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In transport research, important changes in an individual’s life, so-called key events, are of particular
interest because changes in one’s environment and surrounding context weaken routines, and a ‘window
of opportunity’ opens up for behavioural change. In the framework of the mobility biographies approach,
several studies have been undertaken to improve understanding of travel behaviour change in the last
decade. This paper critically and systematically reviews emerging results from mobility biographies
research, focusing on key events which potentially induce contextual and travel behaviour changes.
The first step was to identify 25 of the most important studies for this approach and their related con-
cepts. Next, notions other than key events in the literature are discussed and a theoretical framework
for the longitudinal interaction of four dimensions of key events and other factors for travel behaviour
change are identified: (i) life events in private and professional careers, (ii) adaptation of long-term
mobility decisions, (iii) exogenous interventions, and (iv) other long-term processes which are not key
events (e.g. socialisation). Furthermore, the understanding of key events, methodological challenges
and further research gaps are critically discussed in this review.

� 2015 Elsevier Ltd. All rights reserved.
1. Introduction

Since at least the 1990s, public and scientific interest in travel
behaviour change programs has increased dramatically. For exam-
ple, technological options alone (e.g. cleaner fuels, new technolo-
gies) will have limited impact for mitigating climate gas
emissions from the transport sector if worldwide travel demand
continues to grow at its current rate. Although some authors
observe peak travel and the stabilisation of travel distances in
industrialised countries (Millard-Ball and Schipper, 2011), globally
the motorisation rate and motorised distances travelled continue
to grow. Thus, it is frequently argued that transport climate change
policies are expected to fail if no adequate travel demand manage-
ment options are presented (Bongardt et al., 2013; IPCC, 2014;
Schwanen et al., 2011).

However, for successful travel demand management policies, an
improved understanding of individual travel behaviour is crucial.
Although we have observed significant progress in travel beha-
viour research over recent decades, we still claim that there is a
lack of a sound theoretical framework for behavioural change.
While the human activity approach and, closely related, the key
methodologies of econometric choice and simulation modelling
still dominate travel behaviour research, relatively little work has
been devoted to the development of an encompassing theoretical
research framework. Disciplines focused on mathematical and
econometric modelling usually tend to combine strong modelling
assumptions, like homo economicus, and rational decision-making
with only a limited number of spatial or socio-economic character-
istics of choice situations for explaining travel behaviour. Thus,
some important elements of decision-making, like habits and their
formation, and underlying rationales are frequently neglected.
Furthermore, the development of an advanced social theory of tra-
vel behaviour and its change is missing in this econometric con-
text. Moreover, in most cases, models and related theories are
limited to cross-sectional data sets and, thus, neglect the temporal
and longitudinal dimensions of decision-making. In order to over-
come these shortcomings of traditional theories, over the last dec-
ade several researchers have proposed a more comprehensive
framework for travel behaviour research – frequently labelled as
the ‘‘mobility biographies approach’’. Studies stemming from a
broad variety of disciplines attempt to understand and explain
everyday travel behaviour as a routine activity – changing due to
key events such as residential relocation, the birth of a child or
exogenous interventions (e.g. Klöckner, 2005; van der Waerden
et al., 2003; Lanzendorf, 2003; Scheiner, 2007).

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jtrangeo.2015.06.004&domain=pdf
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mailto:mueggenburg@geo.uni-frankfurt.de
http://dx.doi.org/10.1016/j.jtrangeo.2015.06.004
http://www.sciencedirect.com/science/journal/09666923
http://www.elsevier.com/locate/jtrangeo


152 H. Müggenburg et al. / Journal of Transport Geography 46 (2015) 151–163
In the last decade, several studies have analysed key events as a
factor for travel behaviour change. It is therefore the objective of
this paper to critically review existing theoretical and empirical
studies relevant to the mobility biographies approach and to draw
conclusions about the further theoretical development of this
branch of research. To this end, we systematically reviewed pub-
lished scientific work on the subject. As a first step of this review,
we identified the 25 articles and studies most relevant to the
mobility biographies approach and the related analysis of key
events. We looked at (i) the notion and theoretical understanding
of key events in these studies, (ii) the specific key events and travel
behaviour indicators analysed, (iii) the data employed and (iv)
important outcomes. From this review of studies, we developed a
theoretical framework encompassing all types of key events in
the studies selected and suggested a categorisation for these key
events. Furthermore, we critically reviewed the understanding
and methodological background of key events in the studies avail-
able and drew conclusions on the ongoing challenges faced by the
approach. We therefore believe this framework to be helpful for
guiding further research.

The paper is structured as follows. We first summarise the the-
oretical background of mobility biographies from the literature
and, simultaneously, discuss the various alternative notions of
key events we found in the studies analysed (Section 2). Next,
we discuss the studies we found most important for this review
of existing work, explaining the theoretical framework we suggest
for the further development of this approach (Section 3). Then we
critically review the future challenges facing the mobility biogra-
phies approach and, in particular, claim that the key events con-
cept requires specification and methodological improvement,
indicating further research gaps (Section 4). We end with some
conclusions reflecting on the contribution of our framework to
future research (Section 5).
2. Theoretical framework: the mobility biographies

In mobility research, the life course approach was originally
introduced to explain long-term mobility decisions, such as resi-
dential relocation and migration (e.g. Mulder and Wagner, 1993;
see Mortimer and Shanahan, 2003 for an overview). Later,
short-term mobility decisions, such as travel mode decisions, were
also considered using the life-span perspective (Scheiner and
Holz-Rau, 2013a). The mobility biographies approach was devel-
oped to investigate travel behaviour stability and change over time
by acknowledging the importance of routines. The concept posits
the existence of key events in different life course trajectories that
are relevant for mobility behaviour. Key events may influence and
change travel behaviour to an important degree, and are followed
by a period of relative stability until a new, relevant event occurs
(Lanzendorf, 2003). Various aspects can impact on mobility beha-
viour such as trip frequency, covered distances, activity spaces
and mode use, as well as mobility-related long-term decisions (like
residential relocation, the purchase of a car, bicycle or season
ticket) (Scheiner, 2007).

