States and European countries with regard to the wireless-only phenomenon.
Across the European Union, 24% of households have only mobile access, however the number differs significantly between
the wealthier EU 15 (20%) and the 12 New Member States (39%). The variation among the different European countries can-
not provide a single explanation for consumers’ preferences as, for example, in tech-savvy mobile-saturated Finland 61% of
homes are wireless-only while in neighboring Sweden, where mobile penetration is similar (Sutherland, 2008), wireless only
homes constitute only 3% of total households (EU, 2008).

The adoption rates and patterns of mobile services have attracted much scholarly attention in recent years (see Ahn and
Lee (1999), with regards to a variety of 64 countries; Gruber and Verboven (2001), for the European Union; Gruber (2001),
regarding Eastern and Central Europe; Madden and Coble-Neal (2004), regarding a variety of 56 countries; and Jang et al.
(2005), regarding 29 OECD countries and Taiwan). One important attribute of mobile telephony is that the basic service it
has been providing since its market introduction may potentially cannibalize a service previously offered by regular wireline
companies. In addition to capturing the voice communications segment, mobile telephony also competes for sophisticated
data and Internet services that are often superior to those offered by landlines. As a result, the question arises whether these
two services can be seen as substitutes for each other.

The telecommunications landscape in the United States is unique in many ways and is a result of a combination of unique
characteristics and circumstances ranging from geography through political philosophy to technological availability. There
could be a few competing explanations for the laggardness of the United States market regarding new technologies: One
could be high penetration levels and availability of wireline services, which slow the introduction of wireless substitutes;
another could be high levels of consumer satisfaction with traditional fixed services; a third could be the subjective percep-
tion of mobile services as supported by marketing efforts, which place them in a separate ‘‘luxury” category, thus not intu-
itively perceived as a substitute or complementary service for wireline; and yet a fourth explanation could be that public
policy, in particular with regard to interconnection and tariffs inhibits growth. This search, though, for a policy implication
and subsequent recommendations would be limited by a comparison to markets that have demonstrated high wireline con-
nectivity prior to the mobile revolution, as no doubt in developing countries in which wireline was unavailable, the growth
of wireless services took place under incomparable conditions and there is no substitution effect.

In this study, we attempt to identify the substitutability between mobile and wireline services in the characteristics of
fixed and mobile telecommunications consumers in the United States, and what their perceptions of the respective ser-
vices to which they subscribe say about them and their identity as consumers. By identifying the different levels of loyalty
consumers develop towards these services and the considerations that affect these decisions, the study attempts to deter-
mine whether mobile and fixed services have been determined as substitutes by United States consumers. In order to
reach this conclusion, this study adopted the American Consumer Satisfaction Model and applied it to two datasets of
3251 and 5060 data points pertaining to mobile and fixed-line phone services, respectively that were collected in
2004–2006 by the National Quality Research Center at the University of Michigan. A Two-Step clustering technique
was used in order to test similarities and associations between segments in representative samples of wireless and wir-
eline users, without making any assumption on the final number of clusters. Making no assumption on the final number of
clusters was possible for the following reasons. First, sample sizes were very large in both segments. Second, the average
number of services in the industry was known. Third, we were interested in exploring differences in behavior between the
samples. The market segments created then inform our understanding of the markets for the two services – fixed and mo-
bile telephony. The existence of self-described different consumer groups implies whether or not the two markets are sim-
ilar in the eyes of consumers, and thus whether or not through the subjective perceptions of consumers the two products
serve as substitutes.

The study begins by discussing the characteristics of the mobile telephony market in the United States, by showing how it
compares to some other relevant markets and by explaining the theoretical foundations for using consumer loyalty as a
means for predicting substitution in telephony markets. It then describes data analysis, focusing on the differences between



Fig. 1. Trends in the composition of the telephone market in the US (1980–2005) (based on data from FCC, 2007).

92 A.M. Schejter et al. / Telematics and Informatics 27 (2010) 90–102
the two consumer groups. Following what we believe is the conclusion that while in the United States mobile and fixed mar-
kets are two markets perceived as distinct by consumers, but that some of their overlapping offerings may be perceived as
substitutes to the extent that the latter service (in particular wireline) is surrendered, even though this may mean surren-
dering additional services it offers, we discuss the policy implications and make recommendations that may contribute to
higher penetration of mobile services in the United States by making the mobile market more competitive, adopting the po-
sitive characteristics of its wireline predecessor, as determined by the consumers.

