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a b s t r a c t

Over the past two decades, transportation has begun a shift from an individual focus to a social focus.
Accordingly, discrete choice models have begun to integrate social context into its framework. Social
influence, the process of having one’s behavior be affected by others, has been one approach to this inte-
gration. This paper provides a review and discussion of the incorporation of social influence into discrete
choice models with specific application in travel behavior analysis. The discussion begins with a gener-
alized framework to describe choice models of social influence. This framework focuses on the behavioral
microfoundations of social influence and choice by separating the social influence mechanism from the
source of its influence and by explicitly acknowledging the role of the social network in the model struc-
ture. This contrasts with prior work that focused on the measurement of contextual, endogenous, and
correlated effects. Then, the state of the art in travel behavior research is reviewed using a taxonomy
based on the generalized framework with research performed in sociology, social psychology, and social
network analysis. The discussion then shifts to the importance of understanding the motivations for
social influence, and the formation and structure of social networks are explored. Additionally, the chal-
lenges of collecting data for social influence studies are mentioned and the paper concludes with a look at
the challenges in the field and areas for future research.

� 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Travel is an integral part of peoples’ lives which connects their
residences and neighborhoods, work and economic opportunities,
and geographical points of reference such as school, childcare,
shopping, healthcare, and leisure. Increasingly, transportation
researchers have become interested in the role of social interac-
tions between people in a given individual’s travel behavior
(Dugundji et al., 2008, 2011a, 2012). Borrowing from the field of
economics (Durlauf and Ioannides, 2010), social interactions are
defined as ‘‘direct interdependences in preferences, constraints,
and beliefs of individuals, which impose a social structure on indi-
vidual decisions’’ (p. 452).

Within travel behavior research, the literature on social interac-
tions is becoming relatively well-established. But recently, there

has been growing interest in decisions involving social influence.1

Social influence deals with how an individual’s decision making pro-
cess is altered by others’ actions, behavior, attitudes, and beliefs of
others (and the individual’s perceptions of these). Of particular inter-
est is the analysis of models in which the decisions of others are
incorporated into discrete choice models. Since travel may involve
different types of social influence from peers, family, neighbors, col-
leagues, and even society at large, incorporating these social effects
into discrete choice models is non-trivial. These models are
grounded in theories of individual choice of independent decision
makers. Additionally, they are generally estimated on
cross-sectional, choice-based data sources which make it difficult
to identify social influence effects and their motivations. These moti-
vations are important for understanding long-run behavior and for
guiding organizations on appropriate intervention strategies to
encourage behavioral change.
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1 The more established area of social interactions in travel involves social
cooperation which deals with active coordination of travel and activities. This
generally involves intrahousehold and interhousehold planning and activity schedul-
ing (Arentze and Timmermans, 2008; Van den Berg et al., 2010, 2012; Carrasco and
Miller, 2006, 2009; Habib et al., 2008; Habib and Carrasco, 2011).
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The incorporation of social networks, the types and timing of
interactions, and how social networks and interactions interface
in spatial dimensions are difficult to model and identify from cur-
rent data sources. Social influence models use a wide variety of
network structures, varying from cliques to sparse networks, and
the connections made can be due to similarity in social standing
and interests and spatial proximity. Individuals’ networks are also
bounded by limitations in cognitive effort, time, and space. The
spatial dimension of social networks is still an open research field
and its use in transport models of social influence has been limited
both in its actual application and its simplicity.

With an emphasis on behavioral and data issues, this paper
aims to provide a behavioral framework for describing choice
model approaches for decisions involving social influence. The
paper begins with a quick example of how a simple hypothesis
can be explained by various social and non-social factors. In
Section 3, a generalized behavioral framework for choice models
of social influence is introduced. Section 4 describes past research
in travel behavior using this framework and describes the short-
comings in current models in the need to understand the motiva-
tions behind social influence. Sections 5–7 describe the
framework’s components of social network, social influence mech-
anism, and influence sources. Section 5 summarizes recent
research on the types, motivations, and tactics of social influence.
Section 6 describes the behavioral processes behind social network
formation and common structural forms and Section 7 summarizes
procedures for gathering social influence and social network data.
The paper concludes with a summary and areas for future research.

