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Abstract:

This paper proposes a new model for understanding the adoption of internet services when
competing technological standards can fulfill similar needs. Using prospect theory as its
theoretical foundation, the model posits that reference prices, flat rate preference, and status quo
bias constitute the perceived sacrifice when users consider adoption of new services such as
wireless internet. Perceived sacrifice and perceived quality influence the perceived relative value,
which in turn influences the intention to adopt wireless internet. The proposed model and related
hypotheses are empirically confirmed through a field study. The paper discusses several
implications for telecommunications policy and industry.
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1 Introduction

Internet penetration is high in the USA, Europe, and parts of Asia, with extensive consumer use
of broadband technology. Many service providers offer internet access via a variety of different
competing technologies. Wireless data technologies for laptop computers, such as 3G, 4G and
WiMAX, offer a new type of service that is fundamentally different from the more widely
adopted fixed line internet standards. There is a need to study the adoption of these broadband
internet access technologies. Several researchers have employed traditional theories of
technological adoption that have proved useful when studying individual technologies. The
current broadband market offers existing standards that compete with new technologies. In such
an environment of technological alternatives, new models become necessary to understand the

process of decision making in situations of choice.



This paper explores the adoption of technology in a situation in which different technologies fill a
similar consumer need by researching the factors that determine the adoption of fixed line or
wireless internet service. In a market offering a plethora of technological choice, why does such a
large portion of the population use such a small number of technologies? What goes on in
people’s minds when deciding which type of access technology to buy? This paper is motivated
by gaps pointed out by calls for alternative perspectives on technology adoption (Benbasat and

Barki, 2007; McMaster and Wastell, 2005; Venkatesh et al., 2007).

A key shift in perspective is to view internet service providers as service organizations that have
made investments in specific technological standards. Such a view is suitable due to the nature of
internet service delivery. Mills (1980) proposes a typology of service organizations and their
important attributes. Two distinct characteristics of service oriented companies are that 1) their
offerings are consumed as they are produced, and 2) they do not circulate in the marketplace as
products after initial provision. Within the framework proposed by Miles (1980), Internet service
providers belong to the Maintenance-Interactive type of service organization. This type of service
organization is characterized by high specificity of contracts, high client expectations vs. service
capabilities, high levels of receptivity and response to customer evaluations, and low levels of
power and attachment. Therefore, perceived quality and value should be important for customer
satisfaction and retention. Furthermore, the intangible nature of service-oriented products causes
performance ambiguity in service exchanges. The cost of retaining customers is greater when
performance ambiguity is high (Bowen 1986). Internet service organizations need to examine
what are the set of behaviors, routines, and ways of working that may improve internet delivery
outcomes, administrative efficiency, cost effectiveness, and user experience (Greenhalgh 2004).
The impact of customer retention is “astronomical” because of repeated purchase of the service

(Internet) as long as the customer stays loyal (Heskett 1984). Loyalty is derived from customer



satisfaction, which is influenced by value of services offered (Heskett 1984). The concept of
customer loyalty contributes to the status quo bias that reduces the likelihood of customers

choosing alternatives to the service they currently use.

This study contributes to research into services, standards, and information systems by proposing
a new model for understanding the adoption of technology-based service when more than one
technology and more than one provider can fulfill a similar need. The model posits that status quo
bias, flat rate preference, and the comparison between the perceived price of wireless internet and
the reference price of internet service constitute the construct of perceived sacrifice, which
influences perceptions of value in wireless internet. Perceived sacrifice is expected to negatively
influence the perceived value. Existing consumer choice literature provides significant evidence
for support of the product quality — value — purchase intention chain that explains consumer
behavior when confronted with choices. This study explores the role of this causal chain to
explain the adoption of wireless internet service when consumers face alternative choices. The

hypothesized relationships are confirmed by conducting a field study.

This paper proceeds as follows. The next section provides an overview of major broadband
access technologies. Section 3 reviews the adoption literature, establishes the gap filled by this
paper, and draws upon theory to develop a new decision model and related hypotheses. Section 4
details the method, the measures, and summary information about the participants. Section 5
presents the results. Section 6 provides a discussion that compares the research outcomes to the
theoretical arguments and proposes areas for further research. Section 7 concludes the paper by
summarizing its contributions, describing its limitations, and identifying future research

opportunities.



2 Broadband Overview

Many service providers offer high-speed Internet access, but they use various technologies that
deliver the service in distinctly different ways and offer different performance traits. Fixed line
technology requires a user to access the Internet from a specific location. Portable broadband
frees users to move their computers within a limited geographic area. Mobile Internet enables
free movement between access points without interruption. Table 1 provides a summary of
common access technologies and their important characteristics (Dekleva et al., 2007; Cousins

and Varshney, 2009).

Table 1 Here

This research makes the explicit distinction between using a Wi-Fi router to relay a fixed line
connection for a few meters and using wireless internet technologies such as 3G/4G or WiMax.
Wi-Fi is considered as an extension of a fixed line technology because DSL or cable are the
primary access technologies connected to a Wi-Fi router. On the other hand, wireless internet
access technologies such as 3G/4G and WiMax enable wider mobility. See Fig. 1 for an

illustration of the distinction made for Wi-Fi in this study.

Figure 1 Here

3 Literature Review

This section begins with a review of the calls for different theoretical approaches to the study of
technology adoption within Information Systems research. It provides an overview to the

theoretical basis for development of a new decision model and the related hypotheses.