2. Literature review

2.1. Fixed-mobile substitution and the United States telecommunication market

The telephone market is an important component of the US economy. US consumers spend on average about 2.3% of their
annual expenditures on telephone services (e.g., telephone expenditures were $990 per household in 2004). This percentage
has been fairly stable in the last 25 years, ranging from 1.9 to 2.4 (FCC, 2007). While the telephone expenditure is stable, its
composition has changed over the years. The same FCC report shows that while in 1980 100% of the expenditure pertained to
fixed-line services, in 2005 only 57% pertained to fixed-lines, and the rest related to mobile wireless services (see Fig. 1).
Since many households may have a single fixed-line but many mobile phones (potentially one for each household member),
the percentage of wireless subscribers (65.6%) has passed that of fixed-line subscribers (60.1%) in 2005 (FCC, 2007). This
trend is further supported by the statistics describing residential lines. In 2003, a decline has started in the number of pri-
mary and non-primary residential lines. At the same time, the number of households with wireless services only has in-
creased from close to 0% in 2000 to 15.8% in 2007. Indeed, the growth of the mobile market has been steep. The number
of mobile subscribers has exceeded 200 M, the average minutes of use per month has gone up to 740, and the average
monthly bill has gone down to about $50 in 2005, compared to $96 in 1987. Furthermore, whereas wireless service provid-
ers’ revenues have more than tripled from $32.9 B in 1997 to over $100 B in 2005, the revenues of fixed-line local service
providers have only marginally increased from $97 B to $121 B during the same period. These numbers further demonstrate
the turmoil that the US telephone market is experiencing, and the need to further understand subscribers and their switch-
ing behaviors, in both the fixed and mobile telephone markets.

The statistics in other countries in the world, however, have been much more dramatic regarding penetration levels of
mobile telephony. Thirty-one European countries had passed the 100 subscribers to mobile telephony per 100 inhabitants
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by 2007, and the penetration rate in the developing world in 2005 was 85%, significantly higher than that in the United
States.3

The beginnings of mobile services in the United States were slow. Parker and Roller (1997) found that even though cel-
lular operators were initially licensed two-to-a market, to encourage competition, this structure led to outright cartel pricing,
which slowed down the penetration levels of the service. King and West (2002) claim that the United States’ lag in cellular
telephony is inconsistent with previous technological development, and they attribute it to the culture created by the AT&T-
Bell virtual (though not technical) monopoly. The dominant unique attribute of the telecommunications market in the Uni-
ted States is that it developed as a privately owned monopoly, in complete contradiction to most telecommunication service
markets around the world that developed as government owned and operated monopolies. As a result, US policy decisions
were guided by AT&T-Bell’s interests and since mobile telephony appeared on the technological horizon concomitant with
the breakup of the monopoly, policy making in the United States lacked the leadership needed to keep it ahead of other
countries in which the government monopoly structure was still intact. This unique attribution of foot-dragging in techno-
logical development to the introduction of competition to a market stands out, as for example Gruber and Verboven (2001)
find that the major impact on the diffusion of mobile telecommunications in the European Union should be attributed to the
transition from analog to digital systems with a smaller (but positive) effect awarded to competition. Regarding Eastern and
Central European countries, Gruber (2001) finds that increase in the number of firms – an indicator of growing competition –
increases the rate of mobile diffusion, as does the size of the fixed telecommunications network. Ahn and Lee (1999) concur
that the availability of fixed line facilities has a positive effect on mobile penetration in addition to country-specific circum-
stances such as tariff systems, national wealth, technological development, industrialization, and the per capita GDP. Inter-
estingly they find that price effects on the subscription levels to mobile services are not strong. When it comes to
substitution between mobile and fixed services, Barros and Cadima (2001) predict that the effect of mobile diffusion on
fixed-line penetration rates would be roughly 10% in a small European economy (Portugal in their case). Madden and Co-
ble-Neal (2004) international comparative study concludes that while mobile phones were initially perceived as a comple-
mentary service to wireline services, there is a growing substitution effect with the advancement of technology. They
attribute a larger effect of this behavior to the rising price of fixed services and the subsequent declining price of mobile ser-
vices, and they identify these effects – that enhance substitution – with the growth in the size of the mobile network. Sung
and Lee (2002) identify a growing pattern in which mobile phones have become substitutes to wireline in Korea in the 1990s.

2.2. Predicting loyalty in telephone markets

Substitution of one service for another is indeed an outcome of a perceived identity on the functionality of a product,
however customer loyalty may affect such a decision as well. Customer loyalty is defined as a favorable attitude towards
specific service provider that consists of two dimensions: (1) repurchase likelihood (RL) and (2) price tolerance (PT) towards
the service provider’s price and towards competitor pricing (Fornell et al., 1996). That is, the concept of loyalty captures
financial and quality sacrifices users make when staying with a specific service provider. Loyalty is one of the major concepts
in consumer behavior, and a large part of a telecom service provider’s effort is aimed at creating and maintaining loyalty
among its customer base. Loyalty is important because it positively impacts important outcomes, such as customer reten-
tion, repurchase, long-term customer relationships and company profits (Willis et al., 2007). That is, loyalty is a primary fac-
tor in reducing churn (i.e., switching/abandoning behaviors). Several attempts have been reported in the
telecommunications policy literature to understand the concept of loyalty and its antecedents. It has been demonstrated that
customer loyalty in the German mobile market is predicted by user satisfaction, and that loyalty in turn, affects retention
(Gerpott et al., 2001). In the Korean market, it has been found that while switching behavior is dependent on the level of
satisfaction with alternatives and specific service attributes (e.g., call quality, handsets, etc.), loyal behavior is predicted
by attributes such as call quality and handset type (Kim et al., 2004).