2. A hypothetical example

To clarify the concept of social influence in modeling, we begin
this section with a hypothetical, illustrative example of various
sources of influence in travel behavior.

Suppose a researcher studying cycling behavior among students
and non-students makes the following observation:

College students in the US are more likely to use a bicycle than
non-students.

This simple observation could have various causes. The follow-
ing are several possible explanations for this observation (observ-
ability is in reference to the modeler):

1. College students tend to live on college campuses which often
have amenities that are nearby. Therefore, more student trips
are within the comfortable range for bike travel compared to
non-student trips. Individual-level differences in travel distance
and trip time (Dickinson et al., 2003) may explain differences in
cycling behavior between students and non-students. These
variables are typically observable to modelers [Observed
individual-level effects].

2. Cycling decisions depend on the choices of others because of
social norms and conformity (Dill and Voros, 2007). This can
cause a self-perpetuating cycle of low cycling rates in neighbor-
hoods with non-students and high cycling rates in neighbor-
hoods with students. For example, this can lead to a situation
whereby once a few people start cycling, a critical mass is
reached, and cycling becomes more popular [Endogenous
social influence effects – Conformity].

3. Preferences for automobiles may be higher among lower
income individuals compared to higher income individuals
(Parkin et al., 2007). Higher income individuals have higher
bicycle ownership and tend to cycle more often than lower
income individuals. This may induce students to perceive

cycling more favorably, perhaps more favorably than would
be expected by income alone due to social norms [Contextual
social influence effects – Compliance].

4. Environmentally-friendly individuals are more likely to cycle
than others (Hunecke et al., 2001). If college campuses expose
students to environmentally friendly views more frequently
than non-students, this may lead to higher cycling rates among
students (Haustein et al., 2009). Here, an institutional environ-
ment may cause an increase in student cycling rates
[Correlated environmental effects].

5. Since cycling is a physical activity, a certain level of physical
ability and health is needed to cycle. College students in the
US tend to be less obese than non-students (Fowler-Brown
et al., 2009) and since obesity correlates with health, this could
explain a disparity in cycling rates. Since travel surveys tend to
not measure health and ability, this may be an example of an
unobservable effect which acts at the individual level
[Correlated individual-level effects].

6. Schools may create a stronger sense of community than an
average community so the strong cohesiveness of the social
networks among students may allow quicker, stronger, and
self-reinforcing dissemination of cycling behavior (Páez and
Whalen, 2010) as compared to the less cohesive networks in
communities outside of schools [Social network structure].

Each of these possible explanations requires a different policy
intervention. For example, explanation #1 suggests that increasing
the amenities in less dense areas would increase cycling rates,
whereas explanation #2 suggests that investments in encouraging
a few people to cycle (e.g. advertising campaign, bicycle loan pro-
gram) would be more effective. Therefore it is critical to ensure
that models correctly differentiate these effects, particularly for
policy analysis.

3. Generalized framework for choice models of social influence

Conceptually, Manski (1993, 1995) outlines three different
ways in which similarities in group behavior can be explained in
a model, namely2:

� Endogenous Social Influence Effects, ‘‘wherein the propensity
of an individual to behave in some way varies with the prevalence
of that behavior in the group’’;
� Contextual Social Influence Effects, ‘‘wherein the propensity of

an individual to behave in some way varies with the distribution of
exogenous background characteristics in the group’’; and
� Correlated Individual-level and Correlated Environmental

Effects, ‘‘wherein individuals in the same group tend to behave
similarly because they face similar institutional environments
[(environmental)] or have similar unobserved individual character-
istics [(individual-level)]’’.

Endogenous and contextual social influence effects characterize
the relevance of group level behavior and group level characteris-
tics respectively for individual behavior. An important distinction
between these two specifications however, is that endogenous
social influence effects allow for the possibility of direct feedback
between individual behavior and group level behavior. Thus,
endogenous effects can potentially be reinforcing over the course
of time. Contextual social influence effects, while social, are pre-
sumed (at least short-term) not to involve direct behavioral

2 Manski refers to these effects respectively as endogenous, contextual, and
correlated effects, but they are renamed here to maintain consistency with the rest of
the text.
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