3.1 Technology Adoption

Much of the recent IS adoption literature uses theories such as the Theory of Planned Behavior
(TPB) (Ajzen, 1991), Unified Theory of Acceptance and Use of Technology (UTAUT)
(Venkatesh et al., 2003), Technology Acceptance Model (TAM) (Davis, 1989; Davis et al.,
1989), and other theories that focus on individual-level adoption. TAM, the most often employed
and influential IS theory (Benbasat and Barki, 2007; Lee et al., 2003), has made a strong
contribution to information systems research. It offers a combination of power and parsimony
(Venkatesh and Davis, 2000) and it has focused a formerly scattered field of study (Lee et al.,
2003). Despite its contributions, some argue that TAM’s contributions to IS research largely have
been realized and that future research should explore other theoretical approaches (Benbasat and

Barki, 2007).

This paper breaks from the study of technology in an isolated environment to address the gaps
pointed out by Benbasat and Barki (2007), McMaster and Wastell (2005), and Venkatesh et al.
(2007) in their calls for alternative theoretical perspectives that expand the study of technology
diffusion to include contingent models that take into account the real-world usage context.
Consumer choice literature provides theories and models that explain factors which influence a
buyer’s intention to purchase or use a product when confronted with multiple choices. Prospect
theory provides a behavioral explanation for people’s decisions when they are faced with choices
and alternatives. The next section discusses how the concepts of flat rate preference, reference
price, and status quo bias, which are all based on prospect theory, are relevant to the adoption of

wireless internet.

3.2 Perceived Sacrifice

Value, a key element of customer retention by service providers (Heskett, 1984), has been



defined as the trade-off between what is sacrificed and what is gained (Zeithaml, 1988). When a
decision maker has multiple options to choose from, the perceived gains and losses tied to the
decision are not assessed as an isolated transaction but within the context of competing
alternatives. Rather than taking a theoretical-rational approach to defining perceived sacrifice, we
draw upon behavioral economics to define key constructs of what is lost and what is gained when

an individual decision maker seeks to maximize the value of his or her IT decision.

Because people cannot gather or analyze every bit of information, they simplify the decision
process and seek satisfactory, but not necessarily optimal solutions. Building on this concept of
Bounded Rationality (Simon, 1955), Kahneman and Tversky (1979) proposed prospect theory, a
behavioral economics approach to decision making in the presence of choices and risks. They
argue that decisions are not made in isolation, but that decision outcomes are contingent upon
comparisons to a referent. People judge value by gains or losses relative to a reference point, not
in terms of absolute monetary value (Kahneman and Tversky, 1979). For example, people
perceive a $5 price change on a $25 item as greater than a $5 change on a $100 item, even though
the differences have the same absolute financial value (Thaler, 1980). The way in which people
process information cannot be separated from its context (Kahneman and Tversky, 2000). A
choice becomes acceptable when the value of its advantages is greater than the value of the
disadvantages (Kahneman and Tversky, 2000). The differences, however, are not only relative;
they are unequally weighted because people weigh losses more heavily than gains. This unequal
weighting of outcomes creates loss aversion among decision makers (Kahneman et al., 1986;

Kahneman and Tversky, 1979, 2000; Tversky and Kahneman, 1991).

Decision making usually involves constructive preferences, or determining preferences when
presented with a choice rather than drawing upon a priori predilections. Because preferences are

determined when confronted with a choice, the context and the framing of the choice affect the



decision (Bettman et al., 1998; Tversky and Simonson, 1993). The point of reference is usually
based on the decision-maker’s current position (Tversky and Kahneman, 1991). Decisions are
often made without exhaustive thought (Kahneman and Tversky, 2000), and part of the decision
making process is to maximize the ease of justifying a decision (Bettman et al., 1998). When
comparing choices against a reference point, people disregard shared traits and focus on the

salient differences (Kahneman et al., 1991).

Thaler (1999) builds upon the analogical reasoning of prospect theory to include transaction
value, which is the price of an option relative to a referent. If a price is lower than the chosen
point of reference, it is a good value; if the price is higher than the referent, then it is a poor
value. Therefore, reference pricing, or the comparison of the cost of a choice to an established
price, plays a material role in decision making (Thaler, 1999). Out-of-pocket expenses are viewed
as losses and opportunity costs are viewed as foregone gains, making people prone to consider a
price higher than the referent (loss) more heavily than the additional benefit received (gain) when
making decisions (Thaler, 1980; Kahneman et al., 1991). Accordingly, willingness to pay is
based on whether a price is lower or higher than the reference price (Tversky and Simonson,
1993). Blechar et al. (2006) introduce reference pricing to the use of advanced mobile services by
arguing that mobile phone users compare phone-based data services to computer-based Internet
services. The reference situation of the Internet, perceived as nearly free of charge for similar
services, made nearly any price for mobile services too expensive in the consumer mind.
Therefore, the redundancies between mobile services and PC- based Internet could constrain
mobile services adoption if users perceive the personal computer as higher in quality relative to
mobile devices (Blechar et al., 2006). Cost was found to be the most important decision factor for
users of advanced mobile features (Constantiou et al., 2007), and price and speed were found to

be the primary considerations of internet service choices (Gimpel, 2009). The difference between



the perceived price of wireless internet and the reference price contributes to perceived sacrifice

of users when faced with a decision to adopt wireless internet for the laptop.

