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Abstract

The aim of this paper is to explore the behaviofirmmework for the integration of the
‘mental map’ concept into the activity based madgllof travel behaviour. The conceptual
framework and the research methodology are destribated and revealed preference data
gathering techniques are used simultaneously to igaight in the role of ‘spatial cognition’
in daily travel choice behaviour. This results igualitative descriptive reflection on spatial
learning and activity travel planning.

Keynote of this research is the fact that spat@inition — here defined as knowledge,
experience and perception of large scale envirotsnand its transportation systems —
influences the choice set of alternatives thakamvn and considered by individual travelers.
This could affect location choice, mode choice afl as route choice.
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1. Introduction

Spatial cognition is an area of interest in thagbeary of various disciplines, e.g. geography,
urban planning, psychology and computer sciencechvd the work in this field is focussed
on the definition of the content, the propertied #ime development of mental maps and the
understanding of spatial reasoning. This paper do¢gprovide a systematic review of the
history of research in spatial cognition both beeathere are reviews already available (e.g.
Mark et al., 1999; Foreman and Gillet, 1997), ardause the research object at stake is the
relationship between mental maps and travel rati@r the mental map in itself.

This relationship is twofold (Weston and Handy, 200y travelling people learn about the
environment and add the thus acquired informatmthéir mental map. On the other hand,
when planning travel, these decisions are whollpantially based on the information stored
in their mental map.

Understanding and predicting travel behaviour ie ohthe main challenges of transportation
modelling. It is believed that travel and transpban models based on human behavioural
characteristics will perform better when estimatihg effect of various policy measures and
that their use will lead to more realistic and tmosre adequate predictions (Janssens et al.,
2003). Modelling contents have recently changednfiodividual travel patterns (trips and
tours) to activity patterns of households, beathgy context of human travel in mind. At the
same time, applied modelling techniques are chgndihere is a shift from macroscopic to
microscopic simulation models, and at the same tiareputational process models or agent-
based models gain importance in attempts to uratetshe behavioural components of travel
decisions.

Integrating the concept of mental maps into agtildhsed modelling could be a way to
improve the behavioural basis searched for in pariation modelling, or, as Golledge and
Garling (2004) state: “The question facing futugeaarch is that of combining travel demand
(considering people’s activities) with network slypgconsidering the tracks, corridors or
transport systems available) with an understandih§ow humans decide on where they
prefer (or have) to go and how they prefer (or haweeget there. Emphasizing cognitive
mapping principles may give a level of insight thets not so far been provided”. The
operational research objective in the long ternthiss to grasp the underlying behavioural
principles in travel choice modelling by buildingagially cognizant agents.

Therefore, the first step in this research projedb explore the behavioural framework of
learning and planning described above in great&ildél) how does travel in the context of
daily activities add to people’s mental map andwhjch spatial or transportational factors
reflected in people’s mental maps affect theirydattivity planning and travel behaviour? In
order to uncover as much relevant factors as plessin explorative, qualitative survey is
used.

In this survey, stated and revealed preferencea(®PRP) data are gathered using standard
techniques in combination with some more advancethaods. Structured interviews are the
main source for SP-data. The major research paredigr investigating spatial cognition,
such as distance estimates, sketch maps and raserigtions, are covered in these
interviews. In addition RP data are gathered bynse# a standard research technique in
travel behaviour research, i.c. activity travel ridis, combined with the more advanced



method of registration of travelled routes usingSGPinally specialized software will be used
for the processing of the data, e.g. TRANSCAD F@ GPS component and ATLASHi for the
coding of the interviews.

This paper is structured as follows: first, theestific framework of the project is drawn by
explaining the relation between the scope of thegept and spatial cognition and activity-
based modelling. This results in the definition tbé research goal. Next, based on the
phrasing of the research questions, the seconaptre paper offers a detailed description of
the research methodology for the initiate explestjualitative survey. To conclude, results
from the interviews and future research plans ddeessed.

2. Basic Concepts: Spatial Cognition and Activity Based
Modelling

2.1. Spatial Cognition

Spatial cognition of large scale environments and has been in the past — a research topic
in the periphery of various disciplines that fooaus space or human behaviour such as
geography, urban planning, psychology and behaaiosriences. Moreover, the boom in
computer science at the end of the 20th centuryiged several computational applications
in these fields, i.c. geographical information sys$ and artificial intelligence, where spatial
cognition is now a point of special interest. Otlee¢ decades this evolution has lead to a
constant but rather modest flow of scientific paations on this subject.

