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Abstract: This paper explains the contribution of a project on social networks to the 
u4IA research program.  To understand long-term behaviour and decision 
changes, it is imperative to understand social networks in a dynamic setting. 
Based on a review of the state of the art in travel behaviour research related to 
social networks and put forward our research concept for a project that is part 
of a larger research program which aims at developing dynamic activity-based 
models. 

1. INTRODUCTION 

The U4IA research program is concerned with the dynamics of activity-
travel program. Different time horizons are distinguished: long-term, mid-
term and short-term. Short-term dynamics concern the rescheduling of 
activity-travel program when faced with unexpected events. Mid-terms 
dynamics relate to how individuals and households adapt their context-
dependent activity-travel patterns as they learn. Long-term dynamics are 
related to major events in one’s lifecycle such as birth, marriage, residential 
move and job change. 
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The project reported in this paper is concerned with social networks.     
Social networks need maintenance and therefore social travel makes up a 
significant part of daily travel. Moreover, it also offers some challenges in 
modelling. Social gatherings may involve joint activity scheduling and 
rescheduling. It can be viewed as an extension of household level decisions 
(e.g. Borgers, Hofman and Timmermans, 2002, Ettema, Schwanen and 
Timmermans, 2004, Zhang, Timmermans and Borgers, 2005). Joint 
activities do not only involve household members, but may also include 
members of our social network. Each individual is part of a social network 
and individual behaviour may be influenced by the attitudes and behaviour 
of peer groups. To better understand people’s activity-travel patterns we 
need to understand how they organize their social space, widening a whole 
new dimension of transport behaviour modelling research. Consequently, the 
relationship between social networks and travel has been subject of an 
increasing number of studies in recent years (e.g., Carrasco and Miller, 2005; 
Hackney and Axhausen, 2006; Silvis, Niemeier and D’souza, 2006, Páez, 
Scott and Volz 2008; Van den Berg, Arentze and Timmermans, 2009).  

Most of these studies have examined the cross-sectional relationships 
between characteristics of social networks and facets of physical and virtual 
travel. However, the scope of the U4IA program is to move from single-day 
approaches to more dynamic activity model analysis, focusing on 
behavioural adaptability with response to demographic, social and policy 
changes. Thus, the focus on the project is to understand and model how 
social networks emerge, evolve and fade away. In turn, these evolving social 
networks provide the condition to simulate activity-travel patterns. Social 
networks induce, alter and even constrain travel. As social networks evolve, 
so do related activity-travel decisions.. As Hackney and Axhausen (2006), 
Páez and Scott (2007) and Arentze and Timmermans (2008) have showed, 
participation in social networks may lead to adaptation of aspirations and 
diffusion of knowledge, which in turn may trigger changes in activity-travel 
choice behaviour. The importance of dynamic personal networks has been 
long pronounced in the field of sociology and demographic research (e.g., 
Watts, 1999; Hummon, 2000), but it is not readily evident how such research 
can be elaborated to fit the agenda in transportation research. 

In this paper, we review the literature on social networks and discuss the 
conceptual underpinnings of this study. . 
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2. LITERATURE REVIEW 

A social network consist of ‘the individuals with whom one has an 
interpersonal relationship and the linkages between these individuals. The 
structure has two dimensions: the formal relations and the informal social 
relations, i.e. the social network. Formal relations are social relations due to 
one’s position and roles in society. A social network consists of individuals 
and linkages between individuals with whom one has a close family relation 
and/or affection (Due et al., 1999). In the research project, we adopt a so-
called ego-centric approach, where each individual (called ego) has a social 
network, defined as a set of actors or alters who have relationships or ties 
with the ego, and who may or may not have ties with each other (Carrasco 
and Miller, 2006).  

Personal social networks are important in travel behaviour research as 
they can induce, alter or reduce mobility in a number of ways. The spatial 
arrangement of social contacts generates and determines travel and 
communication behaviour (Ohnmacht, 2009). For short and mid-term 
mobilities, we depend on our social networks as they form our social support 
system (spatial aspect) and a reliable information source (a-spatial aspect). 
As far as long-term mobility is concerned (such as, residential mobility) 
social networks can influence through local social capital the creation of 
neighbourhood attachment (spatial aspect). Thus, social networks might be 
considered to have two broad dimensions (or aspects): spatial and a-spatial, 
by means of which they influence mobility decisions (Figure 1). The spatial 
dimension refers to those aspects that have a spatial component attached, 
whereas the a-spatial dimension relates to those that operate through virtual 
means and are not necessarily local in nature. 