The theoretical underpinnings of flat rate preference and status quo bias are reviewed next.
Consumers use “mental accounting” to frame purchasing decisions by assigning them to an
expense category. They use these mental distinctions as a frame of reference to measure changes
to reference prices. Decisions about which category, and whether to combine categories, impacts
the perceived value of the choice. Loss aversion strongly influences how people organize
financial transactions in their mind. People favor mental accounting practices that minimize
cognitive effort (Thaler, 1999). Ambiguity adds more potential choices to the choice process,
which complicates decision making (Fox and Tversky, 1995). People do not want to continually
make cost-benefit calculations, which leads to a preference for payment options that eliminate the
need for subsequent decision making (Thaler, 1980). Accordingly, “consumers don't like the
experience of having the meter running. This contributes to what has been called the ‘flat rate
bias’ in telecommunications. Most telephone customers elect a flat rate service even though
paying by the call would cost them less” (Thaler, 1999). The convenience of flat rate plans
enables consumers to avoid the “taxi meter effect,” which requires constant attention to variable
expenses. Additionally, flat rate plans take the risk out of service usage. Although the customers
could potentially save money by paying for actual uses, the potential gain is valued less than the
perceived loss that may occur by going over-budget (Lambrecht and Skiera, 2006). The influence
of mental accounting in purchase and usage decisions leads to the assertion that flat rate
preference contributes to perceptions of sacrifice in selecting wireless internet for the laptop. Flat
rate preference is expected to affect behavioral decisions only when some choices offer fixed rate
plans and some do not, because people compare only the differences among choice options

(Kahneman and Tversky, 1979).



Status quo bias refers to the tendency of people to stay with the current state unless there are
strong forces which oppose staying with the present (Kahneman and Tversky, 1979; Kahneman
et al., 1991; Samuelson and Zeckhauser, 1988; Thaler, 1980). Because preference construction is
contingent on the framing of the problem, the method of elicitation, and the context of the choice;
contrast effects play a strong role in decision making by influencing the reference point that is
used to gauge value. Since losses loom larger than corresponding gains, loss aversion suggests
that disadvantages are more salient than advantages (Tversky and Simonson, 1993). In an
identical situation, a different decision can be reached, depending on whether the choice is
framed to indicate a gain or a loss (Kahneman and Tversky, 2000). Perception is reference-
dependent and people notice and evaluate changes as percentages rather than the whole value.
This creates a phenomenon in which people assign a higher value to something that they view as
theirs to be lost; while they assign a lower value to something they see as a gain. Take for
example the person who is unwilling to pay more than $35 for a bottle of wine yet is unwilling to
sell a bottle he already owns for $50. The loss aversion associated with this “endowment effect”
contributes to status quo bias (Kahneman et al., 1991). Samuelson and Zeckhauser (1988) found
that status-quo bias not only plays a material part in decision making, but that the bias increases
with the number of alternatives within the choice set. The more choices must be evaluated, the
more mental effort must be used to make the decision. Deciding to remain in the current position
reduces the need to evaluate other options, and thus reduces the transaction costs involved with
decision making. Uncertainty about a new alternative, combined with potential losses being more
salient than potential gains, also contributes to the likelihood of avoiding change (ibid.). As such,
people often avoid making a choice. Often they do not want to know that alternatives are
available because the mere knowledge of alternatives creates decision making costs (Thaler,
1980). This results in less search than would lead to optimal decisions (Samuelson and

Zeckhauser, 1988). Previous research indicates that status quo bias, combined with the time and



effort necessary to switch Internet service, adds a perceived switching cost to the transaction
(Gimpel, 2009). Loss aversion during the discernment process leads to the assertion that status
quo bias contributes to the perceptions of sacrifice when people are faced with the choice of

adopting wireless internet for the laptop.

Fig. 2 summarizes the discussion in this subsection and shows that reference price, flat rate

preference, and status quo bias constitute the construct of perceived sacrifice.

Figure 2 Here

3.3  Perceived Quality — Perceived Value — Adoption Intention

In the purchase decision process, acquisition utility refers to the value of a good or service and
transaction utility refers to the difference between the reference price and the price paid (Thaler,
1999). People determine value through an accuracy-effort approach in which they base their
decisions on a compromise between accuracy and minimizing the mental effort needed to make
the decision (Bettman et al., 1998). People evaluate different choices by the expectations of
subjective value (with losses weighted more heavily than gains and a status-quo bias) of the
outcome. As such, options become acceptable if the perceived advantages outweigh the perceived
disadvantages relative to the referent (Kahneman and Tversky, 1979, 2000). Contrast effects play
a vital role in determining relative value. Contrast effects cause something to appear attractive
when compared to a less attractive product or to appear unattractive against a background of a
more attractive alternative (Tversky and Simonson, 1993). The assessment of whether something
is better or worse is carried out quickly (Kahneman and Tversky, 2000). People disregard

common attributes of choices and consider the more salient differences. They edit the choice set



by creating simplified representations of the competing choices then make an evaluation based on
the simplified prospects. Decision makers then choose the option with the highest value relative

to the other choices (Kahneman and Tversky, 1979).

Individuals use the internet for a variety of motives, including utilitarian, hedonic, and social
reasons. As such, a variety of theories can be used to explore how internet use provides value to
consumers. Monroe (1990) (page 1972) defines value as the difference between perceived
benefits and perceived sacrifice. Zeithaml (1988) suggests that the value of a product perceived
by customers is an overall assessment of “what is given” and “what it costs.” Prior research on
the adoption of mobile internet has employed a definition of value based on benefits and
sacrifices (Kim et al., 2007). With a variety of theories to choose from, it becomes essential for
researchers to select the most appropriate theoretical lens to investigate each particular subject.
While this paper explores the adoption of wireless internet for the laptop, it investigates the value
consumers derive from the delivery technology, not from the more generic focus of general
internet use. As such, this paper employs the definition of perceived value as the subjective
relative assessment of benefits versus sacrifice. The foregoing discussion leads to the first

hypothesis of this study:

Hypothesis 1: Perceived sacrifice negatively affects perceived relative value of wireless internet

service for the laptop.