In other words, loyalty is strongly affected by satisfaction and moderately by switching barriers. It has been also shown
that loyalty in the context of Canadian mobile services is comprised of two distinct, yet correlated dimensions, namely repur-
chase likelihood and price tolerance, due to the existence of switching barriers (Turel and Serenko, 2006). The latter study
also demonstrated that loyalty is strongly predicted by customer satisfaction. Several issues about these studies are note-
worthy. First, all of them focus only on mobile wireless services, thus omitting fixed-line ones. Second, loyalty as a concept
has been treated inconsistently in the literature. While some conceptualize it as a behavioral intention (e.g., willingness to
recommend a service) (Kim et al., 2004), others operationalize it as an attitude (Turel and Serenko, 2006). Our study follows
the latter approach, and applies the American Customer Satisfaction Model (ACSM) to predict loyalty in both the fixed-line
and mobile markets. This model was selected because it is robust across industries and technologies and has been success-
fully applied to various means of communications (Dow et al., 2006; Turel et al., 2006). The ACSM is a general, cross-industry
model that offers a market-based performance measure for firms, industries, sectors, and nations. It measures the quality of
the goods and services as experienced by consumers, and gauges their actual and anticipated consumption experiences
(Anderson and Fornell, 2000). According to the model, loyalty and price tolerance are affected by user satisfaction, and sat-
isfaction is positively associated with prior expectations, perceived quality, and perceived value. The prior expectations (PE)
3 http://www.itu.int/ITU-D/ict/statistics/ict/graphs/mobile.jpg (retrieved on 11/19/07).
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construct represents both previous experiences with the service and forward-looking beliefs regarding a provider’s ability to
offer the desired quality. Perceived quality (PQ) is the served market evaluation of recent service usage experiences. It is de-
rived from the degrees of customization and reliability of the service. Perceived value (PV) adds the price dimension to per-
ceived quality and therefore addresses the perception of quality for money. In addition, it controls for differences in income
and budget constraints that enables cross-industry comparisons (Fornell et al., 1996). These three constructs lead to cus-
tomer satisfaction (CS), which is defined as a subscriber’s reaction to his or her judgment of the state of fulfillment (Oliver,
1997). Satisfaction, in turn, affects the two dimensions of loyalty (i.e., price tolerance and repurchase likelihood).

2.3. What is market segmentation?

It is now generally accepted that it costs more to attract new customers than to keep existing ones (Kotler et al., 2005;
Massnick, 1997). In the past, many managers believed in the concept of mass marketing and argued that it creates the largest
market potential, which leads to lowest costs and largest revenues. Today, most companies are moving away from mass mar-
keting to market segmentation and targeting (Bikert, 1997). According to Kotler et al. (2005), segmentation is splitting a mar-
ket into smaller groups of buyers with distinct needs, characteristics or behaviors that require individual products or
marketing mixes. Nowadays companies realize that they cannot appeal and reach all consumers in the marketplace. More-
over they know that they cannot target all consumers with the same service, product, and strategy. In segmentation, rather
than trying to compete with other companies in an entire market, each company identifies submarkets that it serves best
and most profitably. Hence, using market segmentation, companies divide large heterogeneous markets into smaller homog-
enous segments that can be reached more successfully.

There are several ways to segment a market: (i) geographic segmentation based on dividing the market into different geo-
graphical areas such as nations, regions, cities, etc., (ii) demographic segmentation based on age, gender, family size, etc., (iii)
psychographic segmentation based on the social class, lifestyle, and/or personality characteristics, and (iv) behavioral seg-
mentation based on occasion segmentation, benefit segmentation, loyalty status, and user status (Kotler et al., 2005). Cooper
and Inoue (1996) tackle segmentation using the concept of competitive market and consumer structures. The idea is to clus-
ter the market by targeting competitive consumers’ groups. This is done through what they call ‘‘switching probabilities” and
‘‘product attribute rating.” This allows positioning the segments and understanding differences among them. Marcus (1998)
argues that segments derived from complex statistical techniques should be useful for managers to design effective commu-
nication strategies. The Customer Value Matrix that identifies key segments and helps designing effective marketing strat-
egies is a useful alternative.