Although several studies based on the mobility biographies
approach have been published, to our knowledge only two,
Lanzendorf (2003) and Scheiner (2007), consider key events and
their effects on mobility behaviour in a broader theoretical frame-
work. Lanzendorf (2003) developed his framework based on the
life-style concept by Salomon (1983) and distinguishes between
three domains of individual longitudinal trajectories: (i) the
life-style domain, (ii) the accessibility domain and (iii) the mobility
domain. The life-style domain combines events in the context of
demography, household composition, profession and leisure on
an individual level. Events include characteristics such as changes
in household composition or the birth of a child. The professional
domain includes key events such as beginning, ending or changing
a job. Children’s activities, hobbies or other spare-time activities
form the dimension of leisure. Lanzendorf (2003) argues that
changes in the life-style domain often lead to consequences in
the accessibility domain. The birth of a child might make it neces-
sary to move to a larger apartment. As a consequence, residential
location and distances to places of daily activities (e.g. job, recre-
ation) change. Furthermore, this may impact on the availability
and choice of travel mode as a consequence of changed needs
and conditions. This reflects the domain of mobility, which refers
to long-term decisions such as a car purchase or subscribing to a
season ticket for public transport (PT). External factors in the spa-
tial environment, such as road closures (Fujii et al., 2001) or the
levying of a toll (Eliasson, 2014), are other examples of influences
on the accessibility of locations. Changes in the domains can be a
result of one another and are thus not hierarchical.

Scheiner (2007) divides mobility biographies and key events,
which he postulates to be relevant in the context of mobility,
slightly differently from Lanzendorf. He places them into three life
domains: (i) events that belong to the household and family biog-
raphy such as leaving home, the birth of a child, divorce and
changes in household size; (ii) the employment biography com-
prising completion of training, changing of jobs, changes in income
and retirement; (iii) the residential biography with residential
relocations and other changes in the environment. Scheiner also
recognises interrelations between the domains, but does not elab-
orate on them theoretically.

The interdisciplinary potential of the mobility biographies
approach should be noted here. Drawing and relying on findings
from sociology, psychology and geography, it allows for an inte-
grated assessment of spatial contexts and accessibility, interacting
with social, individual and subjective factors to analyse and under-
stand the evolvement of travel behaviour change over time. Thus, it
offers the opportunity to improve understanding of the various fac-
tors affecting travel behaviour change, and, ultimately, to design
efficient and well-accepted policy intervention instruments.

In the mobility biographies approach triggers of behavioural
change are called key events. However, in other publications these
events are named and defined differently. Most common in the
field of travel behaviour research are the terms ‘‘key event’’
(Lanzendorf, 2003, 2010; Scheiner, 2007; van der Waerden et al.,
2003), (mode-related) ‘‘life (course) event’’ (De Groot et al., 2011;
Klöckner, 2005; Schäfer et al., 2012), ‘‘disruptive event’’ (Marsden
and Docherty, 2013), ‘‘life-cycle event’’ (Sharmeen et al., 2014),
‘‘turning point’’ (Beige and Axhausen, 2012) or simply ‘‘event’’
(Beige and Axhausen, 2008). Van der Waerden et al. (2003, p. 2)
define key events as ‘‘major event[s] in a personal life that will trig-
ger a process of reconsidering current behaviour’’ such as reaching
the legal age for a driver’s license and therefore considering using
the car in the future. They distinguish such events from the
so-called ‘‘critical incidents’’, which they define as ‘‘an event that
has a major impact on one’s attitude such as the involvement in
an accident’’, and which usually and contrary to a key event, occur
unexpectedly. Other authors have a broader understanding of key
events. Klöckner (2005), for example, defines mode-related life
events as all events in one’s life course that, first, have a subjective
connection to mode choice, second, can be limited in terms of time
or at least have a certain starting point, and, third, have outstand-
ing importance because of their rarity or uniqueness. Describing a
disruptive event as impacting on the supply of transport or the
costs of its use, Marsden and Docherty (2013) locate this kind of
event on an aggregated level rather than on an individual one.
Thus, common to these events is that either the context changes
due to events beyond individual control, or that the individual
changes the context him- or herself through intentional life events.
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Context in this sense encompasses the physical environment,
infrastructure and spatial, social and time cues.