According to Zeithaml (1988), value is a trade-off between the give and get components in
respect to the product under consideration. Both give and get components are peculiar for
customers depending on their individual disposition. For some customers, the cost of the product

may principally form the give component while for some, time and effort expended may also



form part of their assessment (Zeithaml, 1988). In the same way, the evaluations of the get
component may vary. For some, what is received may be the equivalent of “high quality,” while
for others, it may have more to do with quantity/volume (e.g. A 5 bedroom house in an average
neighborhood may be more valuable than a 3 bedroom house in an exclusive neighborhood or
vice-versa); and for some others it might be convenience. Consumers make their choices based
on their value judgments and their attitudes (Hansen, 1969). Individuals can process a limited
number of value factors; and which value perception will be more pronounced depends on the
decision situation itself. Consumer choice, therefore, will in part depend on the value importance
(Hansen, 1969). It follows that when people face adoption decision among multiple choices, they

place relative value on the choices with respect to their referent technology.

Perceived quality is defined as the individual’s subjective judgment about a product’s overall
excellence or superiority (Zeithaml, 1988). According to Zeithaml (1988), “instrumentality is the
extent to which an object or action will achieve an end.” Hence quality could be viewed as
instrumentality. Earlier studies have distinguished between different perspectives of the term
quality. For example, objective quality refers to the measurable attributes of a product which
describes its verifiable superiority, whereas perceived quality is the subjective evaluation of

attributes (Dodds and Monroe, 1985; Zeithaml, 1988).

The perception of quality differences between a new option and the referent affect the likelihood
of switching (Constantiou et al., 2006). While attributes of quality can be measured, the concept
of quality is inherently subjective by nature. Therefore, the measurement of perceived quality can
give strong insight into the decision making process. The evaluation of quality is usually relative
and made via comparison (Qin et al., 2009). The judgment about whether something is high or
low quality depends upon its superiority or inferiority to a referent (Zeithaml, 1988). Previous

studies have argued for direct influence of quality on the behavioral intentions (Boulding et al.,



1993; Parasuraman et al., 1988). Consequently, we set forth hypotheses 2 and 3:

Hypothesis 2: Higher perceived quality of wireless internet will positively influence the

perceptions of value in choosing wireless internet service for the laptop.

Hypothesis 3: Higher perceived quality of wireless internet service will positively influence the

behavioral intention to adopt wireless internet for the laptop.

Fishbein and Azjen’s intention model has been widely used in IS and other fields to predict
individual behavior (Azjen and Fishbein, 1980; Fishbein and Ajzen, 1975). This model suggests
behavioral intention is the best precursor to intended action in the future. Behavioral intention is
measured by asking the individuals whether or not they intended to perform a behavior on a
subjective probability scale (Warshaw and Davis, 1985). The intention model is based on theory
of propositional control which states that a person’s intention to perform is based on his or her
attitude toward performing the behavior in the given situation and on the subjective norms
directing the behavior (Fishbein, 1967; Wilson et al., 1975). Reference to the literature reveals
that perceived value directly influences the behavioral intentions of consumers. According to
Sweeney and Soutar (2001), people form value perceptions before they use a product or service.
Toften and Olsen (2004) find that perceived value is the main impetus for use and Kim et al.
(2007) find that perceived value is a significant antecedent to adoption intention. Cronin et al.
(2000) found strong support for the positive effect of value on purchase intentions. The overall
perceived value of information and communication technology is an important predictor of the
intention to use it (Turel et al., 2007). In accordance with the existing value literature, users are
likely to subscribe to wireless internet service if they perceive value in these services. Choices are
made through comparisons and gain/loss evaluations (Kahneman and Tversky, 1979) and a

choice is made based on evaluating one choice relative to another (Kahneman and Tversky,



2000). This leads wus to present the fourth hypothesis of this paper.

Hypothesis 4: The positive relative perceived value of wireless internet compared to the referent

will positively influence the behavioral intention to adopt wireless internet service for the laptop.

The four hypotheses set forth in this section lead to the research model shown in Fig. 3.

Figure 3 Here

4 Methodology

This section details the methodology used to design the survey instrument and to collect and

analyze the data.

4.1 Measures

Multi-item Likert scales with 7-point and 4-point anchors were used to measure all key constructs
in the study. The latent construct of sacrifice was formed by three indicator variables: status quo
bias, flat rate preference, and reference price. The items for these indicator variables were taken
from the extant literature and adapted for this study. The item for flat rate preference was a 4-
point Likert scale that tapped into participant’s preference for fixed rate internet service pricing
and was adapted from Prelec and Loewenstein (1998). The scale measured the preference ranging
from “great extent” to “not at all”. The indicator of status-quo bias tapped into the tendency of
participants to maintain their current service (Samuelson and Zeckhauser, 1988). Product quality
has been defined as the set of attributes which offer functional utility (Garvin, 1984). Four
indicator variables of perceived quality were adapted for wireless internet to tap into participants'
perceptions regarding the bandwidth/speed, reliability, security, and overall quality of wireless

internet. Perceived value has been defined as the trade-off between get and give components



(Zeithaml, 1988). The perceived value of the internet service currently being used by the
participants, as compared to the perceived value of wireless internet, was assessed using five
measures that demonstrated the degree to which the respondents saw benefits that outweighed the
costs of subscribing to the Internet service. The measurement items for perceived value were
adapted from Sweeney and Soutar (2001), Kim et al. (2007), and Sirdeshmukh et al. (2002).
Perceived value in current and wireless internet was measured by 6 similar indicators (see Table
2). These items were 7-point Likert scales ranging from strongly disagree to strongly agree. The
indicators for perceived value were obtained by taking a difference of similar items for wireless
internet and for the as compared with current internet service (VALi = WVAL; — CVALi). The
intention to choose wireless internet was assessed using two indicators which measured the extent
to which respondents were prepared to subscribe to the wireless Internet and to recommend it to
others. The behavioral intention items were 7-point Likert scales on agree—disagree dimensions
(Kim et al., 2007; Agarwal and Karahanna, 2000). The initial item pools were refined based on
feedback from an expert panel consisting of 17 graduate students and 3 academic experts. The
purpose of this step was to ensure that the wording of the items was unambiguous and to ensure

the face validity of the survey items.