Technically, there are several ways to segment the market. Statistical techniques vary from K-means, through Two-Step
to hierarchical clustering. The basic objective is to propose natural groupings of consumers based on similarities and asso-
ciation measures, i.e., sort consumers into homogenous sets called segments. Segmentation requires the selection of a set of
variables/criteria that help differentiating between unique clusters or groups of consumers. Segments are usually defined in
terms of intra-group homogeneity and inter-group heterogeneity. Respondents belonging to the same cluster should exhibit
the same behavior and fit the same profile that leads to intra-group homogeneity. Conversely, respondents belonging to dif-
ferent clusters have different profiles leading to inter-group heterogeneity (Brusco et al., 2002; Chaturvedi et al., 1997).

3. Methodology and results

3.1. Study design and descriptive statistics

Two datasets of 3251 and 5060 data points pertaining to mobile and fixed-line phone services, respectively were sub-
jected to cluster analysis. The data were collected in 2004–2006 by the National Quality Research Center at the University
of Michigan. The following constructs of the American Customer Satisfaction Model were measured by using the original
instruments (see Fornell et al. (1996) for scale descriptions): prior expectations, perceived quality, perceived value, customer
satisfaction, repurchase likelihood, and price tolerance. Those are well-established, valid and reliable constructs that have
been successfully tested in multiple studies. In addition to scale items, basic demographic information was also solicited.
A list of potential respondents was randomly generated from the phonebook of the US population; only one person from
each household was surveyed. Each individual answered questions pertaining to either mobile or fixed-line services. Only
those who had personally used a mobile phone were allowed to respond to items relating to mobile services. Overall, it
was believed that the selected subjects relatively accurately represented the entire US population of mobile and fixed-line
services. Table 1 presents age and gender statistics. Wireless and fixed-line datasets were analyzed independently.
Table 1
Descriptive statistics.

Fixed-line Wireless

Age-range 18–84 18–84
Age-mean 50 46
Male (%) 39 52.5
Female (%) 61 47.5
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3.2. Procedure

This study has an exploratory purpose. Therefore, cluster analysis seems to be a natural technique to segment both the
fixed-line and the wireless market. This approach is best suited to identify consumption/behavior patterns and create a con-
sumer typology. Six variables that capture three stages of consumer behavior were used: (1) pre-purchase dimension (prior
expectations); (2) actual purchase dimension (perceived value, perceived quality, and customer satisfaction); and (3) post-
purchase dimension corresponding to behavioral outcomes (price tolerance and repurchase likelihood). Since the K-means
analysis can only be used when the number of expected clusters is known, the Two-Step clustering technique was used that
allows testing similarities and associations between segments in both samples without making any assumption on the final
number of clusters. Two-Step clustering is a good substitute to hierarchical clustering because of a large sample size and
known average number of services in the industry. Specifically, we are more interested in exploring differences in behavior
between the samples using the actual industry segmentation structure than predetermining the number of segments, be-
cause the behavior demonstrates actual choices made by consumers reflecting on their perceptions of the two products.

3.3. Data

Missing item values for the six-abovementioned variables were replaced with the mean. No missing values were replaced
for all categorical scales (age, sex, and income). However, since age was measured using an open-ended question, it was re-
coded into five main age classes. Moreover, results from cluster analysis need to be reformatted. Since each respondent be-
longs to a specific segment, a cluster number is allocated to that consumer. For instance, if somebody belongs to the kth
segment, he/she will be allocated the number k for cluster k. The ultimate objective of categorizing all variables is to crosstab
all results to profile consumers in both markets and obtain more robust results.

3.4. Algorithm

The following algorithm was used independently on both datasets:

1. Intra-group homogeneity: Test unidimensionality with each sample for multiple indicator constructs – confirmatory factor
analysis, discriminant and reliability measures. This ensures that the each variable measures only one dimension.

2. Inter-group heterogeneity: Test mean differences between samples – one-way ANOVA. This ensures that there is a signif-
icant behavioral difference between both samples.

3. Test customer groupings: Create clusters-categories – allocate each respondent to a given category using a two-step clus-
tering procedure.

4. Cross-tab those categories with respondents demographics to design their profiles.
5. Predict cluster membership: Run a discriminate analysis to explore what is/are the variable(s) that discriminate the most

among respondents.

4. Findings

4.1. Intra-group homogeneity

Each dataset (wireless and wired phone services) was analyzed separately. For multiple indicator constructs, Cronbach’s
alpha exceeded the cut-off value of 0.7, corrected item to total correlations were over 0.5, and each item loading in confir-
matory factor analysis with Varimax rotation was above 0.7. To test for discriminant validity, a matrix of loadings and cross-
loadings was constructed and each item loaded higher on its own construct than on other cross-loading measures. Therefore,
some confidence in intra-group homogeneity was developed.