One of the oldest concepts in this research ataat perhaps also one of the most contested
(Kuipers, 1982) — is the mental map as a representaf the spatial knowledge and spatial
understanding in the memory of human beings. Ly(it®60) defined mental maps as
compound of landmarks, edges, districts, pathsnalgs. Other authors prefer to refer to the
idea of ‘cognitive maps’ (e.g. Downs and Stea, 1%¥aftugali, 1999; Golledge and Garling,
2004) when defining the properties, structure aejences in people’s representations of
large scale environments. The main critics arga idividual’'s spatial knowledge is not
static or map-like, but it consists of largely dyma information that may contain much more
than the two-dimensional depiction of environmei@$ien alternative expressions such as
‘image’ (Kosslyn, 1980) or ‘mental collage’ (Tveysk 993) are suggested.

Travel and mental maps are intimately tied (Westod Handy, 2004) as shown in Figure 1.
By travelling through the environment, people leabout it in a direct manner. So through
travel, people acquire an important part of theiap&nowledge that makes up their mental
map. However, travel is not the only source of infation. People can also learn about the
environment in a more indirect manner from envirental representations (e.g. through
maps, route planners or images) or form others. (Bagpugh travel reports or route
descriptions).

Differences in the way this direct and indirecboimhation is added to the mental map depend
on personal and situational factors. The influen€eage or gender on spatial reasoning
abilities are well known examples of effects ofqmaral factors on the development of mental
maps. Situational factors influencing spatial I&agnon the other hand can be related to the
environment and to the transport mode used. A @dgample of the former is the concept of
‘legibility’ as defined by Lynch (1960). Howevehd latter stated importance of transport
characteristics such as travel speed or involvementrip conduction is only poorly



documented in literature.

Once formed, the mental map becomes the foundafiaecision making (Portugali, 1999;
Weston and Handy, 2004). It reflects the intermadvdedge of potential activity spaces and
their accessibility by different modes and routésghus represents the alternatives that are
known and can be considered without further comatden of external sources of
information, for example social contacts or masslime-urthermore, a mental map may also
include associations that make certain choices moorkess attractive than other choices.
Understanding mental maps can therefore provideoitapt insight into the planning of
individual’s travel and the processes involved acation choice, mode choice and route
choice.
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Based on: Weston and Handy (2004) page 535

Figure 1 The relationship between travel and mengads

Knowledge about how people learn about the enviesrinand how they respond to it in

terms of their travel behaviour can be of great imetransportation and urban planners.
Through research on mental maps the critical dp#ietors for the use of sustainable

transport modes from an individual’s point of viean be identified and taken into account in
transportation policy and urban planning. Integmatof this mental map concept into travel
choice models could take this use even a stepeiuith enabling more accurate predictions of
the effect of different policy measures.

Several research techniques and paradigms haveappdad in an attempt to define mental
maps and spatial cognition (Foreman and Gillet, 7J99he most common traditional
techniques are sketch maps, route descriptionslstahce estimates. Sketch maps drawn on
a blanc piece of paper or filled in on an incompletap are used to reveal topological and
metrical aspects of spatial knowledge. Route desons provide spatial representations
using language, whereas distance estimates prawidical information that can be used for
calculation, triangulation et cetera.

Although research techniques are numerous, megstwimstructs such as cognitive maps and



spatial learning, and making them operational remdifficult. Ways to incorporate mental
maps in transportation models have therefore noagteieved widespread adoption (Golledge
and Garling, 2004). A promising manner to take dbgm concepts into account in
transportation modelling can be found at Arentzd @ammermans (2003, 2005), where a
rule-based model capable of learning the enviroriinas been developed.

2.2. Activity Based Modelling

One of the main challenges for transportation medels understanding and predicting travel
behaviour in order to accomplish realistic and @poliesponsive forecasts. Transportation
models are used for predicting the impact of lasd and transportation policies on typical
travel patterns, allowing policy makers to asshsdikely impact of such policies in terms of
changing travel demand. Moreover, the attemptspiure behavioural realism of individual
travel choices have lead to significant changesadelling content, methods and techniques
over the past decade.