Table 2 Here

4.2 Data collection

To test the hypotheses, a field survey was conducted at two university campuses in Copenhagen,
Denmark. Permission was received from faculty members for the researchers to solicit
respondents to voluntarily participate in the survey. Class time was allocated for the participants
to complete the questionnaire. Both undergraduate and graduate students participated in the

survey on a voluntary basis. Individual level data were collected from 229 respondents about



their perceptions about the wireless technologies and other access technologies. One of the
surveys was dropped as the respondent did not answer most of the key questions resulting in a

total of 228 usable responses.

Denmark was selected as the source of data for this study because it is the world leader in
broadband penetration (Economist Intelligence Unit 2007) and it serves as a market exemplar for
Western nations. Our sampling frame consisted of internet users and subscribers. According to
Calder et al. (1981), goal of theory falsification requires maximally homogeneous respondents.
Purposive sampling was employed because virtually all students of the business school are
internet subscribers and play an active role in selecting their Internet service. The study focuses
on young adult participants for several reasons. The study aimed to reduce extraneous variables,
and prior studies show that age affects individual technology adoption (McFarland, 2001; Morris
and Venkatesh, 2000; Yang and Jolly, 2008). This population is also likely to be more informed
about the emerging technologies, such as next generation wireless Internet; and therefore, is a
suitable population group for this study. Members of the selected group have lived their entire
lives since the introduction of mainstream personal computing and related technologies (Prensky,
2001). They make heavy use of ICT, particularly the Internet; and they have therefore
incorporated it into their daily lives. They consider technology to be part of the landscape
(Oblinger, 2003) and they consider computers as commonplace, not as technology (Frand, 2000;
McMahon and Pospisil, 2005). Networked for most of their lives (Prensky, 2001), they are
generally unaware of the pre-Internet era (Rickard and Oblinger, 2003). Equally important, they
are consumers whose entrance as decision makers into the marketplace closely coincides with the
wide-scale launch of wireless Internet services. The survey instrument included many control
questions which permit assessment of differences among the participants with respect to age, role

in selecting the internet service, awareness about the internet technologies, etc. The aggregate



statistics of the participants are provided in section 4.3.

4.3 Participants

Questions about respondents’ characteristics were included in the survey to assess fitness of the
sample for answering questions about choices among internet access technologies. Over 70% of
the respondents reported that they were either very well aware or somewhat aware of various
internet technologies. In contrast only 4% of the respondents said that they were not aware at all
about these technologies. The sample frame comprised of relatively young individuals: 96% of
the total sample were less than 35 years of age and 86% were 27 years or younger. Nearly 70% of
the respondents reported that they either decided or had an influence in deciding which internet
service to use. 100% of the respondents said that they used internet at least once every day. The
sample, therefore, is appropriate to serve as a data source for this study. The summarized

demographic information is presented in Table 3.

Table 3 Here

About 40% of the respondents had used their current Internet service for more than 12 months at
the time of the study. The participants paid a wide range of prices for their service. Respondents
were asked what was their internal reference access technology against which they tend to
compare different options. 50.22% of the respondents said that DSL was their reference
technology and 21.97% said that cable Internet was their reference technology. Interestingly,
8.07% of the respondents thought of fiber optic as their reference technology. The frame of
reference seemed to correlate with the type of technology being used by the respondents at the

time of answering the survey questions. 50.45% of the respondents were using DSL connections



to access the Internet, 24.55% were using cable and the rest were distributed among satellite,

wireless and fiber technologies.

5 Results

Table 4 presents the descriptive statistics of the main constructs of the study. This was obtained

by averaging the indicator variables measures of each latent variable.

Table 4 Here

The model hypothesized in section 3 was analyzed by confirmatory latent-variable structural
modeling using the SEM package in R statistical program (Fox, 2006). This analysis provides a
simultaneous estimation of the hypothesized regressions using the covariance matrix of the
relations among all variables. The analysis uses the gap between the observed and the estimated
covariance matrix, produced according to the specified model, to compute goodness-of-fit indices
that help determine the extent to which the hypothesized model provides an acceptable fit — that
is, acceptable representation of the data. The analysis produces the widely used goodness-of-fit
indices known as the normed fit index (NFI), the non-normed fit index (NNFI), and the
comparative fit index (CFI) to indicate the extent of fit. “Normed fit index” (NFI) is the
percentage of total variation found in the null model that is explained by the target model
(Bentler and Bonett, 1980). NFI values close to 1.0 are considered desirable and values in the
range of 0.90—1.0 are considered acceptable (Bentler and Bonett, 1980). In addition, we also used
the root-mean-square error of approximation (RMSEA) misfit index and its recommended value
of .06 or lower (Hu and Bentler, 1999) to indicate acceptable fit. NNFI and CFI values of 0.95 or
greater indicate acceptable fit (Hu and Bentler, 1999). As discussed in section 4.2, the estimated

model was constructed with two or more indicators for each theoretical construct. The path model



is shown in Fig. 4. The labels along the edges are the standardized regression coefficients
associated with the paths. All 4 hypothesis set forth in section 3 were found to be statistically

significant at p > 0.01.

Figure 4 Here

The SEM analysis estimated the measurement model that included all the indicators and

constructs. The goodness of fit indices are tabulated in Table-5. The results indicated a very good

fit to the data, x’ (df =216, N =227) = 119.75, p < 0.05 ; and with NFI = 0.92, NNFI = 0.96,

CFI=0.97, and RMSEA = 0.047.