4.2. Inter-group heterogeneity

To make sure that both samples present different profiles of consumers, an ANOVA test was conducted that showed a
significant difference at the 0.01 level between fixed-line and wireless consumers (see Fig. 2). Fixed-line consumers exhib-
ited higher scores on all measures. This means that compared to wireless consumers, fixed-line customers are relatively
more satisfied, have higher perceived value, prior expectations, and perceived quality. In addition, they are less price-sensi-
tive and are more willing to repurchase. Since this is mainly due to the nature and market structure for both products, it
implies that in the eyes of consumers these are two disparate markets.

4.3. Customer groupings testing and cross-tabbing

To test customer groupings, first, the application of the Two-Step clustering option in SPSS generated the clusters. Second,
the correspondences between different segments were explored through the log-likelihood approach for distance measure-



Fig. 2. Means plots for the fixed-line and wireless markets.
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ment. Segments were created by entering continuous (price tolerance, perceived value, prior expectations, perceived quality,
repurchase likelihood, and customer satisfaction) and categorical variables (age, gender and income).

4.3.1. Fixed-line market
Table 2 demonstrates that there are two segments:
Segment 1: The high score segment that is composed of 70% of all respondents with high measures on all six attributes

corresponding to the three purchase dimensions: (i) respondents have high prior expectations, (ii) they perceive the com-
pany services as being of high quality and high value hence making them relatively highly satisfied, and, (iii) they are very
likely to repurchase services from their actual service provider. This explains why they have a high price tolerance to switch
to other companies.

Segment 2: The low-score segment that is comprised of 30% of all respondents with low scores on all six attributes cor-
responding to the three purchase dimensions.

In this project, three demographic indicators – age, gender and income – were employed in the analysis of categorical
variables to profile consumers into different sets. Note that the distribution of demographic data was approximately equal
in both clusters.

4.3.2. Wireless market
For wireless services, five clusters emerged (see Table 3); clusters 1, 2, 3 and 5 were high-score segments that represented

82.5% of the market, and cluster 4 was a low score one that embraced only 17.5% (see Table 4 and Fig. 3). It is noted that even
though clusters 1, 2, 3 and 5 exhibit the same means, respondents do not necessarily behave the same way in these four
segments. To uncover their hidden profiles, we need to characterize those segments in term of age, gender, and income
(see Fig. 4 for more detail).
Table 2
Centroids for the fixed-line clusters.

Minimum Maximum Cluster 1 Cluster 2
Mean Mean

Prior expectations 3 30 23.47 21.34
Costumer satisfaction 3 30 23.62 11.83
Perceived quality 3 30 24.87 14.25
Perceived value 2 20 16.11 9.63
Repurchase likelihood 1 10 8.49 3.29
Price tolerance 0 25 11.98 5.59



Table 3
Centroids of the wireless clusters.

Minimum Maximum Clusters

1 2 3 4 5

Prior expectations 3 30 23.08 25.32 24.59 19.07 23.83
Costumer satisfaction 3 30 22.54 25.52 24.37 11.52 23.19
Perceived quality 3 30 25.10 27.12 26.30 14.71 25.47
Perceived value 2 20 15.18 17.17 16.36 8.2 15.39
Repurchase likelihood 1 10 8.01 9.00 8.71 3.14 8.13
Price tolerance 0 25 11.39 13.10 12.26 5.7 11.47

Table 4
Respondents distribution per wireless clusters.

Clusters Percentage (%)

1 16.8
2 18.1
3 20.0
4 17.5
5 27.6

Fig. 3. Means plots for the wireless clusters.
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Segment 1: This segment is composed of an even representation of young males and females. All of this cluster’s respon-
dents are distributed between the two first age categories: 5.7% for the 15–25 years old category and 11% for the 26–30 years
old category. Moreover, most of the respondents are located in two income clusters: below $20K and $40–60K, which is con-
sistent with the age distribution findings. Respondents in this segment are also very satisfied. They said that, on average, if
the company increases its price by 13% (highest rate in the sample) they would switch to another company. This explains
why they have the highest repurchase likelihood.

Segments 2 and 3: These segments are only composed of females. While the target market of cluster 2 is exclusively com-
posed of elderly people, 50+ years old, cluster 3 is geared towards young adults (31–40) and mature adults (41–50). Most of
the respondents have an income below $30K for cluster 2 and $40–80K for cluster 3.



Fig. 4. Demographic characterization of wireless segments.
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Segments 4 and 5: They are composed mainly of young and mature adults as well as elderly people with almost no rep-
resentation of their younger counterpart. While cluster 5 is predominantly composed of men, cluster 4 is evenly composed of
both genders. Further, both clusters mostly appeal to the $40–60K respondents. Finally, it is important to note that both clus-
ters differ with regards to one important element – cluster 4 is a low-score segment while cluster 5 is high-score one (see
Table 3).