Findings from social and environmental psychology suggest
that daily behaviours are not the outcome of a unique
decision-making process but manifest rather as frequently recur-
ring patterns that rely mainly on rules of thumb based on former
experience and activated by daily situational cues (Triandis,
1977; Oullette and Wood, 1998; Klöckner and Matthies, 2012).
However, when the context and, thus, the situational cues change,
formerly established habitual behaviour may no longer function,
and conscious decision-making is required before the newly
adjusted habits can be rebuilt (Klöckner, 2005). In such specific
cases, behavioural intention may become more important for
actual behaviour, and the attention of individuals to related infor-
mation and their propensity for behavioural change increases.
Verplanken et al. (2008, p. 122) describe this assumption as ‘‘habit
discontinuity hypothesis: context change has the potential to make
behaviour-relevant information more salient and influential,
which may lead to new choices and decisions’’. Meanwhile, the
concept of habitual behaviour and habit disruption has been
widely recognised in mobility research (e.g. Aarts et al., 1997;
Gärling and Axhausen, 2003; Klöckner and Matthies, 2004;
Klöckner et al., 2003; Verplanken et al., 1994).

Looking at the origins of life course research in the field of psy-
chology, the term life events is used for situations in the life course
that trigger behavioural change and that can be either expected or
occur very suddenly (Filipp, 1995). Initially, such situations cause
stress by demanding a new orientation or inducing adaptation pro-
cesses which may challenge the further development or the psy-
chological well-being of an individual (Selye, 1984). Although the
taxonomy of life events may differ between scientific (sub)disci-
plines (Montada, 2008; Filipp, 1995), life events are subjectively
important for individual life and may be related to (i) age (mar-
riage, childbirth, start of school, retirement), (ii) a historical period
(war, technological change) and (iii) non-normative events (flood,
temporary unemployment) (Filipp, 1995; Hultsch and Cornelius,
1995).

In line with van der Waerden’s definition of key events (see
above), we summarise that a life event turns into a key event if
it has significant meaning for the individual and activates a
re-evaluation of mobility behaviour, which might result in a beha-
vioural change. Consequently, key events may not only be life
events in the sense of definitions derived from psychology, but also
exogenous interventions and long-term mobility decisions. Thus
very different events, adaptations or interventions can be consid-
ered as key events, depending on individual subjective
perspectives.
3. Key events and their influence on travel behaviour – a
theoretical framework

In order to assess the findings, methodologies and potential
challenges, we systematically gathered scientific publications on
the subject of mobility biographies and related work. We included
mainly English language publications from acknowledged scien-
tific journals in our analysis and, due to their relevance to the field,
in some cases also added some German language journal articles,
PhD dissertations, articles in miscellanies and non-published
reports. However, we have to admit that articles and reports in lan-
guages other than English and German have not been considered.

From the literature review we identified 25 studies we saw as
most important for the systematic assessment of key events and
related travel behaviour changes, and which we analysed in further
detail. Of all the studies we became aware of that focused on key
events and travel behaviour changes and were published in the last
14 years, we chose these 25 studies to cover a broad variety of (i)
key events, (ii) research groups publishing the studies, (iii) under-
lying theoretical assumptions, (iv) data sets, and (v) regions
worldwide.

Table 1 summarises, for each of the studies, the empirical
method, characteristics of the data set used, the key events men-
tioned, and the dependent travel behaviour variable in the analy-
ses. However, it should be noted that this list of publications is
not meant to be exhaustive, but rather to give an overview of rel-
evant studies and to support our findings presented subsequently.

Furthermore, referring to the theoretical findings presented in
Section 2 and in combination with the analyses of the 25 studies
above, we derived a theoretical framework for the further assess-
ment of the impact of key events on daily mobility decisions.
Four elements are considered here: three types of key events and
further long-term processes that cannot be characterised as key
events (see Fig. 1):

(i) Life events, separated into private and professional career.
(ii) Adaptations in long-term mobility decisions, which on the

one hand serve as key events by themselves and, on the
other hand, may be caused by preceding life events or exter-
nal interventions, or may even lead to key events.

(iii) Exogenous interventions.
(iv) Long-term processes in life, which are rather insidious pro-

cesses that are not perceived as one special event.

First, life events may be subdivided into private and profes-
sional careers. In the private career, changes in the number of
household members are well-known for mobility behaviour
changes. A rise in the number of adults of driving age in a house-
hold increases car ownership (Dargay and Hanly, 2004; Prillwitz
et al., 2006) and car use (Prillwitz and Lanzendorf, 2006). The
opposite trend decreases car ownership, for example when chil-
dren move out of the parental home (Dargay and Hanly, 2004).
The formation of a household with a partner leads to more car
use as a passenger (Scheiner and Holz-Rau, 2013a). In contrast, a
separation seems to decrease car use and increase PT and
non-motorised mode use, although studies have found no signifi-
cant effects (Scheiner and Holz-Rau, 2013a) or only a minor influ-
ence (Klöckner, 2005). This result supports the hypothesis of
asymmetric development (Horeni et al., 2007). If an individual
returns to a former status once a key event has taken place, one
cannot assume a corresponding reversion in travel behaviour. So
far, this asymmetry is mainly confirmed for car ownership: earning
a higher income often results in the purchase of a car. Returning to
the former income status, research results show, does not, how-
ever, necessarily lead to the disposal of a car (Beige, 2008;
Dargay, 2001).