Table 5 Here

6 Discussion and conclusions

This study introduces a new model for understanding the behavioral intention to use technology-
based services in situations in which multiple options can accomplish the same goal. By focusing
on decision making in the presence of alternatives, this paper contributes to the body of literature
that studies the adoption of technology and services by individual consumers. This paper
contributes to the literature by furthering the argument that consumer adoption of new technology
can be understood and explained with broadly applicable decision models rather than technology-
specific models. Focusing exclusively on technology diffusion models when conducting research

may ignore real and present influences that affect the acceptance and uptake of innovation and



the acceptance of new services. The analytic results presented in section 5 provide strong
evidence that the specific constructs presented in this paper play significant roles in technology
adoption decisions. As a result, this paper answers the calls for alternative perspectives that
expand the study of technology diffusion (Benbasat and Barki, 2007; McMaster and Wastell,

2005; Venkatesh et al., 2007).

This study finds support for the assertion that perceived quality and perceived sacrifice are
related to perceived value (Dodds et al., 1991; Teas and Agarwal, 2000; Zeithaml, 1988). This
study acknowledges that most users will give up their existing internet service in order to adopt a
new one. Status-quo bias adds to the perceived sacrifice. While other studies have explored
status-quo bias (Kahneman et al., 1991; Kim and Kankanhalli, 2009; Samuelson and Zeckhauser,
1988), it is largely absent from technology adoption literature. In this study, it accounts for the
greatest weight among the indicators of perceived sacrifice. While status-quo considerations will
be applicable in all switching scenarios, flat rate preference will be applicable only if there is a
change in pricing structure between the current and alternative choices. This study differs from
the prior research because it uses behavioral economics concepts to propose that flat rate
preference and status-quo bias contribute to perceived sacrifice, a concept traditionally limited to

perceived monetary sacrifice (Monroe, 1990).

This study considers the adoption decision when the participants already use a competing
technology. Under this scenario, the difference between the perceived price and the reference
price, flat rate preference and status quo bias constitute the sacrifice perceptions of the users.
Accordingly, sacrifice is a higher level latent construct represented by the three indicator
variables. All the participants in the survey reported that they subscribed to internet service, albeit
using various technologies. A high proportion of participants used DSL and cable based internet

access. In general 3G/4G and WiMax plans cost more than DSL and cable internet access at the



time the participants took the survey. Finally, wireless internet plans were not offered as flat rate
plans at the time of data collection. At the time, all prominently advertised 3G laptop internet
connections had a maximum usage limit, above which additional use incurred incremental costs.
The results of this study are in line with the existing literature that has found support for flat rate
preferences in telecommunications pricing (Hartman and Naqvi, 1994; Lambrecht and Skiera,

2006; Thaler, 1980, 1999) and wireless internet subscriptions (Gimpel, 2009).

The data supported all 4 hypotheses of this paper. Table 6 provides a summary of the these

hypotheses and the associated analytic results.

Table 6 Here

The model proposed in this paper provides a new way to look at the process by which individual
users choose one internet access service (and related technology standard) over another. The
model was empirically tested using structural equation modeling. The goodness of fitness indices
indicate a good fit of the model. According to the hypothesized model, when people are using a
certain technology and they are faced with a decision to adopt alternate technologies, the
“perceived value” in the alternate technologies is influenced by “perceived sacrifice” that would
be brought forth because of the associated change. Hypothesis 1 posits that the sacrifice
negatively affects the relative value perceptions in wireless internet. The analytic results support
this hypothesis at p < 0.001. The negative sign of the coefficient in sacrifice — perceived value
relationship (see Fig. 4 and Table 6) supports the direction of the hypothesized relationship. The
data support the behavioral economics literature (Kahneman et al., 1991; Lambrecht and Skiera,

2006; Samuelson and Zeckhauser, 1988) and the reference price literature (Thaler, 1980, 1999),



which argue that reference prices, flat rate preference and status-quo bias play an essential part in
determining whether something is perceived to be a good value. It also builds upon Blechar et
al.’s (2006) research on reference pricing in ICT by extending it beyond mobile data services into

the category of wireless internet.

Previous studies have found support for direct link between perceived quality and perceived
value (Dodds et al., 1991; Cronin et al., 2000). However, in situations where people are already
using a similar technology when they consider adopting a new technology, relative value is more
meaningful than the perceived value of an individual technology evaluated in isolation. Blechar
et al. (2006) argue that people form perceptions of not only reference price but also of referent
technology. A very high proportion of participants in the survey (about 85%) considered fixed
line access technologies as their referent. According to Hypothesis 2, perceived quality of
wireless internet positively influences the perceived relative value of wireless internet. The
results found support for hypothesis 2 at p < 0.0001. In her exploratory research, Zeithaml (1988)
argued that people may assign different meanings to perceived value. For example, while some
interpret value as a good price for the given quality, others may define it strictly based on quality.
Previous studies have also examined perceived quality as an unmediated antecedent of behavioral
intentions (Dodds et al., 1991). In this study, Hypothesis 3 tests whether perceived quality has a
direct relationship with intention to adopt wireless internet for the laptop. This hypothesis is also
supported at p < 0.01. Comparing the estimates of the direct perceived quality — BI link and the
mediated perceived quality — perceived value — BI link, the results point to stronger relationships

when the perceived quality — behavioral intention link is mediated by perceived relative value.

Finally, hypothesis 4 postulates that the perceived relative value in wireless technologies
positively affects the behavioral intention of users to adopt wireless internet. There is strong

evidence of support in the literature for perceived value as the most significant direct antecedent



of behavioral intentions (Dodds et al., 1991; Teas and Agarwal, 2000; Zeithaml, 1988; Kim et al.,
2007). The analytic results support this hypothesis 4 at p < 0.0001. As such, the data support the
expectation that behavioral intention is based on the attractiveness of one option against another

(Kahneman and Tversky, 1979; Tversky and Simonson, 1993).

