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ABSTRACT 

Billions of people all over the world carry a mobile device while traveling, be it a cell phone or a 

portable computer. They may be instantly reachable at most times and places, access information 

and carry out digital work, which likely impacts their travel behavior.   

As a case study, we collected data on daily movements of 98 students within the perimeter of the 

Wi-Fi blanketed campus of the Massachusetts Institute of Technology. We discovered that 

subjects equipped with a laptop spend more time away from their households and are involved in 

a larger number of trips per day. Laptop usage turns out to be a statistically significant predictor 

of such behavior, while controlling for other variables by means of regression analysis.  

We argue that causality runs in both directions, since technology and travel co-evolve: moved by 

a need for a new behavior, subjects adopt mobile technologies that facilitate it.   

Keywords: travel behavior, mobility, mobile technologies, ubiquitous connectivity, case study 
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1. Introduction 
 

A recent report from the magazine The Economist was titled “Nomads at last”, referring to an 

alleged change in people’s lives and mobility styles following the advent of mobile technologies: 

cell phones, laptop computers, Personal Digital Assistants and hybrids (The Economist, April 

2008).  While acknowledging the buzz and the business interests underpinning the “mobile 

revolution” (Steinbock, 2005), we need to recognize that things are evolving very fast. Not only 

are technologies unimaginable only a decade ago largely available today, but a broad array of 

new work-life arrangements are being put into practice by an increasing army of knowledge 

workers.  

 

Such transformations are backed by employers, especially big corporations and global players,. 

Focused on efficiency gains and more oriented to objective than tasks (Davenport, Short, 1990), 

they increasingly grant their employees to telecommute, they equip them with laptops and 

Blackberries, and they introduce ubiquitous Wi-Fi connectivity and hotdesking (i.e. the 

temporary physical occupation of a workstation or a surface by a particular employee). 

Ultimately, they understand that - in a knowledge economy - the balance is changing: more 

seldom workers have to be where work and information are, more often work and information 

have to be where workers are. This makes sense if we consider that the raw materials of 

knowledge work are digitized rather than tied to physical locations. 

Ongoing changes in people’s spatial behavior are difficult to keep track of by means of 

traditional statistics. We still don’t know how to measure the alleged “nomadism”, because of an 

inherent difficulty in defining and measuring it. Rather, we talk about telecommuting or mobile 

work. Not surprisingly, most scientific research on the implications of ICT (Information and 

Communication Technologies) on travel has been focused on home and office computers, rather 

than on those technologies (mobile) which accompany us in the travel itself (Kwan et al., 2007).  

The very fact of having access to a portable device is likely to have repercussions on the way we 

move, as have other innovative devices that entered the travel realm in the past: from compasses 

to bicycles, from umbrellas to cars. Their common rationale is enhancing human capability in 

travel: by providing orientation, protecting against the rain, increasing the speed and decreasing 

the effort of movements, (and now) allowing access to information and communication while on 

the go. 

Let alone applications specifically designed to enhance travel related information (among others, 

GPS, zoomable maps and real-time traffic information), mobile ICT are meant to make travel a 

richer experience and an easier one to pursue. Nonetheless, a fundamental question remains 

about how much travel people are willing to pursue, under what conditions and with what goals, 
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also considering that fixed (and mobile) internet connectivity allows us to accomplish an 

increasing number of activities without moving. 

In order to investigate the net impact of mobile ICT and ubiquitous connectivity on travel, we 

considered the campus of the Massachusetts Institute of Technology a good place to start. MIT is 

blanketed with Wi-Fi connectivity and the penetration of laptop computers is extremely high 

among its techno-enthusiastic population. Anecdotal evidence is abundant about students using 

their laptops virtually everywhere on campus: from cafes to libraries, from offices to communal 

spaces. Thus the MIT campus looks like a natural experiment in the information age, to 

minimize incompatibilities between activities to be done and places to carry them out. If properly 

contextualized, the MIT case study could reveal some emerging trends in society at large, at least 

North American society.  

 

The paper is organized as follows.   

In the next section we review the literature on the implications of mobile ICT on travel 

behaviour. In section 3, we present our case study: research setting and design, data collection 

and analysis, and findings. In sub-section 3.5 we discuss findings, trying to make sense of the 

causality entailed in the correlation between laptop usage and spatial behaviour.   

