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Abstract

This paper focuses on consumer decision-making and the mechanisms that drive con-
sumer path dependence. Path dependence theory investigates processes driven by in-
creasing returns. These positive feedback mechanisms can potentially lead to an ineffi-
cient lock-in situation. An available better alternative cannot, or only with difficulties,
be attained. The aim of this project is to broaden the range of path dependent theory by
applying it to consumer decisions in high-tech markets. A computer-based experimental
study showed that consumer path dependence is driven by three underlying mecha-

nisms: learning effects, complementarity effects and adaptive expectations effects.
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INTRODUCTION

This project brings together path dependence theory (David 1985, 1986; Arthur
1989, 1994) and consumer decision-making. In short, path dependence theory states that
previous choices influence and restrict future choices. It can be conceptualized as the
outcome of a dynamic process, which main driving forces are positive feedback mecha-
nisms (Sydow et al. 2009). These feedback mechanisms, as beneficial as they may seem
in the beginning, can have negative side effects, by narrowing and restricting future
choices. As a result, they can lead into a potentially inefficient lock-in situation. An
available better alternative cannot, or only with difficulties, be attained; one is ‘locked-
in’.

Although the theory has been widely applied and accepted at the field and organ-
izational level, and often in technological contexts, it has up to now rarely been studied
on the individual level (Farris et al. 1998; Koch et al. 2009). As Sydow et al. (2009)
claim: “...individual path dependence theory still awaits elaboration.” The aim of this
paper is therefore to broaden the range of path dependence theory by applying it to the
individual level. The argument is that a modified theory of path dependence can be ap-
plied to lock-in phenomena observable in consumer decision-making. This research fo-
cuses on phenomena where decision-makers stick to a choice even though there is a po-
tentially better alternative available. It is hypothesized that consumer path dependence,
just as organizational path dependence, is driven by several self-reinforcing mecha-
nisms, which lead the individual into a lock-in situation. In order to investigate on the
effects of self-reinforcing mechanisms on consumer path dependence, an experimental
study has been conducted. By doing so, the project also adds a methodological contribu-
tion by using experimental research for research questions concerning path dependent
processes instead of the commonly used qualitative case-study design or simulations
(Vergne & Durand 2010). Overall, the project responds to the conference call for dis-
cussion and analysis of new areas for path dependence research. It sheds light on how
consumers can get locked to a certain product, when self-reinforcing mechanisms are at

play. As lock-in situations can have far-reaching consequences for both consumers and



marketing practitioners, the projects focuses on identifying the mechanisms which are

responsible for path dependent processes in high-tech markets.

PATH DEPENDENCE THEORY

Path dependence (David 1985, 1986; Arthur 1989, 1994) can be conceptualized
as the outcome of a dynamic process, which main driving forces are self-reinforcing
mechanisms (Sydow et al. 2009). These positive feedback mechanisms can lead to a
narrowing and restriction of choices: previous decisions influence and restrict future
decisions (Schreyogg et al. 2003). In short: “history matters”. These feedback mecha-
nisms, as beneficial as they may seem in the beginning, can have negative effects, by
leading into a potentially inefficient lock-in situation. Here, the decision for an inferior
alternative cannot or only with difficulties be altered; one is ‘locked-in’. In organiza-
tional research the concept has been mostly applied to all kinds of imprinting effects,
which have an impact for organizational behavior. Sometimes used as a rather vague
metaphorical term, it has been applied as an explanatory device in studies highlighting
all cases of persistency and irreversibility of organizational strategies or routines. How-
ever, the concept is supposed to mean more than merely ‘past-dependence’ (Antonelli,
1999). Its main focus lies in the importance of past decisions for future decision with
self-reinforcing mechanisms as the main drivers of the process. The framework offered
by Sydow et al. (2009) suggests three development phases of organizational path de-
pendence: (1) A singular starting event, which under certain conditions transforms itself
into (2) a self-reinforcing dynamic leading to a (3) non-reversible state or lock-in (see
figure 1). The suggested 3-stage model was developed to explain organizational lock-in,
however other levels of analysis are also of great relevance. As all organizational be-
havior can be traced back to individual behavior, this project broadens the range of path
dependence theory by applying it to the individual level of analysis and analyzing path

dependent processes in consumption decisions.
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Figure 1: 3- stage model of path dependent processes (Sydow et al. 2009)