An important contribution of this paper is demonstrating that consumer adoption of new
technology and services can be explained with alternative decision models. It provides significant
evidence that these models play a primary role in adoption decisions and it suggests avenues for
further theoretical development. In doing so, the paper helps illustrate that research which relies
exclusively on technology diffusion and acceptance models may ignore real and present

influences that affect the acceptance and uptake of innovation.

While this study provides support for and insight into applying cognitive decision models to the
adoption of technology services and standards, the study has limitations that warrant further
research. The study investigates one type of service; therefore, the findings may not be
generalizable to other technological services. The participants of this study are young, educated,
and well-informed about technology. They are located in a region that ranks first in broadband
penetration rates. Future research could overcome this limitation of uniformity by sampling other
theoretically-motivated groups or targeting a sample representative of the population at large. If
differences between younger and older demographics prove significant, for example, the findings
might support a call for different approaches to the study of technology adoption based on

generational considerations.

This study has significant implications for the practitioner community. First, a technology
adoption model is proposed that takes into account the construct of perceived sacrifice that

influences existing users of technology as they consider new choices. In cases of new evolving



technologies such as 3G/4G wireless internet, “perceived sacrifice” will adversely affect the
value perceptions of these technologies. While the status quo bias may be circumstantial,
perceived sacrifice can be influenced by manipulating the flat rate preference and the difference
between the perceived price and the reference price. The analytic results of this study have found
support for the negative relationship between perceived sacrifice and perceived relative value.
Therefore practitioners should consider potential users’ points of reference when designing new
offerings. This study operationalized relative value compared to a reference point, providing a
potential tool for practitioners. Furthermore, this study found stronger support for the direct link
between perceived quality and perceived relative value, which in turn influences behavioral
intentions compared with a direct link between perceived quality and behavioral intentions. This
suggests that technical offerings must be developed relative to existing options in the market. The
quality literature points to stronger influence of perceived quality as compared to the objective
quality in determining the purchase behavior of people (Zeithaml, 1988). Studies have also
shown that perceived quality can be influenced by several variables such as cues, price,
advertising, service quality, actual experience with the product etc. (Rust and Oliver, 2000;
Oliver, 1997, 1980; Slotegraaf and Inman, 2004; Cronin et al., 2000). Therefore, companies that
develop and offer new technologies can draw insights from the results of this study in their

development strategies and marketing efforts.

7. Implications for the administration and management of services and standards

In addition to applicability for researchers in studying the adoption of current and emerging
technologies, this work has relevance to the administration and management of services and
standards. It presents several implications for industry and policy makers. Over the past few
years, with the diffusion of 3G and improvements such as “Turbo 3G,” the performance of

wireless internet technology has been converging with that of fixed line services. While wireless



speeds have increased, they generally are slower than the fixed line options offered to the same
customer base. The study data indicate that the performance gap and the current difference in

pricing plans inhibit consumer adoption of wireless internet service for the laptop.

The diffusion of 4G and WiMAX offers to close the performance gap between wireless
broadband and the dominant fixed line technologies: DSL and cable. However, the rapid
expansion of ultra-fast fiber-to-home technology coincides with the spread of next generation of
wireless. Despite the improvements 4G and WiMAX offer over exiting 3G technology, the
performance of wireless to fixed line will begin a notable divergence from that of fixed line
alternatives. The performance differential between the next generation of fixed line and wireless
will increase. The divergence between the two will grow at an exponential rate, as generations of

fixed line technology are introduced much more quickly than generations of wireless broadband.

In order for a new generation of wireless broadband to enter the market, government regulators
must decide which technologies to license. Then they must allocate spectrum space to
accommodate the new technology. As the airways become more congested, this increasingly
involves the process of reallocating space from other technologies. The complexity of spectrum
allocation results in a slow process. After the spectrum is available, the licenses to use the
airwaves are auctioned or allocated to service providers. Only after the licensing process can

telecommunications companies begin building new networks, a process that takes years.

Conversely, the implementation of new generations of wired broadband technology is much more
tightly controlled by the companies providing the service. Regulation and licensing provide much
smaller barriers to introducing fixed line technology. Additionally, different providers can pick
standards that fit their needs rather than being limited to a few select technologies, as are wireless

providers. As a result of the regulatory and technical regime, fixed line providers can introduce



new, faster, better technology much more quickly than wireless providers.

This study indicates that higher perceived prices discourage wireless broadband adoption. Higher
prices are not just a marketing decision, but are directly affected by government licensing policy.
High auction prices for licenses necessitate high usage fees. If the government and regulatory
agencies wish to encourage the diffusion of wireless internet for laptop computers, then they will

need to carefully consider the impact that high license costs ultimately will have on pricing.

If adoption is going to increase, then corporations and policy setters need to reevaluate the
position of wireless broadband in the internet access space. Will wireless internet be an
alternative to fixed line internet service, or will it be an infrequently-used substitute utilized only
when people are on the move? The findings of this study indicate that perceived quality,
reference prices, flat rate bias, and status quo bias, among other drivers of relative value
determine the intention to adopt or ignore wireless broadband. Given the likelithood of an
increasing performance gap, policy setters should set the licensing fees so that wireless
broadband can cost less than fixed line access. Additionally, the referent against which wireless
broadband is judged may need to be changed. Currently, it is a potential replacement for fixed
line access. If the referent is changed from potential replacement to supplement — a technology
used only when fixed line is unavailable — then the performance and quality issues may become

less influential.