In the late nineties a major paradigm shift coudddibserved in the transportation research
field from trip and tour based modelling in tradital four-step models of travel demand to
activity based modelling. In this activity basegagach, travel is considered as the derivative
of the activities that individuals and househol@sch or wish to perform. By taking this
context of human travel into account, modellingdrees more realistic and accurate. Activity
based approaches to transportation forecastingftveraim at predicting which activities are
conducted where, when, for how long, with whom, tita&sport mode involved and ideally
also the implied route decisions.

Parallel to this evolution, both modelling methadeanged from macroscopic simulation to
microsimulation of travel and transport and diffarenodelling techniques from several
research areas are applied. In particular constrdnased models have their roots in time
geography, utility maximisation models stem fromcraeconomic theory and psychology,
while computational process models have been iedpy psychological decision process
theories (Joh, 2004).

The latter seem to offer the best possibilitiegrisp the underlying behavioural principles of
travel and transport phenomena because the de@simess by which individuals arrive at
their choices is explicitly modelled. Instead oS@asing that people always make ‘optimal’
choices, these models use if / then heuristicsrttagt be context dependent. One of the most
advanced operational process models in the tratadjwor literature to date is Albatross
(Arentze and Timmermans, 2000; Janssens et al)200

In addition, current research aims at modellingstesm dynamics in activity travel patterns.
As such, Aurora has been developed to complemerAlitatross system while focussing on
the rescheduling of activity travel patterns. Thmesdel was further extended to deal with
uncertainty and responses to information provisiod various types of learning, including
the above mentioned model of learning the envirarnirigrentze et al., 2006).

In 2005, a research programme coordinated by IM@B funded by IWT (Belgium) aiming
at developing a prototype, activity based modetahsport demand for Flanders (Belgium),
in addition to exploring the potential use of neagtnologies on collecting travel data. The
basis of this model, which has been given the aenotFeathers” (Forecasting Evolutionary
Activity Travel of Households and their EnvironmainRepercussionS), will be the extended
version of Aurora, complemented with a number aiagpts. This model will consist of an



agent based microsimulator that allows simulatictivay travel scheduling decisions, within
day rescheduling and learning processes in highlugsn of space and time (Arentze et al.,
2006). The research reported in this paper is odeduin the margin of this Feathers
framework.

To successfully accomplish microscopic simulatidrtravel behaviour in an activity based
context, detailed and extensive datasets concertimg use and travel behaviour of
households and individuals are acquired. The mame®s of data collection employed in
transport surveys in general are selfcompletiorstjoienaires or activity travel diaries, and
interviews. Traditionally these activity travel dies are pencil-and-paper questionnaires.
However, more recently, new communication techne®dpave been used to supplement or
replace these forms of travel diary survey coltattie.g. by use of internet surveys, mobile
phones and GPS technology. These new technologige been introduced to reduce
respondent’s burden, to improve data quality angréwide additional information. Currently
an advanced activity travel diary data collectipplacation called “Parrots” (PDA system for
Activity Registration and Recording of Travel Schig) based on a GPS-enabled personal
digital assistant (PDA) is deployed in a large saattivity travel survey in Flanders (Kochan
et al.,, 2006). The detailed data collected by mednis tool will be used to develop the
Feathers model mentioned above.

3. Research Objective: Building Spatially Cognizant
Agents

As sketched above, spatial cognition and activagdad modelling form the basic concepts
for this research project. In this context ‘spatiadjnition’ is largely defined as “knowledge to
enable travel in large scale environments”. Thisludes an individual’'sperception and
knowledge of spatial, temporal and operational aspects sfguirroundings, including the
transportation systems there present. Moreovernaspaignition can also be linked to the
individual’s attitude towards the environment and to his attitude towatifferent forms of
transport. And finally, there is a link with thedimidual’s skill with regard to travel. This is
the ability to find locations and use differentnsport modes to reach those locations. The
metaphorical expression ‘mental map’ will thus refethe whole of spatial and travel related
information that is used by and stored in individuamemory.