The birth of a child affects various areas of daily life and has an
influence on travel behaviour: different shopping and transport
needs arise, activities change and maintenance as well as leisure
activities need to be rearranged. Often the birth of a child is accom-
panied by an interruption in an educational or professional career
and therefore also leads to a change of destinations, trips or travel
modes (Lanzendorf, 2010). This is especially true in the case of
women (Heine et al., 2001). However, partially contradictory
results have been found: a significant reduction in women’s gen-
eral travel demand after the birth of a child (Ottmann, 2010), less
use of PT and bicycle (Scheiner and Holz-Rau, 2013a), an increase
in car ownership (Prillwitz et al., 2006) and higher car use (Oakil
et al., 2011; Heine and Mautz, 2000), although others could not
confirm this with their data (Scheiner and Holz-Rau, 2013a; Clark
et al., 2014). Children starting school often involves higher daily
trip rates for parents, especially for mothers (Best and
Lanzendorf, 2005; Skinner, 2003), as independent travel by
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Table 1 (continued)

Author(s) (year) Observed key events Dependent

variable(s)

Method Data

Life event Exogenous

intervention

Adaptation Key event(s) Quantitative Qualitative Panel

data

Retrospective/

cross-

sectional data

Pseudo

panel

data

Data us N

(individuals)

Year of data Specifica of

person sample

Country

Private

career

Professional

career

Targeted Non-

targeted

Residential

relocation

Long-

term

modal

decision

Ottmann (2010) x x x Childbirth, retirement, getting driving

license

Car

availability,

car use, trip

distance,

number of

trips

x x German

nationa

travel

survey,

mobility

Panel, lo

distance

travel p l

See text for

details

Different data

sets and waves

between 1976

and 2007

– Germany

Prillwitz et al. (2006) x x x Relocation, changes in household structure,

childbirth, income change, change of

employment status or increase of education

level of household head

Increase or

decrease in

car ownership

x x German

Socio-

econom

Panel

4698

households

1998–2003 – Germany

Ryley (2006) x x x 10 life stages: students, in-between jobs,

mid earners, high earners without children,

part timers without children, child minders,

high earners with children, part-timers

with children, retired couples, retired living

on own

Related to

motor car

availability

and use

(ability to

drive,

household

access to

vehicle and

vehicle type),

and bicycle

availability.

x x x Edinbur

based

Scottish

Househ

Survey

2324 1999/2000 – Scotland

Scheiner and Holz-Rau

(2013a), Scheiner

(2011)

x x x x Childbirth, formation of household,

separation, child moving out, entering/

leaving labour market, change of

workplace, retirement

Change in

number of

trips per day

made by

transport

mode

x x German

Mobility

Panel

11,236 weeks

from 6932

individuals

1994–2008 Sample

organised in

overlapping,

three

consecutive

years enduring

waves

Germany

Thøgersen (2009) x Intervention for car drivers: receiving a free

month travel card/customised travel

plan/planning intervention

Use of PT for

commuting,

car use habit,

psychological

constructs

x x⁄ Own stu 597 2002/2003 Copenhagen car

owners

Denmark

van der Waerden et al.

(2003)

x x x Occured most frequently in the sample and

therefore have been analysed: relocation,

starting to work, change of work situation,

getting a drivers license, getting a car

Changes in

availability of

transport

mode

alternatives,

attitudes

towards

modes, mode

choice

x x Own stu 173 - ‘‘Convenience

sample’’

NA

x⁄ study was conducted before and after an intervention.
(x) key events have been observed, but only play a minor role in the investigation, the focus is on another event.
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children has declined in recent decades (Pooley et al., 2005).
Further life events in the private life-style dimension that influence
travel behaviour, such as the death of a partner, are mentioned in
the available literature but have not yet formed (to the best of our
knowledge) the focus of any mobility studies.

Life events in the professional domain were investigated less
often by transport and mobility researchers than those in the pri-
vate domain. The main focus was on the event of retirement and
that of entry into the labour market. As already mentioned, differ-
ent life events are interconnected, for example, the birth of a child
as a life event in the private career may lead to follow-up events in
other trajectories, like parental leave in the professional career
(Lanzendorf, 2010). Klöckner (2005) identifies life events that
influence mode choice in a retrospective online survey. Among
the six most frequently mentioned key events are starting univer-
sity or an apprenticeship, changing to secondary school and the
start of professional life. This shows that even if most studies focus
on events in the life-style domain, events in the professional
domain are an important factor as well.

One of the earliest and most cited studies focusing on educa-
tional life events is a Japanese panel survey conducted with grad-
uates two months before and three months after they finished
their university degrees and entered into the labour market. In
many cases, a change in the commuting mode of respondents
was observed (Fujii and Gärling, 2003). Most changes in the
employment career happen between the ages of 20 and 35 years
(Beige and Axhausen, 2008). A reduction in car use has been
observed as a consequence of unemployment (Prillwitz et al.,
2006). Oakil et al. (2011) report that modal shift is significantly
affected by changing the employer, changing from full- to
part-time work and resuming or starting full-time work. Prillwitz
and Lanzendorf (2006) showed a correlation between the event
‘‘retirement’’ and the reduction of car kilometres, which does not
come as a surprise, as commuting becomes no longer necessary.
Although commuting and work-related trips decline after retire-
ment, Hjorthol et al. (2010) assert that leisure and shopping trips
do not immediately decline. A decrease in such trips is observed
only for those aged 75 years and older. Retirement is sometimes
associated with migration (Evandrou et al., 2010), which precipi-
tates additional changes and, therefore, further opportunities for
changing travel behaviour.