2.1 Spatial dimension of social networks 

The spatial dimension is related to the arrangement of support systems 
(physical and emotional), place attachment and physical social interactions. 
Social support systems work through social networks, and are particularly 
crucial for families with children and for elderly residents. Social networks 
could have a significant influence on short-term mobility decisions, for 
example, by taking care of children, pets, by watching the house, car, plants. 
Wellman and Frank (2000) report that the probability of giving and 
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receiving support (and consequently travel behaviour) depend on the 
characteristics of social networks. Karsten (2007) found that Migrant 
households in the cities (Rotterdam) have intensive relationships with their 
relatives, who live nearby. They engage in a variety of mutual-support 
activities. Grandparents care for the children when parents go to work.  
 Various studies in the social support literature show that kinship is not in 
decline in complex societies; for daily life problems and crises management 
people turn to family and kin. Ethnic affiliation has also been considered in 
social support studies. A study of Hispanic Americans, for instance, showed 
that kin and local ties are more important than neighbours and friends are for 
socializing only (Schweizer, Schnegg and Berzborn, 1998). To this end, 
social support systems affect long-term (residential) mobility decisions along 
with short-term mobility scheduling decisions. Neighbourhood-level social 
ties may be conceived as either a ‘push’ or ‘pull’ factor, depending on 
whether such ties influence the decision to leave a given neighbourhood or 
choose a particular destination (Dawkins, 2000). Myers (2000) employed 
measures of the presence of friends and relatives within an hour’s drive and 
found that the presence of relatives is associated with lower rates of 
residential mobility. The effect of friends, on the other hand, is not 
significant. For some households, the friendly contacts in the neighbourhood 
apparently function as a form of self-selected kinship. 
 

  
 

Figure 1: Dimensions of Social Network 
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The third component of spatial dimension of social network is local 

physical social interactions. In most cases, social activities are conducted 
with someone else. Conducting joint activities means that the accompanying 
person’s agenda influences the timing, location and travel modes of the 
activities concerned, hence affecting short term mobility decisions. 

2.2 A-spatial dimension of social networks 

The a-spatial dimension refers to those components of social networks 
that are not necessarily local but could affect our local short and mid-term 
mobility decisions, by means of exchange of information and virtual 
interactions (through popular social network websites, such as, facebook, 
skype, myspace, msn, yahoo etc). Social networks act as a valuable 
information source..People can learn about various travel alternatives 
through information exchange in social networks, which might help them in 
short term mobility decisions (Ettema, Arentze and Timmermans, 2007). The 
information exchange also assists long-term decisions. For instance, studies 
show that social networks are the most important source in finding a home 
(Roper, Volker and Flap, 2008). Likewise, greater social diversity could 
assist in finding a job (Stoloff, Glanville and Bienenstock, 1999). 
Information dissemination could also change people’s attitudes and 
perceptions leading to changes in travel behaviour decisions (Han et al. , 
2007; Molin, Arentze and Timmermans, 2008,). Research shows that 
information and communication technologies (ICT) does not replace 
physical interaction with family and friends but provides emotional support 
and helps to cope in difficult situations (e.g.; Shklovski and Mainwaring, 
2005; Shklovski, Kraut and Cummings, 2006;  Axhausen and Frei, 2008). 
On the other hand, it has also been found that with increasing physical and 
relational distances, both telephone and electronic communication 
frequencies tend to decline among social network members (Tillema and 
Dijst, 2007).  