PATHS IN CONSUMER DECISION-MAKING

Path dependence theory has so far not been applied sufficiently to consumer be-
havior processes. However, some studies have dealt with consumer lock-in situations
without necessarily making use of the terms related to path dependence theory as Arthur
(1989, 1994) and David (1985, 1986) have introduced it. Murray and Haubl (2002,
2007) have studied consumers’ switching behavior in electronic marketplaces. Contrary
to common opinion, the increased possibility to search for the lowest price online does
not reduce consumer loyalty. What they found was that consumers engage in only lim-
ited search and stick to the one web store that they know. This has been attributed to a
phenomenon called cognitive lock-in (H&ubl and Trifts 2000; Zauberman 2001). It re-
fers to the idea, that even if consumers would have the opportunity to switch to a differ-
ent and potentially better offer, they stay with the store, which they have some degree of
experience with. This type of loyalty can be traced back to certain skills that users learn
while using, for example a certain website, for the fist time. As they have invested time
and effort to learn about a certain choice environment, they are less keen to switch to a
different one. Murray and Haubl (2007) investigated the process of user skill acquisition

over time and their choice among several online stores. The results of their research



show that consumers tend to prefer the one website they have more experience with
compared to other sites. They call this type of loyalty skill based lock-in. They also dif-
ferentiated between transferable- and non-transferable skills, with the acquisition of
non-transferable skills leading to an even stronger lock-in situation. Similar results are
suggested by studies from Johnson et a. (2003), who find out that even if ‘the next shop
is just a mouse-click away’ people to not tend to shop around online, but exhibit strong
loyalty for few stores. Both streams of research suggest that learning effects do play a

crucial role in the development of consumer path dependence.

In a more recent study Tellis et al. (2009) look at the impact of network effects on
potential lock-in situations in high-tech markets. High-tech products usually are being
ruled by one dominant standard (Eisenmann et al. 2006). Prominent examples are Mi-
crosoft Windows, VHS videotapes, Blue-ray and the QWERTY keyboard. If only one
alternative survives, it is of crucial importance for researchers as well as practitioners to
know about the drivers of success of new high-tech products. Tellis and colleagues
(2009) try to investigate whether, in general, the best quality brand wins in the end, or if
high-tech markets show path dependence. They look at network effects in particular,
which they define as the number of other users choosing the same brand. They conclude
that these markets are generally efficient, but that network effects play a crucial role in
determining the dominant standard. Thus, the literature is divided about whether path
dependence in high-tech markets exists or not. If there is the possibility of decision-
makers becoming stuck to an inferior alternative it is important to study the factors that
influence and maintain such a lock-in situation. Therefore, the impact of network effects
on path dependent processes has not been solved yet, but seems to be worthwhile for

closer investigation.

Other research has tried to take context factors into account, which may lead to path de-
pendent processes. Koch et al. (2009) investigate in their paper the relationship between
environmental complexity and path dependency by means of an experimental study. By
focusing on information load and decision quality in several decision rounds, the study
explores the impact of complexity on decision-making processes. Results show that dif-

ferent levels of complexity do affect decision behavior and help to better understand the



development of path-dependent behavior. They also offer new insights into decision-
making behavior under conditions of increasing returns in different settings of complex-
ity. Altogether theses projects show the relevance of implementing path dependence

theory into the research of individual decision-making.