As a second element of our theoretical framework, we identified
adaptations of long-term mobility decisions as another important
group of key events affecting travel behaviour. These key events,
such as changes in vehicle ownership, season ticket (Beige and
Axhausen, 2008, 2012; Prillwitz et al., 2006) or residential reloca-
tions (De Groot et al., 2011; Kley, 2011), usually involve large
acquisition costs (Beige and Axhausen, 2012; Simma and
Axhausen, 2001).

Frequently, long-term mobility decisions are triggered by previ-
ous life events from the professional or private domain or by
exogenous interventions. For instance, a residential move to a big-
ger apartment may follow the birth of a child as a life event. As a
further example, Harms (2003) reports that joining a car club is
often the consequence of another, previous key event. Still, it
should be noted that such adaptations might also occur due to rea-
sons other than previous life events or exogenous interventions. A
residential relocation may be solely due to dissatisfaction with the
current dwelling, and the purchase of a car may be founded merely
on the wish to possess one. These types of key events should be
seen as embedded parts of the mobility biography and not only
as resulting from other key events, because a change in
long-term mobility decisions might also impact everyday mobility
behaviour.

The case of residential relocations is even more complicated, as
individual preferences and attributes in the environment interact
with each other. On the one hand, transportation characteristics
and the built environment of a neighbourhood are taken into
account in an individual’s decision-making process when choosing
a new neighbourhood. On the other hand, the transport options
available in the new location affect travel behaviour and vice versa
(Klinger and Lanzendorf, 2015). Recent research challenges the
assumption that travel choices are affected solely by the built envi-
ronment, pointing directly to the role of residents’ attitudes in
pre-determining residential choice, so-called residential
self-selection (see for example Bagley and Mokhtarian, 2002;
Bohte et al., 2009; Cao et al., 2009; Schwanen and Mokhtarian,
2005). However, due to the change of external transport options
as well as changed requirements because of a key event, a change
in travel behaviour is possible (Scheiner and Holz-Rau, 2013b). For
this review, it is important to state that residential relocations are
often accompanied or even induced by life events (e.g. change of
workplace) and are therefore conceptualised in this framework
as adaptations rather than as life events, as in most other studies.

The third element of our theoretical framework, the exogenous
interventions, comprises key events that are induced externally.
Such events provide the opportunity to gain new experience, for
example, using a new travel mode. The conducting of interventions
synchronised with life events may take advantage of the opening of
a ‘‘window of opportunity’’ (Franke, 2001, p.17) for behaviour
change. We distinguish between (i) interventions designed for tra-
vel behaviour change, and (ii) non-targeted interventions, which
nevertheless affect travel behaviour. In the first group of interven-
tions we summarise measures such as a free public transport ticket
(Bamberg et al., 2003; Bamberg, 2006; Fujii and Kitamura, 2003;
Thøgersen, 2009), a cheaper public transport ticket (Bamberg and
Schmidt, 1998) and a public transport ticket given on a trial basis
after residential relocation (Bamberg et al., 2008). Furthermore,
the implementation of new intentions (Eriksson et al., 2008),
increased awareness (Garvill et al., 2003) and incentives for beha-
viour change (Ben-Elia and Ettema, 2011) have been evaluated. The
second group, non-targeted interventions, includes the (de)con-
struction of transport infrastructure like the closure of a road
(Fujii et al., 2001; Fujii and Gärling, 2003; Watling et al., 2012),
increases in the cost of car use (Horeni et al., 2007; Wegener,
2013) and fuel shortages (Marsden and Docherty, 2013). This
group also contains work by researchers conducting studies to
investigate the effects of ‘‘disruptive events’’, such as extreme nat-
ural events like storms, floods (Marsden and Docherty, 2013) and
volcanic eruptions (Guiver and Jain, 2011; Birtchnell and
Büscher, 2011). (Rail-) strikes (van Exel and Rietveld, 2009) can
be assigned to this group of interventions as well.

The fourth element of our framework recognises that, ulti-
mately, long-term processes in life happen more gradually and
are not perceived as a specific key event, such as the gradual
change experienced in socialisation or in certain age groups.
Travel behaviour during the childhood or adolescent phase is of
special interest due to the ongoing debate on the effects of social-
isation on travel behaviour (Baslington, 2008; Buliung et al., 2012;
Haustein et al., 2009; Tully and Baier, 2011). Research on the
mobility of the elderly takes another particular age group into con-
sideration. In this context, the transition of a young old to an old
old (Hjorthol et al., 2010) and the consequences for personal
mobility are subjects of investigation (Flade, 2002; Rauprich,
2008; Ryley, 2006; Scheiner, 2006; Curl et al., 2013).
Furthermore, historical context provides conditions that influence
the individual as well: war or technological progress, such as the
development of smartphones, reveal new opportunities or restric-
tions in daily mobility. Such gradual changes and historical con-
texts may affect the occurrence of life events and resulting
mobility decisions. Furthermore, they influence means of interven-
tion and the way in which they are perceived.
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Based on the fundamental hypothesis presented at the begin-
ning of this review, experiencing a key event implies the interrup-
tion of habits and the beginning of active decision-making
strategies as described by different models of action, such as the
theory of planned behaviour (Ajzen, 1991) or the
norm-activation model (Schwartz, 1977). Thus, active
decision-making with its implied constructs, such as attitudes,
norms and perceived behavioural control, is triggered and may
be changed. Mobility requirements or needs, opportunities and
abilities are also taken into consideration (influence on everyday
mobility decisions in Fig. 1). Conversely, the activated
decision-making process might in return influence factors in the
scheme, such as the adaptation of long-term mobility decisions
or the perception of exogenous interventions.