3. SOCIAL NETWORK AND TRAVEL BEHAVIOUR  

One of the most interesting projects in this context is the Canadian 
”Connected Lives” study (Carrasco and Miller (2005), Carrasco et al., 2008, 
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Carrasco, Miller and Wellman, 2008). They focused on social activity 
generation explicitly incorporating social networks - characteristics of each 
network member as well as the characteristics of the overall social structure. 
In a recent study (Carrasco and Habib, 2009), the social embeddedness of 
activity-travel participation has been examined as a function of alters’ 
characteristics and network degree apart from socio-economic attributes. The 
results show that egos tend to maintain an intense relation with a very close-
circle of contacts and tend to keep in touch with those with a wider 
connection. Carrasco, Miller and Wellman (2008) discussed social activity 
generation through multi-level analysis of ego and social network structure.  

 Axhausen (2008) argued that social network membership 
influences person’s mental map and thus logically network geography 
should have an impact on travel behaviour. Axhausen and Frei (2008) 
found that face to face contact frequency decreases with increasing 
distance whereas email frequency increases. Similarly,  van den Berg, 
Arentze and Timmermans (2009, 2010) using social interaction diary and 
social network data collected in Eindhoven in 2008 examined the impact of 
ICT on social travel behaviour and reported that the results differ 
significantly from a previous study conducted by Molin, Arentze and 
Timmermans (2007), who used data about social networks collected in the 
1980s also in the Dutch context, implying that the inter-relations of social 
network and travel demand have changed in last two decades.  

Silvis et al. (2006) used a similar social interaction diary in Davis. They 
concluded that individuals do not mind making longer trips for socializing 
and visiting family. Ettema and Kwan (2010) analysed the company of 
social activities among ethnic groups in the Netherlands. They tested a 
number of hypotheses contextual to social and recreational travel and found 
that individuals have multiple networks (such as family, friends, 
associational and professional) which potentially perform multiple roles. 
They also concluded that contact frequency with social network members is 
positively correlated with the frequency of social and recreational activities, 
which often is not domain specific. 

In addition to these empirical studies, several authors have examined the 
relationship between social networks and travel by (numerical) simulation 
and model development. Dugundji and Gulyás (2008) developed a multi-
agent simulation model of household interactions looking at how they decide 
on transportation mode alternatives by carefully distinguishing social and 
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spatial network interdependencies. In particular, they considered the 
interdependencies between individual’s choice and the aggregate decision of 
his/her socio-economic networks in close proximity. Using pseudo-panel 
microdata collected by the Amsterdam Agency for Traffic, Transport and 
Infrastructure they extended standard discrete choice models to account for 
the social influence on choice decisions. Finally, they compared the results 
for different assumed social and spatial networks based on similar residential 
location and socio-economic profile of agents.  

Páez, Scott and Volz (2008) described a discrete-choice model to 
account for social influence on decision making as advancement over auto-
correlation analysis. Simulated data were used to compare models with 
social influence and without social influence in making residential location 
decisions. Social network simulation was developed on the basis of the 
structure-analysis tradition of sociology by developing an informal support 
network. In an earlier research (Páez and Scott 2007), a similar methodology 
was applied for decision in terms of telecommuting to consider social 
influence on travel behaviour.  

Han et al. (2007) presented a dynamic model that simulates habitual 
behaviour versus exploitation and exploration as a function of discrepancies 
between dynamic, context-dependent aspiration levels and expected utilities. 
Principles of social learning and knowledge transfer were used in modelling 
the impact of social networks, and related information exchange, adaptations 
of mutual choice sets and formation of common aspiration levels. Dynamics 
on the level of evaluation of choice is drawn from the activation level and 
the inclination to explore depends on an individual’s satisfaction with 
available alternatives in his/her choice set. Satisfaction depends on the 
individual’s aspiration level, where aspiration level serves as a subjective 
reference point, which determines what qualifies as a satisfactory outcome 
for that attribute. Dynamics of aspiration level on the other hand depend on 
social comparison, among many others. The outcome of a comparison 
between aspiration and expected outcome given current beliefs marks a 
switch of choice mode from habitual behaviour to a conscious choice.  
 Hackney and Axhausen (2006, see also Hackney, 2007) developed a 
multi-agent representation, incorporating dynamics of social network, by 
addition, deletion of links, based on feedback through activity choice set. 
Arentze and Timmermans (2008) developed a more comprehensive 
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theoretical and modelling framework to capture the essence of social 
networks, social interactions and activity travel behaviour. The model is 
consistent with the traditional social network theories (like homophily and 
transitivity) developed in the social science literature. Ronald, Arentze and 
Timmermans (2009) report a partial extension of this work. Illenburger et al. 
(2010) conducted a similar simulation with a different approach. They tested 
network indicators (edge-length distribution, network degree distribution, 
etc) but did not account for properties like homophily. 