In the last chapter, we try to assess the limits of our research as well as potential for future 

research in the field. 
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2. Previous research 
 

The majority of research carried out on the impact of ICT on travel has been focussed on fixed 

technologies, most notably internet connectivity at home or at office (Kwan et al., 2007).   

The dominant framework has been that of investigating at which conditions the availability of 

ICT may lead people to forego a trip for an activity (substitution), to use the saved time for other 

trips (rebound effect), or to modify an ongoing trip (Mokhtarian, 1990). Despite occasional 

contradictory results, there seems to be a consensus on the fact that in most cases the net impact 

of all effects of telecommunication is a decrease in travel, for rebounded trips would be carried 

out at closer distances with respect to the substituted ones (Choo et.al 2005, Mokhtarian, 1998). 

An alternative way to investigate the on-going relationship between ICT and travel has been 

looking at the evolution of transportation macro-trends over the course of the last decades, 

paralleling the information revolution. Lee and Mokhtarian (2008) analysed the correlation 

between industrial demands for communication and transportation between 1947 and 1997 in the 

USA; Pisarsky (2006) studied the evolution of commuting trends between 1986 and 2006, also in 

the USA. The formers found a predominant complementarity between communication and 

transportation outputs (i.e. an increase in transport paralleled by an increase in communication). 

The latter observed a stretching in time and space of less predictive commuting patterns.  

A few studies have specifically addressed the issue of mobile technologies.   

Lenz and Nobis (2007) use the concept of “fragmentation” (Couclelis, 2000) to describe the 

behaviour of users of mobile phones and computers. Their analyses on the 2002 German travel 

behaviour survey show that these subjects tend to spread their activities among a higher number 

of places and times (i.e. spatial and temporal fragmentation), resulting in more trips over the 

course of the day.  At the end of their paper, Lenz and Nobis pose the issue of causality: is 

mobile technology leading to more fragmentation or, rather, a predisposition for fragmentation 

leads to mobile technology adoption? This conundrum lies at the core of discussion our findings. 

   

Ling (2004) approaches the topic from a qualitative perspective, looking at the new ways in 

which mobile phones enable the micro-coordination of daily activities. Mobile phones allow the 

real-time renegotiation of agreements about where and when to meet, as well as the redirection 

of travel that has already begun. By removing the constraint of standing still to be reachable, cell 

phones eventually enable individuals to pack in more activities in the same amount of time, 

especially adding non-organized leisure activities (Hjorthol et al., 2007).   

Quantitative evidence of these phenomena has been provided by two empirical studies, carried 

out in Japan (Ohomori et. al., 2007) and in India (Srinivasan and Raghavender, 2007): the former 

characterize those individuals who are most likely to move around meeting places while waiting; 

the latter the ones who are most likely to add unplanned de-tours to their trip chain.  
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Others have looked at the issues of travel time use. Lyons and Urry (2005) argue that the 

availability of mobile technologies may have implications on the overall amount of travel time 

people are willing to sustain as well as on its modality. Cell phones are used in cars for business 

conversations; portable computer can be used in trains and buses. More people may opt for 

public transportation if internet connectivity were available. Under certain conditions the 

productive use of travel time may be an incentive for people to move more overall, for “further 

positive utility is gained from the activities that can be conducted while travelling” (Salomon and 

Mokhtarian, 1998). 

The above cited investigations suggest a variety of forces at play. Most of them seem to point in 

the direction of enablement of more travel and increasing complexity of travel behaviour. In the 

next sections, we’ll verify if such trends hold at the MIT campus.  
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3. The MIT case study 

 
The university campus of the Massachusetts Institute of Technology is located inside the city of 

Cambridge (Massachusetts, USA) and occupies a 2900 x 900 meter piece of land. Its population 

encompasses approximately 10 250 students of whom 40% are undergraduates and 60% 

graduates. 95% of the former and 45% of the latter live in one of the 19 dormitories located 

within the perimeter of the campus (MIT Facilities, 2004).  

Given its compactness and the high degree of indoor connectivity between buildings, the vast 

majority of trips carried out on campus are done by walking. When students need to move from 

one peripheral side to the other, in most cases they either bike or take the MIT shuttle. It is 

estimated that 60% of undergraduates and the 35% of graduates walk to campus every day from 

their home place (MIT Facilities, 2004). 