We assume that these key elements are not hierarchical.
Adapting a long-term mobility decision may also lead to a life
event, even if the probability is lower than the other way around.
For instance, the purchase of a car may be the reason for getting
a new job. Also, the above mentioned influence of private on pro-
fessional events and vice versa may be direct or may be mediated
by the adaptation of long-term mobility decisions, therefore lead-
ing to changes in everyday mobility.
4. Challenges in researching key events – a critical view of
previous studies

When examining and comparing previous research in the field
of key events, a number of content-related characteristics and
methodological issues become apparent. In the following, we iden-
tify the challenges mobility behaviour research will have to face
when studying key events. First, we take a closer look at problems
arising from deficits in the definition and theoretical foundation of
the term key events and its temporal and spatial dimension (4.1).
Second, methodological implications will be discussed in terms
of dealing with data structure and the operationalisation of the
research (4.2). Finally, we identify gaps requiring further research
on key events and their effects on mobility behaviour (4.3).
4.1. Challenges for understanding key events and their temporal,
spatial and contextual aspects

Reviewing the literature on key events in the context of mobil-
ity, it becomes evident that the term key event or related notations
such as life (course) event or turning point often lack a solid and
clear definition. We assume the reason for this is a neglect of the
theoretical foundation of the term. Various terms and underlying
concepts exist which partly focus on one of the summarising cate-
gories shown in Fig. 1. Other approaches concentrate on more com-
prehensive factors and consider, for example, lifestyles as a
concept that embeds key events as well (Van Acker et al., 2014).
As key events are a matter of subjective perception, we cannot
determine on an aggregated level which concrete event serves as
a key event and which does not. However, we believe it is essential
to use a clear definition of the term based on a sound theoretical
concept that comprises at least five essential dimensions: the (i)
temporal frame, (ii) causal directions, (iii) the spatial context, (iv)
further influencing factors, and (v) a holistic perspective.

First, a central issue is that theoretical concepts do not clarify
the temporal frame of key events. Time-lagged effects resulting
from key events are often assumed (e.g. Lanzendorf, 2003;
Scheiner and Holz-Rau, 2013a), but are considered in only few
studies (Oakil et al., 2011). Beige and Axhausen (2008) show that
adaptations resulting from key events generally take place within
one year, although a larger time period may also be possible, albeit
with rapidly decreasing probability. In the same way, adaptations
may occur in anticipation of an event, such as the birth of a child
or forthcoming residential relocation, might happen before the
actual event takes place (Oakil et al., 2011; Stanbridge et al.,
2004). Similarly to the discussion of the start and end point of
key events, the duration of the triggered decision-making process
is discussed. Instead of taking place at only a delimited point in
time, it has recently been hypothesised that the decision-making
process covers a period of time (McCormack and Schwanen,
2011; Scheiner and Holz-Rau, 2013b). It follows that in some cases
it is difficult to distinguish between life events and long-term pro-
cesses, such as socialisation (Tully and Baier, 2011), aging (Hjorthol
et al., 2010) or lifestyles (Van Acker et al., 2014).

Second, we see uncertainty about the causal direction of key
events: which change is the event itself and which one the result-
ing effect? As an illustration, residential relocation is conceptu-
alised as a key event in most studies, although it might represent
an adaptation process to a previous event such as the birth of a
child as well. In order to determine the causal direction and thus
enhance the theoretical concepts, quantitative research should
focus more on this issue and methods should be expanded to
include more qualitative studies.

Third, apart from the neglect of temporal and causal directions,
it seems that the impact of spatial aspects, such as altered dis-
tances or the available infrastructure and its quality, which may
have changed due to a key event, are underestimated. Although
some such aspects are picked up in the debate on residential
self-selection, mobility behaviour research often disregards the
objective spatial environment. The argument for not considering
spatial aspects lies in the strong focus on the individual. Spatial
aspects and further contextual factors are included indirectly due
to the subjective perception of the individual, for instance in the
psychological construct of perceived behavioural control, attitudes
or sometimes in the observation of changed needs and opportuni-
ties after a key event.

Fourth, in the same way and perhaps due to similar reasoning,
further contextual factors are not yet a research focus.
Contextual factors are sometimes controlled for, such as age,
income, modal availabilities or the influence of the social environ-
ment, but their causal directions are rarely discussed or analysed.
For instance, a higher income functions as an explanatory factor
for both the birth of a child and the purchase of a car, but the
explanatory effect of the birth of a child for car purchase may be
weak or non-existent. In the same way, a certain lifestyle that sub-
sumes different attitudes and behaviour patterns may serve as an
underlying explanatory factor.