The aim of the project is to define the impact @vel on the formation and updating of
mental maps (learning) on the one hand, and tardete the role of the mental map in travel
choices on the other hand (planning). Usually neseeelated to spatial cognition in large
scale environments and travel behaviour is focused spatial characteristics of the

environment (urban morphology) influencing travehhviour, while emphasizing on route
choice as a part of wayfinding behaviour reseanctt modelling (Golledge and Garling,

2004). In this paper, however, operational charesties of travel and transportation systems
are taken into account, as well as location chaicd modal choice and their relation to
mental maps. Modal choice is considered to be admental part of the construct of

‘accessibility’, as it is closely tied to locatiochoice and route choice. This raises the
following research questions: (1) in which manneesitravel in the context of daily activities

add to people’s mental map? Which aspects of @ativity travel behaviour affect learning

and in which way? (2) Which spatial or transpoatadil factors reflected in people’s mental
maps affect daily activity planning and travel babar? Does the mental map affect the
perception of accessibility of activity spaces?



The operational objective of this research projecthe long term is to mimic real life
behavioural process in transportation modelling smdontribute to the design of spatially
cognizant agents that built their mental map byellang through the environment and that
make travel decisions based on this mental mapef surroundings and its transportation
systems.

As stated before, the fundamentals of a similar emabst promising routine are already
available within the activity based Feathers mddeter construction), which is based on the
Aurora model. Furthermore numerical concepts tdement mental map updating have been
formulated (Arentze et al., 2006), and some nurakegperiments are executed to illustrate
the impact of learning processes on trip choicangigg the destination and route provided
by the model (Arentze and Timmermans, 2003, 2086)vever, the behavioural assumptions
of this model still need further empirical testimgorder to validate the model.

4. Explorative Qualitative Research: Methodology

The first step in the research project reportedirothe present paper consists of gaining
insight in the way people learn about, perceive audluate the accessibility of activity
spaces, and how these processes affects theiratdilyty planning and travel behaviour. In
order to uncover as much relevant factors as plessin explorative, qualitative survey is
used.

In this survey, standard techniques combined witremadvanced methods are applied to
collect stated and revealed preference data. S® a&t provided mainly by structured
interviews in which the planning of travel withiraity activity routines is questioned and
some typical spatial cognition research technigsash as sketch maps, route descriptions
and distance estimates, are tested. To gather RPcdacerning travel behaviour activity
travel diaries, together with a more advanced neethfaregistration of travelled routes using
GPS, are utilized.

For the selection of the sample following potehtiaélevant key characteristics were taken
into account: age, sex, education, occupationgdsilicence, possession of car, marital status,
household size, parenthood, residential locatiath mainly used transport mode. For each
value of these key characteristic, 4 to 5 respotsderere aimed at to participate in this
research. This resulted in a total sample of 2Ppardents, which is a usual sample size for
qualitative research (Mehndiratta et al., 2003)fifst, respondents were gathered from the
wide circle of acquaintances of the researcherthed, according to the ‘snowball method’,
respondents from the circle of acquaintances oti@otances were involved. Moreover, as
the degree of motorization in Flanders (Belgiumyather high with 481 private cars per
1.000 inhabitants and 1,17 private cars per houdgiidgemene Directie Statistiek, 2006),
respondents without a driving licence and househwaithout a private car were selected first.

After 2 initial testing phases of the full reseaprbcedure and subsequent updating, these 20
respondents were asked to keep a free-form andietisted handwritten activity and travel
diary during one week, late spring 2005. The desifythe diaries was based on previous
activity based travel research (Albatross) andgmateation of activities in time use research.
Ten categories of activities were defined: sleepimgrking, eating and personal care,
housekeeping, education, groceries, shopping, cgsyvisocial life, recreation. And four
categories of travel were taken into account: frasea means to go somewhere, travel in



order to to fetch and deliver something or someoaereational travel, work related travel.

During this week respondents also took along a @&®iver attached to a PDA while

travelling to register travelled routes. Besides ttliary, respondents were also asked to
complete a general written questionnaire containguestions concerning household
characteristics, individual characteristics and osand attitudes towards different transport
modes.

In addition a structured in-depth interview was dwacted one day before the first registration
day. This interview consisted of two major parteeTfirst section contained some general
questions about their residential choice and theiception of the accessibility of different
activity spaces in daily life, i.c. different logats, transport modes and routes. Next they
were asked to specify their activity and travelngldor the week to come on a day-to-day
basis. For each planned activity out of the hosea)e further questions concerning location
choice, modal choice and route choice were askegebBding on the extent of the planned
activities, the duration of these ex-ante intergesaried from 45 to 75 minutes.

One day after the registration period, a secorutsired in-depth interview was conducted.
In this interview the daily registered activitieem compared to the previously scheduled
activities, again zooming in on travel choices.fifossh some general questions concerning
spatial cognition and wayfinding behaviour wereeakThese ex-post interviews took 30 to
60 minutes.