Since September 2005, 95% of MIT buildings (92 out of 97) are fully covered by wireless 

connectivity, thanks to 3100 Wi-Fi access points (MIT Network Operations, 2007). From a 

preliminary analysis conducted on the iSpot platform1, unique Wi-Fi users connected to the MIT 

network can vary from 400 in the early morning to 1840 in the late afternoon (data: May 2006, 

week 1). Also, paralleling advancement of laptop computers among students, a drastic 

divestment of desktop computers has taken place on campus in recent years: from 4842 units in 

2002 to 1690 in 2006 (MIT Property Office, 2006).  

3.1 How we collected the data 

 

As a first step, we made our research question explicit, in natural language: does laptop 

availability and ubiquitous Wi-Fi connectivity (independent variables) have an impact on the 

daily spatial and travel behaviour of MIT students (dependent variables)?  

On the base of it, we produced operational definitions, consistent with the methodology of 

activity-based modelling: travel is seen as derived from a demand for participation in activities, 

hence in the broader realm of activity scheduling in time and space (Vovsha, 2004; Golob and 

Regan, 2001). In the following table, we present the chosen operations: 

                                                           
1 The iSpot platform provide visualizations based on real-time aggregation of data transferred through the MIT Wi-
Fi network. http://ispots.mit.edu (revised 15.06.2008) 
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Variable Operation  Values 

Time spent out of home 
  

Number of hours spent outside home 
on a given day 

Continuous: 0 to 14,52 

Spatial Behaviour Percentage of the overall time spent 
in different functional locations on a 
given day. 
10 categories of functional locations 
have been determined:  Class (1), 
Library (2), Computer Room (3), 
Office/Lab (4), Student Centre (5), 
Meeting Room (6), Café/Lunch 
Room (7), Home (8), Off-Campus 
(9), Other (10) 
 

Continuous: 0 → 100% 
 

Travel  Behaviour Number of trips per day. 
A trip has been defined as any 
movement from a physically unique 
functional location to the next one, 
independently from the means of 
transport used and from the type of 
activity carried out in each of them 

Discrete: 0 → n 
 

Laptop availability Laptop carried/non carried on-
campus on a given day 

Dichotomous: 0 (Yes) - 1 (No) 

Wi-Fi connectivity Use of Wi-Fi in a given functional 
locations 

Dichotomous: 0 (Yes) - 1 (No) 

 
Table 1.  

We decided that data provided by subjects devoid of laptop would serve as control for data 

provided by laptop users. This turned out to be the only viable option, for Wi-Fi connectivity on 

campus could not be deactivated. Also, collecting control data on a university campus devoid of 

Wi-Fi would generate complications in normalizing interfering variables (i.e. overall work 

culture, weather, architectural/urban constraints, etc.).  

 

After agreeing on what to measure and who to survey, we looked for methods to collect data.   

For the sole purpose of this study, we designed and tested a time-budget diary (Axhausen, 2000) 

shown in the following figure:  

                                                           
2 By our knowledge of daily life at MIT campus, we determined a relevant time frame of 14.5 hours, spanning 
between 8.30am and 11.30pm 
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Fig.1 

For each surveyed day, subjects were asked to: 

• mark - by means of an X -  if they carried their laptop with them on campus (middle-left 
side of the diary). 
 

• report on their spatial behaviour over the 14.5 hours [from 8.30am to 11pm], specifying the 
time frame of occupation of different functional spaces (i.e. 3.30 to 6.30, Office, Building 
9 room 402) as well as use of Wi-Fi in them (by means of a V  if yes, under related 
functional location). Changes in locations had to be marked with a X. 
 

• imagine their alternative spatial behaviour over the 14.5 hours, in case of absence of 
laptop (if in presence) or in presence of laptop (if in absence). 

 

• report on the overall number of e-mails sent and received (MIT account only, spam 
included), specifying the ones sent to a local recipient or sent from a local sender (i.e. 
local is the Greater Boston area) 

 

Given short distances on campus, subjects were asked not to account for trip times between 

locations. Instead, arrival times in new locations had to dovetail leaving times from previous 

ones. This made things easier at the time of filling-in the diary, possibly preventing additional 

misreporting.    