MECHANISMS ON THE INDIVIDUAL LEVEL

Self-reinforcing mechanisms lie at the heart of path dependence theory, as the
continuation of a path can be explained by one or a combination of several self-
reinforcing mechanisms. Therefore this paper tries to identify the mechanisms that con-
tribute to consumer path dependence. On the macro-level (Arthur 1994) and organiza-
tional level (Sydow et al. 2009) a range of self-reinforcing mechanisms, which can lead
in to a lock-in situation, have already been identified, namely learning effects, comple-
mentarity effects, adaptive expectations and coordination effects. For the purpose of
studying individual decision paths, these same mechanisms have to be translated into
mechanisms applicable for the individuals and their decision-making. Moreover, in or-
der to test their impact in an experimental design, the mechanisms have to be operation-
alized to be quantifiable. The first column in table 1 gives an overview of the four main
mechanisms of organizational path dependence (Sydow et al. 2009), the second column
indicates their respective translation into the individual level and the third column gives

details about their operationalization.

Organizational path Individual path Operationalization
dependence dependence
Learning Effects Learning Effects = Amount of experience

Complementarity Effects Complementarity Effects = Number of complementary

products




Adaptive Expectation Adaptive Expectation = Percentage of other deci-

Effects Effects sion-makers choosing the
same option
Coordination Effects Internal Consistency = Preference-for-consistency
- Personality Traits " na.

Table 1: Self-reinforcing mechanisms of path dependence

It becomes evidently that most of the mechanisms can be transferred directly to
the individual level. Only the fifth mechanism (personality traits) is an additional
mechanism, which is only related to the individual level and not applicable for the study
of organizational paths. The third column indicates how each mechanism can be opera-
tionalized, which is the basis for the empirical study conducted to test consumer path
dependence. The following paragraphs will explain each mechanism and their meaning

for both the individual level and the consumption context.

Learning effects imply that an act is performed more efficiently the more often
it is done. At the same time the currently chosen alternative becomes more attractive as
skills are being accumulated and the average costs of output decrease. A well-known
example building in this self-reinforcing dynamic from organizational research is the
focus on exploitative learning. Instead of looking for different alternatives, it becomes
more accepted to stick to the same practice. But by focusing on the acquisition of learn-
ing advantages, new opportunities are likely to be missed. On the individual level,
learning effects are often related to the acquisition of certain task-related skills (Murray
& Haubl 2002, 2007; Johnson et al. 2003). Also here they can lead to repetitive behav-
ior, narrowing the scope of future choices.



Complementarity effects on the organizational level relate to the synergy re-
sulting from the interaction of two or more separate but interrelated resources, rules or
practices (Pierson 2000; Stieglitz & Heine 2007). A known general example are econo-
mies of scope: they relate to a situation where the cost of combining several products is
lower than the cost of offering them separately. In an organization this can be two de-
partments, which through intensive teamwork produce an output worth more than the
two departments would produce separately. In the future this could become a core com-
petence of the organization: very attractive to exploit and very likely to become path
dependent. Similarly, on the individual level it relates to the additional benefit the inter-
action of certain objects or choices offer. As complementarities they do not simply add
up but produce an additional surplus, like network effects in the context of certain prod-

uct choices.

Adaptive expectations effects relate to the idea, that people build their prefer-
ence in response with the expectations of others, and prefer what they think others pre-
fer too (Leibenstein 1950). The interactive building of preferences can be explained by
the need for social belonging and social acceptance and the desire to end up on the side
of the winners. Although neoclassical economic theory assumes fixed individual prefer-
ences, reality shows a different picture. Especially when people are uncertain about the
right choice, they follow the majority choice. At the same time, like a self-fulfilling
prophecy, they signal superiority to others. This can exhibit a self-reinforcing dynamic

leading to one dominant solution.

Personality Traits are individual difference variables, which differ amongst
various people and can be associated with certain behavior of a person. Personality
traits, which are assumed to influence path dependent behavior, are: preference-for-
consistency, risk-aversion, innovativeness, variety-seeking and need for cognition
(NCF), as NFC may influence the degree of risk taking (Kuvaas & Kaufmann 2004, Lin
et al. 2006). In the experimental study it will be tested, if these variables indeed have an
impact on the likeliness of people to become path dependent. Internal consistency di-
rectly corresponds to the coordination effect on the organizational level, which stresses

the advantage of an internal fit among the various elements of an organization (Miller &



Friesen 1984). It was initially put forward to describe the advantage of rule-guided be-
havior: the more actors adapt a certain rule, the more efficient is the interaction among
them, as reactions can be anticipated and uncertainty can be reduced. As a result costs
will decrease and it becomes attractive to apply the same rules in order to interact with
these actors. Over time a specific pattern of practice is likely to emerge. On the individ-
ual level it relates to a certain personality trait: the ‘preference-for-consistency’ (Ciald-
ini et al. 1995). It describes to what degree people tend to base their current reaction on

prior behavior, in order to feel consistence in their behavior.