Fifth, given these underrepresented debates on the dimension
of time and spatial and contextual factors and the resulting uncer-
tainty of causal directions, the interaction of both biographical
dimensions, the private and the professional domain, should be
the object of more discussion. Commonly, it is assumed that key
events have less effect on travel behaviour in isolation, but that
these different events are rather intertwined (Beige and
Axhausen, 2012). The question is, however, which life dimensions
are connected with each other in terms of key events occurring in
temporal proximity, and whether one event improves the proba-
bility of the occurrence of another (Mulder and Wagner, 1993).
Especially, the connection of residential relocation with events in
the private dimension (Schoenduwe et al., 2015) or in interaction
with education and family dimensions could already be demon-
strated (Birg and Flöthmann, 1992; Rashidi et al., 2011). Zhang
et al. (2014) show an interaction of household structure and
employment/education biography with residential biography
when explaining car ownership. But if residential relocation is con-
sidered rather as an adaptation consequent to the experience of a
life event, then investigating the connection between different life
dimensions seems to be an additional important aspect.



Fig. 1. The interaction of long-term processes, life events, interventions and long-term decisions with daily mobility decisions.
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4.2. Methodological implications: data structure and
operationalisation of studies

Research dealing with key events requires that methods be
carefully applied. In part due to the above mentioned deficits in
the definition and theoretical foundation of key events, we identi-
fied several problems in methodological implementations dealing
with (i) the data set, (ii) the method of data collection, (iii) the
applied method, (iv) the variety of the dependent variables, (v)
the operationalisation of mobility behaviour, (vi) specialities of
the sample characteristics, and (vii) the temporal or cultural frame
of the studies.

First, due to the very different structure and operationalisation
of studies considering key events and their influence on travel
behaviour, comparing results and making generalising statements
in order to draw overall conclusions is challenging. A large number
of studies are secondary data analyses as the acquisition of data on
mobility behaviour and key events is costly and time-consuming.
The use of secondary data, however, often implies that studies
are planned to suit data requirements and not vice versa. As many
studies have applied secondary data mainly from national data sets
(see Table 1, although due to the selection criteria we included
many studies that collected their own data in order to be able to
focus on their choice of life events), we assume that key event
research has reached a point where national data sets reach their
limits and it would be more interesting to focus on more detailed,
in-depth studies. We therefore recommend conducting surveys
tailored to the particular requirements of researching key events,
where research questions can be transferred into the operational-
isation of the survey and not the other way around.

Second, however, data acquisition is often based on surveys
regarding only the time span shortly before and after a key event
is experienced, in contrast to a life-span perspective. This entails
restrictions as regards adaptations that have been undertaken in
anticipation of a planned event as well as time-lagged changes.
Research regarding a longer time span, but also many other studies
on key events, rely on retrospective surveys with all the method-
ological weaknesses of behavioural and attitudinal recall. To better
fit the needs of researching key events, we propose increasing the
observed time span. The use of panel data incorporates both
aspects. It reveals time-lagged effects on the one hand and shows
less retrospection bias. But the conducting of such research seems
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to be something of an exception (see e.g. Fujii and Gärling, 2003;
Thøgersen, 2009), probably due to high expenditures of cost and
time.

Third, as shown in Table 1, most studies analysing key events
use quantitative data to prove effects. However, the situation dur-
ing key events is very complex and the pure analysis of quantita-
tive data may show effects that can be explained by other
factors, as described above (4.1). Qualitative data much better cap-
tures underlying and new, not hypothesised factors and helps in
understanding the complexity of multiple factors, whereas quanti-
tative approaches often simplify such interrelations. We therefore
emphasise the recent efforts that have been made in conducting
qualitative approaches (see e.g. Chatterjee et al., 2013;
Lanzendorf, 2010) or, even better, recommend a combination of
both qualitative and quantitative methods.

Fourth, the variety of theoretical concepts of key events leads to
different operationalisations and consequently to inconsistent and
incomparable results. The problem becomes apparent when look-
ing at the different concepts of the dependent variable that are
applied in the studies under consideration. The measuring units
concerning car use, for example, vary between number of trips, fre-
quency of use (always, often, never) and covered distance, besides
differences in trip purposes such as commuting and private use.

Fifth, at the same time, the previous example demonstrates the
relatively narrow focus on travel mode choice as the primary
dependent variable, representing a very restricted indicator that
disregards other factors of mobility behaviour. Nevertheless, first
efforts have been made to link different concepts that widen the
focus to include factors such as the scope of social networks and
time allocation to different activity types (Sharmeen et al., 2014).
Some researchers analyse mobility biographies in the context of
social networks in space (Ohnmacht et al., 2008; Axhausen,
2008). They examine individuals’ biographies to focus on the effect
of migration on the expansion of social linkages. Frändberg (2006,
2008, 2009) investigates long-distance travel and transnational
mobility from a biographical perspective using time–space paths
inspired by Hägerstrand’s time-geography (1970). It is conceivable
that further insights can be gained by including additional factors
concerning the perception of personal mobility such as perceived
mobility options, satisfaction or the closer inspection of possible
changes in transport demands.

Sixth, concerning sample characteristics, the choice of respon-
dents is in many cases limited to small target groups. Notably, peo-
ple in older age groups are only rarely considered. In Klöckner’s
explorative online study (2005), for example, the underrepresenta-
tion of older respondents may have led to the neglect of retirement
as a mobility-relevant life event. When drawing conclusions from
these studies, the results should therefore be interpreted, com-
pared and generalised with care.