Also, subjects were told that stops had to have a minimal duration of 15 minutes in order to be 
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reported, otherwise they had to be neglected (as in the case of trips to restrooms and unexpected 

meetings along corridors). 

Additionally, for the sole purpose of this study, we devised a software applet to track movements 

of laptop users. Leveraging on the iFind software (http://ifinds.mit.edu), it would perform a 

triangulation of Wi-Fi signals to estimate visited locations. The applet was designed in such a 

way that subjects did not need to launch it every time they switched their laptops on. All they 

had to do was downloading the software to their computer and - after the surveyed week - return 

via e-mail a file storing location coordinates of visited locations.   

We surveyed two samples of subjects, the former in 2006, the latter in 2007.   

In both cases the surveyed week (i.e. 5 business days) was the first of May, two weeks before 

final exams. After stratifying the MIT population along student status (undergraduate vs. 

graduate) and school (i.e. the 5 MIT schools), two samples of 500 students were randomly 

selected. Invitations to were sent via e-mail: as a result, 49 subjects participated and returned all 

materials in 2006, the same number in 2007 (10% response rate).  

As a preliminary step, subjects were asked to fill in a 17 item questionnaire, aimed at collecting 

their socio-demographics as well as controlling for interfering variables. The iFind sofware 

application was only tested during the second round of data collection, with 14 laptop users. 

All participants were compensated with 40 USD. 

3.2 Findings from descriptive statistics 

 

Our final dataset consists of 486 data observations [98 subjects x 5 workdays, with 4 time-budget 

diaries missing]. To control for non-sampling errors, we used standard procedures, such as 

double-checking for coding errors and examination of outliers.   

Subjects were grouped in three clusters, for the purpose of descriptive statistics. 

Cluster 1. Regular Laptop Users [38 subjects, 188 data points] 
Cluster 2. Occasional Users [31 subjects, 155 data points] 
Cluster 3. Non Users [29 subjects, 143 data points] 

 
The first cluster includes those subjects who reported carrying their laptop with them all the 5 

days of the surveyed week; the second cluster encompasses those students who reported carrying 

their laptop with them 1 to 4 days of the surveyed week, while the third one those subjects who 

either don’t own a laptop (N=4) or never carried it with them during the surveyed week (N=25). 

In the following table, we characterize the 3 clusters on the base of their socio-demographics and 

their status as MIT students.  
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 Regolar Laptop 

Users 

  (N=38) 

Occasional Laptop 

Users (N=31) 

Non Users 

(N=29) 

Male (%) 47 39 55 

Age (ave) 26.2 (sd 3.32) 23.4 (sd 4.37) 23.2 (sd 4.17) 

Years spent at MIT  
(ave) 

2.9 (sd 2.13) 2.8 (sd 1.49) 3.2 (sd 2.13) 

Graduate (%) 82 53 57 

PhDs (%) 45 25 37 

S.Engineering (%) 45 40 54 

Business School (%) 18 8 0 

Live on campus (%) 47 55 48 

 

Table 2 

 

Compared to their peers, laptop users are older (on average, +2.8 and +3 years) and include more 

graduate students and MBAs. Occasional users are characterized by a predominance of female 

students who live on campus and by a lower percentage of PhDs. In all three clusters graduate 

students account for more than 50%, and students enrolled at the School of Engineering for more 

than 40% (reflecting their actual share of the MIT population).  

Indicators: number of hours spent outside household and percentage of time spent in different 

functional locations  

 

The histogram in the next figure shows how differently the 3 clusters allocate their time among 

the 10 defined functional locations. 



Submitted to Transport Policy on 04.08.09 

 

16,5

14,0

1,4

4,4

13,3

3,6

1,3

27,5

1,2

5,4

2,2

34,3

8,0

3,12,7 2,0 1,9

44,4

8,6

4,0

12,1

1,3
3,4

17,5

1,1

5,5

0,8

45,1

8,0

5,1

0,0

5,0

10,0

15,0

20,0

25,0

30,0

35,0

40,0

45,0

50,0

C
la
ss

Li
br

ar
y

C
om

pu
te

r L
ab

O
ffi
ce

/L
ab

Stu
de

nt
 C

en
te

r

M
ee

tin
g 

R
oo

m
/L

ou
ng

e

Lu
nc

hr
oo

m
/C

af
é

H
om

e

O
ff-

C
am

pu
s

O
th

er

Functional location

%
 o

f 
ti

m
e

 s
p

e
n

t

Laptop Users (188 dp)