METHOD

The Research Object: Decision for Smartphones

As research object for the experimental study | chose consumer decisions for
mobile phones, more specifically smartphones. Markets for high-tech products are usu-
ally characterized by a hardware component — in the case of smartphones this equals the
mobile phone — and a number of software products which can be used in connection
with the hardware — in the case of smartphones this equals the applications. The interac-
tions between the hardware and the complementary software are likely to play an im-
portant role in the constitution of a path, as the complementarity effect indicates. High-
tech products usually also exhibit another characteristic: most high-tech markets are be-
ing ruled by one dominant standard and are so-called ‘winner-take-all” markets (Eisen-
mann et al. 2006). Most researchers agree that standard battles in high-tech markets are
to a great extend influenced by the preference of early adapting consumers. However,
despite much research on product diffusion and network effects on supply side actors,
the consumer side remains largely unexplored (Tellis et al. 2009). Since empirical stud-
ies have not yet tackled this issue sufficiently, this project aims at answering the ques-
tion if consumers can get path dependent and if so, what the underlying mechanisms are
that influence their preference for one high-tech alternative over another. The product
category ‘smartphones’ is therefore particularly suited for research concerning path de-

pendent processes, as available studies have come up with mixed results.
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Hypotheses

In order to analyze potential self-reinforcing mechanisms on the decision-makers
side, the self-reinforcing mechanisms (learning effects, complementarity effects, adap-
tive expectation effects and internal consistency) are applied to the context of consumer
decisions for smartphone products. The following hypotheses will be tested in the em-
pirical study. As noted above, these mechanisms steam from research done on the or-

ganizational level as well as studies on individual decision-making.

Learning effects are related to the acquisition of certain skills concerning a con-
sumption task, which can lead to skill-based lock-in (Murray & H&aubl 2002, 2007,
Johnson et al. 2003).

+
| |
H1: A higher amount of experience Amou_nt of Ease of
leads to an increased ease-of-use, which en- experience use
hances path dependence. + +
Staying with the
same brand

Complementary effects arise when the utility of a base product increases with
the use of a complementary set of compatible goods. In turn, the utility of the comple-
mentary products increases with the use of the base product. Together, they lead to an
overall increase in consumer utility (e.g., see Farrell & Saloner 1985, Katz & Shapiro
1985).

+ '

H2: A higher amount of
- -~ Amount of
complementary products leads to Perceived Utility complementary
increased perceived consumer products
+
utility, which enhances path de- - +
Staying with
endence. th brand
P © same oran Perceived Utility
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Adaptive expectation effects (or social contagion) relate to the fact that people
build their preference in response with the expectations of others, and prefer what they
think others prefer too (Leibenstein 1950), also as a means of reducing uncertainty (Ku-
lik et. al 2008). Therefore as more users choose one alternative, the more people will

follow their decision.

=
a
| ¥ 3
H3: A higher percent- o Mors users : o
¢ other decisi y Percentage of 3
age of other decision-makers other users
choosing the same option (+ 4
leads to decreased perceived
. . 5
risk, which enhances path de- Staying with the Reduced Perceived || =
pendence. | same brand Risk s
1 N
+ s

Preference-for-consistency is a personality trait associated with path depend-
ence. It is viewed as “a tendency to base one’s responses to incoming stimuli on the im-
plication on existing (prior entry) variables, such as previous expectancies, commit-
ments and choices” (Cialdini et al. 1995, p. 318). To measure this effect, the preference-

for-consistency scale (Cialdini et al. 1995) is ap-

plied. Personality Trait (e.g. risk-aversion,
preference-for-consistency)

H4: A higher preference-for-consistency

enhances path dependence.