Lastly, there are to date only a few studies that deal with key
events in different cultural contexts (Behrens and Mistro, 2010;
Belgiawan et al., 2014). For instance, Western countries form the
main focus of research (see Table 1). The influence of key events
on travel behaviour may differ with culture, values or framing con-
ditions. This also holds true for the historical frame, which should
be kept in mind when analysing, comparing and transferring con-
clusions. Key events may have had a different impact on mobility
behaviour fifty years ago than they have nowadays, and the current
impact may also vary from that in future generations.

4.3. Gaps for further research: investigating specific key events and
interventions

From our analysis, we conclude that several groups of key
events are underrepresented in research. This necessitates further
work, especially in two fields. We therefore suggest prioritising
studies that deal with (i) specific key events that have been
neglected by researchers for several reasons, and (ii) interventions
that show the practical impact measurements may have, for exam-
ple, in the case of travel demand management.

First, recent studies mention many key events as theoretically
having an influence on travel behaviour. In contrast to this
assumption, only a small range of key events is actually investi-
gated. In particular, key events which usually happen at a later
phase of life, such as the death of the partner, health constraints
or retirement, are presented as important turning points in theory,
but are rarely the focus of studies. Furthermore, within the key
events investigated there is a focus on residential relocation. This
key event has been very thoroughly researched and implications
are already being applied in practice (travel demand management,
such as temporary free PT ticket for movers). This provides new
fuel for a necessary debate about the role of residential relocation
as a key event (e.g. changes in attitudes, re-evaluating current
behaviour) versus the sole change of spatial context during the
adaptation process (e.g. having better access to public transport)
as a causal reason for travel mode change: Are spatial conditions
the crucial factors?

Second, the research of life events is important and of high prac-
tical relevance, especially with respect to travel demand manage-
ment and opportunities to support the increased use of green
transport modes. The underlying principle is to derive benefit from
the disruption of habits and to offer new transport opportunities
in situations where attentiveness for alternatives is increased. At
the present time, few intervention studies have been conducted
or published in international English-language journals that aim
to verify the assumption of a vulnerable phase being caused by
key events. This again impedes comparison and overall conclu-
sions. However, initial studies deal with the topic of ‘‘disruptive
events’’, concentrating on the effects of extreme natural events or
other occurrences that disturb daily travel, like strikes (van Exel
and Rietveld, 2009). A further exception is represented by
Burbidge (2012), who analyses changes in mode choice during
and after studying abroad. As presented above, most studies focus
on key events as interventions in daily travel behaviour. This has to
be distinguished from interventions that take place simultaneously
with key events. Studies focusing on this research area mainly
study interventions, such as evaluating information campaigns
and special PT tickets offered to movers new in a city (Bamberg,
2006, 2007), and their influence on consequent daily mode choice.
In order to verify the influence of key events on travel behaviour
and to evaluate the effectiveness of intervention for the further
development of travel demand management, we encourage con-
ducting more research in this area.
5. Conclusion

In many policy documents, travel behaviour change programs
play a crucial role for developing a more sustainable transport sys-
tem. However, theoretical understanding of individual and house-
hold motivations and abilities to change travel behaviour has
remained somewhat limited. Following the acknowledgement of
the central role of habits for daily travel choices and the relatively
high stability of travel behaviour over longer time periods,
researchers’ interests now focus on rather instable phases of travel
behaviour with a higher probability of travel behaviour change.
With the mobility biographies approach, a theoretical framework
for analysing these behaviour changes exists and has been put for-
ward over the last decade. However, theoretical understanding of
the way in which key events in an individual’s travel biography
affect mode choice or other travel-related decisions needs further
development.
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The first aim of this paper was to compare existing mobility
biographies approaches and to disentangle their key elements for
further theoretical consideration. We discussed recent findings
about the effects of key events on travel behaviour and developed
a theoretical framework for further research which shows four key
elements strongly interacting and affecting daily travel behaviour:
first, life events in the private career and professional career; sec-
ond, the adaptation of long-term mobility decisions (e.g. residen-
tial relocations, car ownership, public transport season ticket)
frequently triggered by private or professional life events; third,
exogenous interventions either intended to change travel beha-
viour or not intended for that purpose; and, fourth, other
long-term processes not related to key events (e.g. socialisation,
period and cohort effects, age effects).

With our findings we developed a theoretical framework for
understanding travel behaviour changes in a longitudinal perspec-
tive, both encompassing earlier research and guiding future inves-
tigation. Although these processes in everyday life are very
complex, we believe that our theoretical framework may guide fur-
ther research to better understand the interaction of relevant fac-
tors over time.

As future research in this theoretical framework emerges, the
role of specific events, interventions and their overall impact, and
especially their interrelations, need to be further clarified.
Moreover, in our discussion of recent challenges for research on
mobility biographies we identified the need for the clarification
of the term key events in further studies. At present the concepts
employed are relatively vague and undefined. The temporal and
causal directions of key events are often unclear and not explicitly
mentioned. Further dimensions of key events and a holistic consid-
eration are neglected. The comparison of methodologies employed
revealed that increased analysis of non-secondary panel studies
would be helpful to examine such dimensions and a broader vari-
ety of key events. Furthermore, it was possible to identify a neglect
of qualitative or combined methods that could allow more inten-
sive investigation of complex interrelations. The current clear focus
on mode choice as a dependent variable could be widened to
include further aspects of travel patterns. Finally, we recognised
that only a limited set of key events, target groups and countries
have been investigated, as well as only a few intervention projects;
this reveals various dimensions for further research.
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