An important policy decision is whether to encourage adoption in the short term. With the
prospect of an increasing performance gap, it is advisable to encourage adoption now, when the
gap is small. Once users adopt wireless internet and become accustomed to using it, the
endowment effect and status quo bias will make them unlikely to abandon it. Near-term adoption

will likely result in long-term use, even if the relative performance drops. With this in mind,



policy makers, including the marketing departments that create subscription plans, should focus
on driving adoption now by dropping prices and positioning it as an inexpensive mobile addition
to the fixed line broadband. Implementing such a strategy would be advisable before fiber-to-
home technology becomes standard and the difference in perceived value becomes

insurmountable, relegating wireless broadband to the domain of smart phones and tablets.
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Table 1: Summary of common techn

ologies and their distinguishing features

Technology Capacity Transmission Portability Maximum Range

xDSL 1.5 Mbps (12 Mbps)|copper  telephoneffixed location 5.4 km (0.3 km)
lines

Cable 40 Mbps coaxial cable TVfixed location 1-3 km
lines

Fiber 1 Gbps fiber optic cable [fixed location 20 km

Powerline 200 Mbps existing A/Clfixed location 1-3 km
power lines

Satellite 155 Mbps extraterrestrial fixed location /1000-36,000 km
satellite wireless

Wi-Fi 11.3 Mbps unlicensed  radioportable / wireless |{100 m
band

WiMax 2.8 Mbps (practical3.5 GHz radioportable/wireless [50 km

speed) frequency

3G 2.0 Mbps mobile telephonemobile / wireless |[Large: based on

tower cellular network

Table 2: Relative Value of wireless internet compared to current Internet,

Now consider your current internet service to
answer the following questions:

3G/4G/WiMax
internet services to answer the following

Now  consider wireless

questions:

For the price I pay, the use of internet is
beneficial to me (CVALI1)

For the price I would have to pay, the use of the
wireless service will be beneficial to me
(WVALT1)

Compared to the time I spend on it, the use of
internet is worthwhile to me (CVAL2)

Compared to the time that I will have to put in,
the use of wireless internet will be worthwhile to
me (WVAL2)

For the effort that I put in, the use of internet is
beneficial to me (CVALD3)

For the effort I will have to put in, the use of]
wireless internet will be beneficial to me
(WVAL3)

Compared to the price I pay, the speed of my|
internet connection is good (CVAL4)

Compared to the price I would pay, the speed of
my internet connection will be good (WVALA4)

For the price I pay, I can access the internet
anytime, anywhere I have a use for it (CVALS)

For the price I would pay, I will be able access
the internet anytime, anywhere I have a use for
it (WVALS)

In general, the use of internet delivers me good

Overall, the use of wireless intern et will deliver

value (CVALG6)

me good value (WVALSO6)




Table 3: Frequency Distribution of Participants Data

Age in years <21 22-27 28-35 36-45 46-55 > 55
IN 87 110 22 2 5 1
Percentage N 38.33 48.46 9.69 0.88 2.20 0.44
Cumulative 38.33 86.78 96.48 97.36 99.56 100.00
Percentage
Monthly cost| Nothing 1-100 101-150 151-200 201-250 > 250
of Internet
(DKK)
IN 50 37 29 53 24 33
Percentage N 22.12 16.37 12.83 23.45 10.62 14.60
Cumulative 22.12 38.50 51.33 74.78 85.40 100.00
Percentage
Internal DSL Cable Satellite WiMax 3G/4AG Fiber
frame of
reference
IN 112 49 1 6 37 18
Percentage N 50.22 21.97 0.45 2.69 16.59 8.07
Cumulative 50.22 72.20 72.65 75.34 91.93 100.00
Percentage
Current DSL Cable Satellite WiMax 3G/AG Fiber
Internet
access
IN 111 54 0 5 29 21
Percentage N 50.45 24.55 0 2.27 13.18 9.55
Cumulative 50.45 75.00 75.00 77.27 90.45 100.00
Percentage
Role in Decision Influence |Informed but| Don’t care
choosing maker decision |not involved
internet
IN 120 38 34 36
Percentage N 52.63 16.67 14.91 15.79
Cumulative 52.63 69.30 84.21 100.00
Percentage
IAwareness Very well | Somewhat A Little Not at all

aware aware aware aware
IN 75 85 57 10
Percentage N 33.04 37.44 25.11 4.41
Cumulative 33.04 70.48 95.59 100.00
Percentage
Internet >3 hrs daily |1-3 hrs daily| <1 hr daily | Not daily
usage
IN 150 74 2 0




Percentage N 66.37 32.74 0.88 0.00
Cumulative 66.37 99.12 100.00 100.00
Percentage

Table 4: Goodness of fit indices

Model x* =119.75Df=79 Pr (> x°)=0.00212

x* (null model) = 1463.8 Df = 105

Goodness-of-fit index = 0.9372

)Adjusted goodness-of-fit index = 0.90462

RMSEA index = 0.047669 90% CI: (0.029108, 0.064353)

Bentler-Bonnett NFI = 0.9182

Tucker-Lewis NNFI = 0.96014

Bentler CF1 =0.97001

SRMR = 0.07105

BIC =-309.17

Table 5: Regression Coefficients

Hypothesis

Path

Estimates

SE

z value

p-value]

H1: Higher perceptions of sacrifice
will cause negative influence on
value perception towards wireless
Internet for the laptop

SAC —
VAL

-0.41

0.258

-3.540

0.0004

H2: Higher perceived quality of

wireless internet will positively
influence the perceptions of value in
choosing wireless internet for the

laptop

PQ — VAL

0.34

0.089

4.500

<0.0001

H3: Higher perceived quality of|

wireless internet will positively|

influence the behavioral intention to
adopt wireless internet for the laptop

PQ — BI

0.19

0.088

2.706

0.0068

H4: The positive relative perceived
value of wireless internet compared|
the
influence the behavioral intention|

to referent will positively|

VAL — BI

adopt wireless internet for the laptop.

0.56

0.088

6.611

<0.0001
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Fig. 4: Results of Structural Equation Modeling- Standardized coefficients