Using the same
brand again

Figure 2 gives an overview of the four mechanisms leading to individual path
dependence. In order to empirically test these hypotheses, each variable has to be opera-
tionalized and manipulated. Learning effects are manipulated by the amount of experi-

ence, meaning how many times each participant has used the smartphone. Complemen-
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tarity effects are manipulated by the amount of complementary products, in the case of
smartphones, this equals the amount of applications available for the phone. Adaptive
expectations are manipulated by the percentage of other decision-makers choosing the
same option. In the experimental study, the participants are being told how many other
decision-makers have chosen the same smartphone. Personality traits, for example pref-
erence-for-consistency, cannot be manipulated. Instead they were measured at the end

of the study using the appropriate scales from psychological research.

Together these mechanisms can be combined to a model of consumer path de-
pendence - each having an impact on individual path dependence and consistent choice.
Figure 2 shows the suggested model of consumer path dependence. The first three
mechanisms are expected to be self-reinforcing: A higher amount of experience leads to
a higher ease of use, a higher amount of complementary products leads to a higher per-
ceived utility, and a higher percentage of other users leads to a lower perceived risk.
However, the personality traits are not self-reinforcing as they are more or less stable
over time. Nevertheless, as they have significant impact on individual behavior, they are
tested for potential impact on path dependence.

I ! H I I
1) Leaming Effects Amount of i *  Easeofuse Jl—'l
experience :
& Q
2) Complementarity Amount of (Ha) i : — 1] z
Effects complementary Perceived utility 3
products | gﬁ
' (Hy ' g
- . [ [ -
(é) Adaptive Expectations Percentage of *  Perceived risk l 3
fects other users H S
)
4) Internal Consistency Preference-for- (Hd
Effects consistency

Figure 2: Model of consumer path dependence
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Procedure

In order to answer the research questions, and to empirically test the hypotheses,
a computer-aided experimental study has been conducted. The aim was to find out
which mechanisms have a significant influence on consumer path dependence, and how
strong the impact of each mechanism is. As research object I chose the consumption
decisions for smartphones as all four mechanisms are applicable to consumption deci-
sion and can be tested in this context. At the same time, the underlying approach can be
applied to any brand related decision-making process.

The experiment was based on a three-factorial between-subjects design, manipu-
lating the experience with the product (learning effect), the number of available com-
plementary applications (complementarity effect) and the percentage of other users
(adaptive expectation effect). The personality trait variables (e.g. preference-for-
consistency) were measured using the appropriate scales. Hence, the experiment is

based on a 2x2x2 research design.

228 university students (52,6 % female, mean age = 23,6) participated in the
study and were randomly assigned to one of the experimental groups. The experiment
took place in a computer lab and all necessary information was given on the computer
screen. Participants were told that they have to make eight consecutive purchase deci-
sions between two competing smartphone brands (Smartphone-A and Smartphone-B).
They were told that they were testing a fictitious new rental model for smartphones and
that they could choose a new smartphone every 6 months. Once they had chosen a
smartphone, they had to use it and find a particular menu-item. Both smartphones had
different menus, so that participants would experience a leaning curve for the one menu
they used more often. In the beginning the two alternatives were equal, but over time
one of the two smartphone-options (Smartphone-B) was objectively superior, which
was manipulated in two ways. Firstly the fictitious rental price for both alternatives de-
creased but stronger so for Smartphone-B. Secondly, participants were shown a test re-
sult from an independent consumer test company (Stiftung Warentest), indicating that

Smartphone-B is of better quality compared to Smartphone-A.
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Variables Measured