During the interviews several standard researchnigaes in the field of spatial cognition
were tested. Firstly respondents were asked tgrasisstance values to planned and travelled
routes. These estimates will be compared with évealed data from the GPS registration.
Moreover during the second interview respondenteevedso asked to estimate distances to
activity spaces of different familiarity to the pesmdent, in different directions and at different
distances from their homes. Furthermore, for easpandent, several route descriptions to
different activity places were recorded, and wel @dompared to actual travelled routes from
the GPS registration. Finally, the route sketch neshnique was used to gain insight in the
content of the respondent’s mental map for a wadhvin, daily travelled route.

Specialized software will be used to deal with gshered data. The CAQDAS package
(Computer Assisted Qualitative Data Analysis) ATLLA®Ill enable a digital coding of the
content of the interviews. GPS data will be proeddsy means of TRANSCAD (Caliper) and
added to the activity diary data. GPS coordinates ssmply be presented as dots on a map,
using the locate tool of the programme. Initiattes this procedure reveal promising results.

5. Results

In this paper a general analysis of the interviesvpresented as a qualitative descriptive
reflection on spatial learning and activity traypdéhnning using the framework as defined in
Figure 1. To start with, a brief overview of thderaant indicators derived from the activity
diaries is provided to describe the degree of agtand travel of the respondents in a rough
outline. Next, considerable spatial characteristEstheir activity travel behaviour, also
derived from the activity diaries are sketched.

5.1. Activity-Travel Indicators
On aggregate level, the 20 respondents reportedtr@®@8 and 1691 activities during 140



registration days. Activities were registered rotimel clock, both at home (67%) and outdoors
(33%). 6,01 trips per person per day were repqe&dluding travel during work or travel as
work), with an average travel time of 18 minutes g and an average estimated travel
distance of 8,92 km per trip. The average amoumtavklled kilometers per day is 57. These
numbers are considerably higher than Flemmish tiadecators, where travel surveys report
an average of 2,74 trips per person per day anavarage of 32,7 kilometers travelled per
day (Zwerts and Nuyts, 2004). This difference &@#ea bias in the sample towards the more
active part of the population. Even though this/@sth mentioning, it is far from problematic
since statistical representation is not aimed #teépresent explorative research.

The average amount of different activity placesrated during one week is 16 per
respondent. A number of these locations were dsitere than once within one week (e.g.
work, school). Several activities were performediiéerent activity places within one week.
Highest scores can be found for daily groceried3pcations per person in average) and
social life (4,25 locations per person in average).

Respondents were divided into 3 types of resideldaation (A,B and C) according to the
proximity with respect to public transport serviegsl to the town centre (Table 1).

Table 1 Characteristics of ABC locations

Proximity of railway station
<1,2 km 1,2 km —4,2 km > 4,2 km
In city centre and built-up area A B B
Remote and no built-up area B C C

Data seem to reveal that residential location hasomnlittle influence on the amount of
activities performed, on the amount of differentiaty places visited or on the amount of
trips undertaken in this research sample. The geerravelled distance per day as estimated
by respondents however increases with increasistarttie between dwelling and PT and
town centre. It increases slightly when comparin3,36 kilometers) to B-locations (42,01
kilometers), and it more than doubles with regarctlocations (85,41 kilometers). Average
travel time per day increases as well, yet moreeraidly, indicating that respondents in this
sample living in A-locations and B-locations usevatr modes of transport or slower parts of
the transportation network compared to people gjvim C-locations. Further analysis of the
activity diaries and linking these diaries with tl&PS data enables the verification of
respondent’s distance estimates, while the inteiwiereveal respondent’s qualitative
evaluation of these distances.

5.2. Interviews

Global interpretation of the interviews shows tiatthe context of daily activities, travel
decisions are seldom preceded by much deliberaionscious and elaborate travel choice
processes are rare in daily activity routines aattgived choice sets for location choice,
mode choice and route choice are very limited. Withis observation and according to the
respondents, spatial factors seem to have harglyrdinence on daily travel behaviour. This
conclusion can be illustrated well by the fact teame straightforward questions on this
subject were often answered with nothing more thagaze at first. Space is but the very
décor of people’s life, and not more than an appfreunnoticed and unimportant
background. Once people have settled in their iagctspace and daily routines have been



accepted, apparently they become unaware of thgiiliar environment and quite uncritical
towards their travel behaviour. Best example of #tatement is the fact that almost none of
the daily travelled distances are perceived ags”.“fdearly every distance that has to be
travelled frequently has been accepted and acagydoategorized as: “not far”, sometimes
followed by the excuse-like statement: “| am used"t Proximity is a state of mind.