Occasional Users (155 dp)

Non users (143 dp)

 
Fig.2  

 

Regular laptop users and occasional users spend a much higher percentage of their time on the 

go, away from their home. Compared to non users, the former spend less time at home (-103 

minutes per day, on average) and in computer labs (-18 min.), but more time in libraries (+20 

min.), at office/lab (+87 min.) and in cafes (+12 min.). This trend is confirmed when taking a 

closer look at differences inside the cluster of occasional users: when with a laptop (N=83) these 

subjects spend less time at home (-100 min. per day) and off-campus (-57 min.), but more time at 

office/lab (+50 min.) and in classes (+60 min.). 

Subjects equipped with laptops spend + 13.2% of their daily time on campus, when re-clustering 

all 486 data points into [days when laptop was used, N=271] vs. [days when laptop was not used, 

N=215]. Also, in the “alternative mobility” section of the diary most subjects imagine that - if 

devoid of laptop – they would replace time spent at office/lab with time spent at home (N=28); 

time spent in lounges and common spaces with time spent in computer rooms (N=21); time spent 

in libraries with time spent at home (N=16). 

In the following table we present findings on how much laptops have been used in different 

functional locations, while connected to the Wi-Fi network.          
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Class 

30% 

Library 

61% 

Computer Room 

61% 

Office/Lab 

66% 

Student Center 

47% 

Meeting Room 

53% 

Café, Lunch Rooms 

52% 

Home 

51% 

Off Campus 

55% 

Other 

10% 

 

Table 3 

The most popular locations for Wi-Fi use turn out to be offices/labs, followed by libraries and 

computer rooms (when students can connect their laptops to printers). In almost 1/3 of the cases, 

subjects report using their laptop during classes. These figures may in reality be even higher, due 

to the ease in neglecting the related “V” mark in the travel budget.  

Indicator: number of trips per day 

In the following table we compare the travel behaviour of the 3 clusters, in terms of the number 

of trips between physically different functional locations. Results show that laptop users carry 

out more trips (+0.66 trips per day) than non users,.   

This difference increases (+1.36 trips per day) if we compare the behaviour of occasional users 

with and without laptop. 

 
Cluster 

Ave n° of trips 
per day 
  

confidence 
interval, 95% 

Regular Laptop Users (188 data points) 6.23  +/-0.32 

Occasional Laptop Users (155 dp) 5.75   +/-0.41 

Non Users (143 dp) 5.57  +/-0.45 

Occasional Users when with Laptop (83 dp) 6.39   +/-0.43 

Occasional Users when w/o laptop (72 dp) 5.03   +/-0.68               

All days with laptop (271 dp) 6.28 +/-0.26 

All days without laptop (215 dp) 5.39  +/-0.38 

 

Table 4 

Confidence intervals are consistently smaller for those clusters that make greater usage of laptop. 

A more detailed analysis reveals that laptop availability levels off the normal distribution 

towards the middle range values, i.e. when with laptop subjects are involved in 6, 7 or 8 trips per 

day in 58.3% of the cases. This rate lowers to 39.0% when subjects are devoid of laptop, with 

subjects scattering their travel more widely between 0 and 14 trips per day. In section 3.5, we try 

to account for such finding arguing that laptop users could somehow be more in control of their 

travel behaviour. 
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3.3 Findings from regression analysis 

 

Differences in travel behaviour could also be due to factors other than laptop availability. We 

used regression analysis to identify confounding variables, leveraging on data collected both 

through initial questionnaires and diaries. We modelled subjects’ travel behaviour (i.e. number of 

trips per day, min.0 max.14) from the following equation, encompassing all measured variables3: 

{NTRIPS =  β0  +  β1 * LAPTODAY + β2 * AGE + β3 * MALE + β4 * GRADUATE + β5 *  

                     YEARSMIT + β6 * RENT + β7 *  OFFICE + β8 * LIVEONCAMPUS + β9 *  

                     CAR + β10 * EMAILSRED + β11 * EMAILSSENT + β12 * FREQUENTCELLPHONE +   

                     β13 * SENSECOMM + β14 * N°CLASSES + β15 * N°PROJECTS + β16 *  

                     N°FACE2FACE + β17 *  EQUIP +  E} 

Results (OLS) are shown in the following table. 