As the number of complementary products and percentage of other people using
the same option are manipulated, the decision environment constantly changes. At the
end of each decision-round the dependent variables were measured, in order to track
any changes in value over time and thus to investigate whether the mechanisms are in-
deed self-reinforcing. Hence, it was measured if an increase of experience induces in-
creased ease of use (measured by the number of mistakes to fulfill the task) which leads
to consistent consumption choice (learning effect), if the amount of complementary
products (applications) induces an increase in the perceived utility (17-point Likert
scale) of the product which leads to consistent consumption choice (complementary ef-
fect), and if an increase in the percentage of other users induces a decrease in perceived
choice risk (17-point Likert scale) and an increase in perceived security (17-point Likert
scale) which leads to consistent consumption choice (adaptive expectations effect) and
if a high preference-for-consistency leads to consistent consumption choice (internal
consistency effect). As mentioned before, individual path dependence is conceptualized
as staying with the same choice although there is a better alternative available. The ob-
jectively superior option (Smartphone-B) is manipulated in the experiment by having a
lower price and a higher quality. If people switch to the better option they show the ra-
tionally expected behavior. However, if people stick to their initial choice (Smartphone-
A), they demonstrate path dependent behavior.

RESULTS

The data collected in the experimental study was analyzed using logistic regres-
sion method. The dependent variables were coded as either 1 (path dependent) or 0 (hot
path dependent). The intervening effects were analyzed using mediator-tests (Baron &
Kenny 1986; Sobel 1982), with a being the regression coefficient for the association
between independent variable and mediator, b the coefficient for the association be-
tween the mediator and the dependent variable and c¢ the regression coefficient for the

association between independent variable and dependent variable. Figure 3 shows the
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results for each variable in the last decision round. As can be seen from the figure the
amount of experience with the product does have a significant main influence on path
dependence (c = 0,710; p<0,1) and also a significant effect on ease of use (a = 0,269;
p<0,01). However, ease of use does not serve as a mediator for the learning effect. Hy-
pothesis 1 is therefore only partially confirmed. The amount of complementary prod-
ucts does have a significant main effect on path dependence (c = 1,214; p<0,01) and
this effect vanishes if the variable perceived utility is added to the equation. The effect
is therefore completely mediated by the perceived utility of the consumer (p<0,1) and
hypothesis 2 is confirmed. The percentage of other users does have a significant main
effect on path dependence (c = 1,321; p<0,01). The mediation effect is confirmed both
for perceived risk (p<0,1) and perceived security (p<0,05). Hypothesis 3 is therefore

also confirmed.
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Figure 3: Regression results

The influence of the internal consistency was measured using the Preference-

for-Consistency Scale (Cialdini et al. 1995). The scale indicated sufficient reliability
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(alpha = 0,87). Preference-for-consistency proofed to have a significant influence on
path dependence (=0,508; p<0,05), with individuals scoring higher on the scale being

more likely to become path dependent. Hypothesis 4 is therefore confirmed.

As an additional analysis the switching rate of participants was measured by
counting total incidents of switching per decision round. Figure 4 shows the switching
rate per round (total switching divided by number of participants). As the figure shows,
switching strongly decreases over time, with a high switching rate in the first round,
medium rates of switching in the middle and very low switching rates in the last three
rounds. This nicely reflects the 3-phase model of path dependent processes, were the
range of decision possibilities decrease over time with a lock-in situation and the end of

the process.
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Figure 4: Switching behavior



CONTRIBUTION

The findings of this research are a contribution to the range of application of
path dependence, as it connects the theory of path dependence to consumer decision-
making. It is helpful for both the development of path dependence theory and for a bet-
ter understanding of choice behavior. It specifically provides an interdisciplinary contri-
bution to explain the driving mechanisms of individual path dependence and lock-in
situations. The study helps to understand why decision-makers continue to chose the
same option and moreover, how they can get stuck to a certain brand choice. Learning
effects, complementarity effects and adaptive expectations effects proof to be crucial
drivers of consumer path dependence. It shows at the same time if consumers with cer-
tain personality traits are more susceptible to become path dependent. Although in this
experimental study, consumption decisions were chosen as research object, the underly-
ing approach can be applied to any decision-making context and is therefore also trans-
ferable to decision-making processes outside a consumption context. Since previous re-
search on path dependence has mainly applied qualitative case-study research and simu-
lations, this paper makes a further contribution by establishing experimental research

for research questions concerning path dependent processes.
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