In summary, clusters 1, 2, 3, and 5 are high-score segments. More precisely, cluster 1 is more geared towards young gen-
erations with a relatively low income. Both genders are evenly represented in this segment. Theses respondents are very sat-
isfied with the services they receive; hence they are not price sensitive and are very loyal to their actual service provider.
These consumers may be considered as regular cell phone users. Cluster 2 is the target market for elderly people not having
high disposable income. These consumers might need a cell phone for basic usage. In contrast, cluster 3 suits adults with
medium-to-high incomes. Finally, cluster 5 is almost exclusively composed of elderly men regardless of their income. Hence
we can hypothesize that cluster 5 might be offered a wide variety of services when compared to cluster 2, and may be con-
sidered a business segment. At the same time, cluster 4 represents the only low-score segment where consumers do not have
high expectation and hence are moderately-to-low satisfied. This is translated into their behavior, i.e., low loyalty and high
price sensitivity.

4.4. Predicting cluster membership

In order to assess the predictive power of each variable in predicting cluster memberships, a discriminant function anal-
ysis was done. This analysis may be used to determine which variable(s) discriminate among two or more naturally occur-
ring groups. For instance, after segmenting the market using cluster analysis, managers would like to know how to classify
new costumers according to a set of variables. This is achieved through discriminant analysis techniques. In the present case,
one variable was entered at a time (see Table 5).
Table 5
Classification accuracy.

Fixed-line (%) Wireless (%)

Prior expectations 60.0 27.7
Costumer satisfaction 92.8 36.7
Perceived quality 88.8 34.0
Perceived value 88.9 34.1
Repurchase likelihood 88.6 33.6
Price tolerance 67.7 23.6
All combined 95.6 39.9
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First, the employment of all variables in the fixed-line and wireless market allows to correctly classify 95.6% and 39.9% of
the customers, respectively that shows the superiority of the fixed-line segment in terms of predicting customer perceptions
and behaviors. Second, in both sectors, customer satisfaction exhibited the highest explanatory power (92.8% and 36.7% for
fixed-and wireless sectors, respectively); this means that a fixed-line company may use this construct to get a sense of the
market and to classify customers with almost 93% accuracy. Third, prior expectations and price tolerance had the lowest pre-
dictive power for the fixed-line and wireless market. Fourth, wireless consumers have a very complex psychographic profile,
which means that companies need to use an optimal mix of those variables (i.e., the maximum is 39.9% predictive power
when combining all variables together). Fifth, three purchase dimensions capture only part of wireless consumers’ behavior.

In order to uncover other possible relationships in the wireless cluster, a second set of discriminant analysis was run with
the demographic indicators. It was observed that age and gender were the best predictors (46.6% for age and 45.1% for gen-
der) when compared to income (29.4%). Note that on average gender, age, and income classify individually 50% of all fixed-
line respondents. These results are consistent with results of the cluster analysis, which makes our findings more robust.

5. Discussion

Two distinct behaviors emerge from the data that imply that mobile and wireline consumers are indeed distinct groups.
While this finding complements Ward and Woroch’s (2004) conclusion that ‘‘the two services appear to have achieved a
coexistence in the marketplace as well as in household budgeting, each providing consumers with particular advantages”
(p. 13), it seems to contradict the data presented by the National Center for Health Statistics (NCHS),4 which implies that
there is a significantly growing number of wireless only households. This contradiction suggests that wireline and wireless
may serve as full substitutes, however not for a full array of services. The demographics of the wireless household: young, ren-
ter, low income, minority, implies that this household is not necessarily a choice made through conscious preference but rather
out of no real choice. Interestingly, the identification of the wireless household with the less affluent bodes well with at least
one characteristic of high salience of wireless only homes in Europe – mostly a characterization of less developed countries, thus
not an expression of substitution in the sense of relinquishing wireline, but rather of acquiring for the first time a telecommu-
nications service.5 Indeed, as our study shows, high satisfaction is a characteristic of wireline services – thus the growth of the
wireless home can be seen as the emergence of a new consumer and not as an expression of switching by an existing one.

While in order to effectively target consumers in both wireless and fixed-line markets, there is a need to design three
diverse service communications plans and positioning in terms of: (1) offered packages and prices, (2) consumer psycho-
graphics, and (3) consumer demographics, such as gender, income and age. Fixed-line consumers demonstrate a higher level
of prior expectations, perceived quality, perceived value, and satisfaction than their wireless counterparts. They are also
more price-tolerant and are more likely to repurchase services from the same provider in the future. This supports prior find-
ings by Turel and Serenko (2006) who empirically demonstrated that that the degree of customer satisfaction with mobile
services is lower than that with fixed-lines. Anecdotal evidence and periodicals also frequently report on cases of customer
disappointment with their mobile phone experience, however, as Barros and Cadima (2001) note regarding the Portuguese
market, and as the FCC (2007) data demonstrate, there is no discernable transition of consumers from mobile operators to
landline services.