General unawareness of the environment can alsaldmeonstrated in the way most
respondents reacted to specific and typical memigb questions: they had to search for
answers. Although questioned for every travelledtep distance estimates were the least
popular tasks, and answers were often accompanibdawsigh and an apology: “I am not
good at this”. Sketch maps of well known travellexites and route descriptions were
provided after some thoughtfull deliberation andlesanswering, and processing the route in
their mind, people were often making mistakes aondecting themselves again. This
indicates that people are not bothered with singlagstions in daily life and that depicting a
route does not correspond to actually driving itsthy, a remarkable personal factor that
seems to influence the general performance on kim lof these assignments was the
genuine interest respondents showed in geographgcts of the environment and the
ability to find their way around. People who dolike dealing with spatial issues in real life
(e.g. planning new trips), proved to be more insecwhen testing their mental map.
Secondly, people with a large number of fixed noegi and only little variation in daily
activity patterns produced less detail, extent aeduracy in their mental map. On the
contrary, respondents with a less routine lifestydlere changes and unpredictability seem to
show more depth in explaining route descriptiomsalfy, the more transport modes used, the
more multimodal mental maps become and the moeznaliives are recognized (but not
necessarily considered) while planning trips.

Besides this, the present study reveals that aahemp is much more extensive than the
activity spaces and routes recorded in one weeétti@dearning and the construction of a
mental map consists of a lifelong process in wipidvious places of residence seem to play
an important role. A number of respondents inditatden estimating certain distances that
they do not reason based on their present dwelbng based on an earlier address. They
knew the distance between a certain destinatiorttaaid previous dwelling, but not between
that point and their present home. Spatial learfiom travelling through the environment
was illustrated clearly in the course of the intews. The question: “How did you get to
know this activity place”, was answered sometintasrgy: “I've noticed it while passing by”.
This is exactly the spatial learning process tlatmidelled by Arentze and Timmermans
(2003, 2005). However, spatial learning througtvdlaseems to differ between different
degrees of involvement in conducting and therefoossibly between different transport
modes as passengers do not have to pay attentibe nvironment while travelling. Some
interviewees who were not driving actively to atair destination, stated not to be able to
travel to the same destination without assistaBasides this direct learning from travel,
indirect place learning from instruments was alsmdnstrated in the course of the
interviews. An example of this are time-tables aflway traffic. In Belgium, railway
connections are typically indicated with the naroéshe towns at the beginning and at the
end of the route, whether this is a big city ornaal village. Without ever visiting these
terminal stations, people know that these townstead they know roughly where these are
situated. And of course, people learn from eaclerottsomeone told me it was there”, was
also a popular answer to the question: “How did getto know that place?”.

Notwithstanding the above statement that peoplaiassvare of daily activity space, they do



demonstrate spatial reasoning when planning tréaal.example in planning multistop trips
or trip chains people indicate the following: “Wieser | go there, | always think about what
other things | still have to do in the vicinity loe¢ | leave”. Daily activities at familiar
destinations or in the neighbourhood of known aaee typically planned solely from the
mental map. On the contrary, visiting new placesvayfinding in unfamiliar environments
was demonstrated in the interviews not to be basespatial reasoning alone as people apply
other additional information with great ease (frasking directions to specialized on board
navigation instruments) and have easy access toniplg instruments (routeplanners,
timetables of PT,...).

As mentioned before, travel choices in daily atgivcontext are mainly fixed, habitual
routines. They are seldom preceded by much detibaraWhat is more, people often
perceive no choice at all. Why certain things happe certain places often is assigned to
some sort of external coincidence, having nothingdd with internal considerations: “I
accidently ran into X, and he asked me to join torthe pub. Since | had nothing planned to
do, | did. We visited a pub that happened to béhéneighbourhood and was open at that
time”. Zooming in on location choices, in a dailgtigity context a number of locations are
fixed, such as home, work, school, addresses efide and family. Possibly, a number of
these location choices were once part of a (deltbglong term location decision apart from
the daily-activity context. In case of the lattiigre has never been a location choice situation
available to the traveller. Next, there are a nundfdocations to visit which are chosen by
others. The social network in general and membérthe household in specific play an
important role in the definition of peoples actyvpaces. In a way mental maps even seem to
merge when people live together. Even for actisjteuch as daily grocery shopping, where
from an objective point of view several alternativeations are available, respondents do not
always recognize these different choice optionsofbination of specificity of the wanted
product, habit and vicinity of the location are thest cited choice factors.