4. CONCEPTUAL FRAMEWORK 

This discussion of the existing literature demonstrates that the vast 
majority of these studies have not examined the dynamics of social 
networks. However, social networks are dynamic. People do not have the 
same circle of friends and neighbours all their life. With age, education, job, 
marriage and other lifecycle events, social networks keep changing. When 
someone first enters college or university s/he meets a whole new circle of 
friends, when s/he gets married, the spouse’s social network adds up and 
maybe some old relations fall apart, when the children come, the social 
network changes again and so on.  

In the field of sociology, demography and anthropology the need for 
constructing a dynamic social network has been realized a number of times 
(Stoloff et al. 2008, Hummon, 2000). The attempts made so far are 
fragmented and focused on specific groups or parts of the lifecycle. It is 
plausible that with age and lifecycle events the size and diversity of social 
networks change. However, there are contradictions about the pattern of 
these changes. Empirical studies contradict whether it is somewhat U shaped 
or the changing pattern of social networks with lifecycle can be explained by 
an inverted-U shaped curve (Kan, 2007). 

Nevertheless, networks do evolve with socio-demographic status and 
life-cycle events. And these changes in social networks are most likely to 
affect long-term mobility and short-term activity-travel decisions. These 
arguments can be conceptualized in Figure 2. We hypothesize that with 
changing socio-demographics and life-cycle events, social networks (and 
corresponding social support systems) change, having an impact on  activity-
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travel behaviour, both directly (frequency and duration of contact, use of 
ICT) and indirectly (exchange of information). 
 

 
Figure 2: Conceptual framework  

 
Hence, we conceptualize three parallel phenomena, events (including 

socio-demographics and lifecycle events), social networks and activity-travel 
behaviour. All three of them are interdependent. Any change in one could 
result in change in the other two or any one of them. For instance, we 
hypothesize that the event of ‘getting married’ could mean that the spouse’s 
(partial) social network is now included, resulting in a change in social 
network and could eventually lead to changed activity-travel behaviour. On 
the other hand, new activity-travel behaviour, such as joining a new gym or 
club may possibly result in a change in social networks and so on. 

5. ISSUES IN DATA COLLECTION 

Ideally, data on these dynamics should be collected using a panel. 
However, it goes without saying that in terms of costs, such data collection 
may be prohibitive. Moreover, it will be hard to keep panel members 
sufficiently interested in such a data collection effort in the long run. 
Therefore, in the current project, we plan to use a retrospective survey 
instrument. This means that respondents are invited to recall changes in life 
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trajectory events, their social network and travel. The reliability of recall 
data in general depends a lot on the importance and uniqueness of the event. 
Although not perfect, we contend that major lifecycle events and social 
network dynamics can be remembered relatively well.   

Nevertheless, respondents may need help to trigger their memory. Based 
on the conceptual framework, the recollection of social network change will 
be prompted by asking systematically about lifecycle events that we 
assumed may likely cause such social network change. They will also be 
asked about the nature of the change (frequency, medium, etc.) 

6. CONLUDING REMARKS 

As part of a larger U4IA research program on developing dynamic 
activity based models, this paper has argued for the need to expand the 
recent studies on social networks in the transportation research community 
to include the dynamics of social networks. The results of a literature review 
on the current state of the art have shown that the vast majority of current 
studies have examined cross-sectional relationships between social network 
characteristics and travel demand. However, social networks, especially the 
network of friends, are not static but changes with particular lifecycle events. 
As a consequence, individuals and household will need to adapt to these 
changing social networks and perhaps reconsider how to organize their 
social activities in time and space. The extent of such behavioural change 
will depend on the nature of the change in the social network. On the other 
hand, more substantial changes in the social network may trigger more 
dramatic changes in activity-travel patterns. Our contention therefore is that 
the study of the dynamics of social networks should be seriously undertaken 
to better understand and model the dynamics of activity-travel patterns.  
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