Indeed, the fixed-line sector is homogeneous whereas the wireless one is heterogeneous in terms of its underlying market
segments. Recall that two and five clusters were identified in the analysis for these markets, respectively (Tables 2 and 3).
Therefore the structure of the wireless market represents more ample ground for segmenting both current and potential cus-
tomers as they transition among mobile products and represent socially and economically different groupings than their
wireline counterparts do. As such, five segments were determined in the wireless market. These clusters are complementary
and exclusive (see Fig. 3). Different age classes and income classes are discernable. Indeed, elderly people are more satisfied,
less price sensitive and more loyal. It is also interesting to note the youngest segment has high prior expectation and is not
price sensitive. It could be argued that these respondents still live with their parents and hence do not pay for mobile ser-
vices but enjoy the independence of possessing one without ‘‘waiting in line” with other family members to use them. It is
also noted that high score clusters, (i.e., clusters 1, 2, 3 and 5) have similar scores on the six psychographic variables but
when it comes to age, gender and income, they represent different demographic profiles (see Fig. 4). Even though the wire-
less market is unstructured compared to the fixed-line one, we notice that there are more satisfied fixed-line costumers. This
may be due to the nature of competition and structures of both markets, which affects the product perception of consumers
and the substitutability between the products. Landline consumers tend to be very satisfied, have high expectations and are
more price sensitive, wireless only consumers are young and newcomers to the market. Age emerges as an indicator of con-
sumers’ needs and identity, since elderly people may have different requirements than younger individuals do especially in
terms of price sensitivity, repurchase likelihood, and expectations. This could be explained by assuming that younger indi-
viduals more heavily engage in information searching and that elderly people ask for different services than the younger cus-
tomers do.
4 See Footnote 1.
5 This, of course, needs to be seen as a partial explanation as the discrepancy between Finland and Sweden pointed out in Section 1, implies.
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Overall, wireless respondents have a dissimilar profile than fixed-line ones because they have access to a wider variety of
services and several service providers. In addition, there are more high salary respondents with low price sensitivity in the
fixed-line market than in the wireless market. This is related to value-for-services in the fixed-line sector (i.e., how consum-
ers value the dollar service). People expect to have a higher value in the additional features they buy. This expected value
service is translated into slightly higher price sensitivity. Uncharacteristic with the rest of our findings, wireless respondents
behave as fixed-line customers when it comes to gender. This, however is in line with the demographic characteristics of the
NCHS study in which gender plays a marginal role.

6. Limitations

There are noteworthy limitations to these conclusions as arising from the data. First, we assume full substitution between
the two services as the basis for our differentiation between the clusters. Both wireline and mobile services, however, have
developed, as we have noted, to provide a wider variety of services and are not limited anymore to voice. Some of these ser-
vices (and in particular mobility itself) are not available over both infrastructures. As a result, partial substitution may occur,
which our clusters cannot provide an answer to. This limitation however is becoming less significant because there is a grow-
ing transition to wireless only households. The communities identified in the NCHS study correlate with our clusters; indeed
age and income determine much of this transition.

Second, the comparison of fixed-line and mobile service perceptions across two independent samples leaves open
whether respondents in each of the two subsamples were simultaneously subscribed to landline and wireless services or
exclusively to just one of the two services when they participated in the survey. Such a design does not provide direct in-
sights with regard to the extent to which consumers use mobile services to complement or to substitute their demand of
traditional wireline offers, but only infers them. However, during the survey, the respondents were asked to consider their
experience with only one service (i.e., exclusively either fixed-line or wireless). Finally, it should be noted that there may be
other ways, such as interviews with consumers, and surveys designed to measures substitutability, to test the issue of fixed
line-wireless substitutability. While some of these approaches, and certainly their combination, may be advantageous, we
were somewhat constrained by the use of existing data sources. Future research, therefore may apply other methodologies
to further investigate this important issue. It may also take into account additional variables, especially in view of the recent
economic downturn that has probably altered the financial scrutiny families apply and the range of factors they consider.

7. Policy implications and conclusion

Consumer behavior often serves as a trigger for regulatory policies. Thus, for example the fact that consumers use mobile
phones while driving has led many countries6 and states in the US7 to ban such behavior. Cook and Coupey (1998) state that
‘‘research is needed to assess how the technology affects consumer behavior before the form of regulation. . .is developed.” (pp.
231–232), while Batt and Katz (1998) find that studying consumer behavior ‘‘should be of significant scientific interest, as well
as benefiting telecommunications policy makers” (p. 46). In the first half of the 1990s, Mueller and Schement (1996) developed
the ‘‘bottom up” approach to universal service research. Using ethnographic methods and computerized maps they were able to
identify the causes underlying patterns of telephone disconnection. Their results demonstrated that in contradiction to the pol-
icy wisdom of the time, users were driven off the network by high usage costs and not as previously assumed by the price of
access and thus universal service policy was misguided.