Mode choice too is said to be habitual for the oesients. Certain activities at certain places
are automatically linked to certain transport modeghis cases consideration of alternatives
is rather exceptional and bounded to rules: “I aketthe bicycle to go to the supermarket
sometimes, but only if the sun is shining anddbh’t have to bring too much”. A generally
recognized spatial factor related to mode choiceagel distance. People can easily define
distance boundaries for walking and cycling. Beftaking the train, it seems that a certain
minimum critical travel distance needs to be treagklCars and busses are much less clear in
that sense: they are used for various distancegparmbses. Interviews showed that certain
areas (city borders, town centers...) can contaitrang link and even impose the use of
certain transport modes: “I associate that towrhwitusses”, “Whenever | need to do
something in my village, | automatically go by hots’.

Finally route choice constitutes another importaieiment in travel decisions. In case of the

use of public transport, mode choice is inevitdinliged to travelled route. Thus, route options

were only recognized for individual travel. In cadehe presence of a direct and fast route to
a destination, the question for alternative romtas considered ludicrous. Moreover a strong

connection with the destination seems to decreagehplogical travel distance. A necessary

condition for the consideration of alternative emitseemed to be a strong resemblance
between alternatives, or a clear advantage of ehtle alternatives, e.g. smaller travel time

but greater distance and vice versa. Travel tinstance, directness, logic in direction, safety

and beauty are some of the most cited factors mgfard to route choice. Route choice is

something people do experiment with in a daily\afgticontext. They often try to optimize
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paths according to their goals of the moment arsgdb@n previous experiences. Interviewees
stated to deliberately seek for variation and nigveh certain frequently travelled routes.
This finding touches common ground with some of ble@avioural assumptions of Arentze
and Timmermans’ learning model (2003, 2005). Frospatial cognition and environmental
point of view, it seems more interesting to focmsvariation in daily travel patterns and the
constitution of travel habit than on travel habisitself. Finally it is notable that two
respondents considered themselves to be unablexremely scared to drive in unfamiliar
environments: “I get lost all the time and | panid”’don’t like driving in new places. | even
panic when | see road maintainance ahead on knoadsr | hate deviations”. They had both
overcome this problem recently by purchasing abaard navigation system.

6. Conclusions and Future Research

In this paper, a general analysis of the interviearsducted for the purpose of an explorative
research with respect to the role of spatial coagmiin daily travel behaviour, is presented as a
qualitative descriptive reflection on spatial leaghand activity travel planning. Conscious
and elaborate travel choice processes are raraily attivity routines and perceived choice
sets for location choice, mode choice and routecehare very limited. At first, the role of
spatial factors seems rather modest in this prodess pointed out that variation in daily
activity patterns and explorative behaviour hasamendirect and clear relationship to spatial
cognition than present travel habits. Neverthelegs, have been able to describe some
routines in daily activity planning in relation the mental map and some travel related
properties of spatial learning that need furtheteraion. We have also indicated the
correspondence of these findings with a spatiahlag model in development (Arentze and
Timmermans, 2003, 2005).

Future steps in this research are to further psoeesl interpret all gathered data from the
initiate explorative qualitative research. Firsdy in-depth analysis of the interviews will
enable dividing the reported activities accordimdnabitual, planned and impulsive behaviour
and describing in more detail its correspondingdfachoice processes in general and its
spatial factors influencing travel choice behavidar particular. Moreover, specialized
software ATLAStI will be used for the coding of thaterviews and deriving recognizable
structures in the travel decision process inforomatsuch as if-then heuristics. Finally, stated
travelled routes in route descriptions and sketapsnwill be compared to actual travelled
routes as recorded from GPS tracks, while distastienates and travelled distances will be
compared to the subjective evaluations.

Ultimately, based on these findings, a quantitatigsearch will be carried out aimed at

collecting data to contribute to a model of spatiabgnizant agents that can be integrated in
an activity based transportation model.
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