Uncovering the motivation for switching from wireline to wireless service (or for adopting a wireless service instead of a
wireline for first-subscribers) through consumer satisfaction studies is not necessarily the only way or the best way to
understand substitution in telecommunication service in general and between fixed and mobile services in particular. How-
ever, what we demonstrated in this study is that consumer satisfaction can provide an additional dimension that either con-
tradicts, but in our case strengthens, other data, which is purely descriptive and has more explanatory power than previously
available. While corroborating data is in line with our finding that wireless only households are low income and young, using
the consumer satisfaction model we can shed more light on the path these consumers went through. In our case, we have
mostly learned that they did not necessarily make a choice, but were driven to the wireless only consumption out of lack of
choice, and are indeed unhappy.

What do these findings tell policy makers? The transition of the wireless sector further to an advanced services industry
rather than one based primarily on voice communications, with the introduction of the third generation wireless networks
will result in industry reconfiguration (Tilson and Lyytinen, 2006). The United States is not only behind major economic
powers in mobile phone penetration; it is also behind in wireless mobile phone-based Internet access (Bleha, 2005). The ills
of the mobile industry, which emerged as a limited competition industry adopting cartel-like behavior (Parker and Roller,
1997), should therefore not be carried into its next generation. This, however, is not the case.

As a rule of thumb, policy makers do not intervene in free choices made by consumers in competitive markets. However,
as this study demonstrates, it is not clear whether indeed the growing substitution effect between wireline and wireless
6 http://www.cellular-news.com/car_bans/.
7 http://www.ghsa.org/html/stateinfo/laws/cellphone_laws.html.
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services is a result of free choice. Indeed, the NCHS study and our data identify the same mobile users. Paradoxically, mobil-
ity, which only a decade ago signified a luxury service whose users were predominantly affluent, is currently the technology
of choice of the less affluent. This characteristic of the wireless-only crowd coincides with our findings, that the high satis-
faction levels are more highly correlated with wireline than with wireless service. Clearly, as the uncompetitive nature of the
United States’ wireless industry (see e.g. Frieden, 2009) coincides with these results, a worrisome picture emerges as a new
‘‘underclass” of users is identified: inferior in the service they are receiving and unable to make choices.

Thus the findings bear implications both with regard to competition and to universal service policies. Clearly more com-
petition in wireless services would have led to better service and higher consumer satisfaction among all clusters. At the
same time the wireless only customer may be using only a pre-paid or other limited service, thus being in a technological
disadvantage while purportedly ‘‘connected.” As long as telephone services, and mobile services among them, were limited
only to voice, the main challenge for regulators was to ensure affordability and connectivity. In the current technological
reality, both exist with regard to voice, however low income consumers find themselves yet again in a position of inferiority,
locked into a service that they find less satisfactory.

The challenge for policy makers is clear: how to ensure that inferior mobile services do not become an inferior service
offered to those without a choice (alongside a quality multimedia service offered to the more affluent consumers). The fact
that consumers clearly differentiate between mobile and wireline product markets and develop entirely different behavioral
patterns with regards to both services, requires us to further investigate the unique attributes of the mobile industry and
assess what can be done to enhance consumer connectivity. Indeed, consumers are less satisfied with a product that offers
them so much more. The most satisfied consumers are those that do not bear the cost of the service or those that have little
or no choice. This implies that in order to enhance consumer connectivity, regulators need to refocus their regulatory efforts
as a result of studying consumer satisfaction patterns. Indeed, United States consumers adopt mobile phones in growing
numbers, but they do not perceive them necessarily as substitutes to wireline services, but rather as separate, perhaps com-
plementary products unless their circumstances imply otherwise. On the other hand, the high satisfaction levels and con-
sumer loyalty to wireline providers indicate the lack of competition in that market; this can be attributed to its
regulatory failure (since there are higher levels of competition in other countries that employ more aggressive pro-compet-
itive policies) and to the customer culture that defines mobile services as a unique product. Indeed, while the numbers we
present demonstrate the growth of the mobile market, they do not necessarily, as this study shows, imply that consumers
are disconnecting their landline to acquire a mobile service. This may be true with first acquisition behavior of younger con-
sumers, but it is yet to be determined whether the mobile will stay their only service of choice once they mature as
consumers.

In the meantime, policy makers need to continue regulating both markets separately to ensure no abuse of dominant
positions in either prevails. We believe that employing customer satisfaction in policymaking can help to further uncover
consumer motivation in choosing telecommunication services and serve eventually as a useful tool for policy makers seeking
to achieve high connectivity levels for advanced services.
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