Dependent Variable: Number of trips per day 

Predictor Coefficient ββββ Significance (p) 

(Constant) 5.343 .000 

LapToday .217 .000 

Age -.109 .098 

Male -.094 .039 

Graduate -.109 .173 

YearMIT -.041 .529 

Rent -.054 .298 

Office .085 .211 

LiveonCampus -.161 .002 

Car -.074 .145 

EmailsRec -.038 .450 

EmailsSent .068 .170 

FrequentCellPhone .008 .869 

SenseComm .280 .000 

N°classes .186 .020 

N°projects .086 .084 

N°face2face -.070 .220 

equip .079 .161 

                                                           
3
 Explanations of predictors: LAPTODAY = Laptop on Campus, No (0) or Yes (1); AGE = min. 18 max. 33; MALE 

= female (0), male (1); GRADUATE = Undergraduate (0), Graduate (1); YEARMIT = min 0.5 max 5; RENT (for 

my dorm or home) = likert, < 400$ (1), 400-600 (2), 600-800 (3), 800-1000 (4), >1000$ (5); OFFICE = I don’t have 

an office (0); I have an office (1); LIVEONCAMPUS = I don’t live on campus (0), I live on campus (1); CAR = I 

don’t commute to campus by car (0) I commute to campus by car (1); EMAILSREC = daily n° of e-mails received 

(min.4, max.128); EMAILSSENT = daily n° of e-mails sent (min.0, max.50) FREQUENTCELLPH = I don’t use 

my cell phone on campus or I'm involved in max. 2 calls per day (0), I'm involved in more than 3 calls per day (1); 

SENSECOMM = I don’t feel a sense of community with my study group and with MIT (1), Somewhat (2), Average 

(3), Quite a lot (4), Very Much (5); N°CLASSES = n° of classes attended per week (min.0 max.7); N°PROJECTS = 

n° of projects per week (min.0, max.6); N°FACE2FACE = I almost never have planned work meeting with people 

on campus (1), 1 to 2 meetings per week (2), 3 to 4 (3), 5 to 6 (4), >7 (5); EQUIP = I don’t need to use any special 

equipment for my work (0), I’m use some special equipment for my work (1) 
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Summary statistics 
Number 479 

R Square .167 

Adjusted R Square .137 

 

Table 5 

A few independent variables stand out as statistically significant predictors of subject’s travel 

behaviour (100 or 95% confidence): most importantly laptop usage, but also subject’s sense of 

belonging to the MIT community, living on campus, number of classes taken in the semester and 

sex. By holding all other factors constant, we can expect: a marginal increase of 0.217 trips per 

day when subjects carry a laptop; + 0.28 trips/day for each further level of community sense; + 

0.186 trips/day for each further class taken; a decrease of 0.161 trip/day if subjects live on 

campus; a decrease of 0.094 trips/day if subjects are male.  

The statistical significance of laptop usage (100%) is confirmed when controlling for subject’s 

intra-variability within the 5 surveyed days, by means of fixed effects regression.  

3.4 Lessons learned from tracking technologies 

 

The tracking application tested during the second round of data collection generated the 

following data, every 60 seconds whenever a subject’s laptop was in use:   

 

[ID of visible Wi-Fi access points, Survey ID, Starting time, (estimated) Building n°, (estimated) 

Room n°] 

These data were intended as a source of validation of data manually provided by subjects 

through diaries, in order to identify time and space misreporting. Nevertheless, they turned out to 

be highly problematic, since times of arrival and departure from locations do not necessarily 

coincide with the time of switching on or off of the laptop, and subjects could still move to other 

locations while leaving their laptops switched on a given location (specially if this is home or 

office).  In other words, space usage does not necessarily imply laptop usage, contradictory to 

what happens with mobile phones (at least in most cases). 

Another source of error was due to the technical configuration of the MIT Wi-Fi network. Since 

bandwidth resources are dynamically allocated on the base of demand for connectivity, the same 

physical location can be served by different access points at different times, with a potential loss 

in accuracy in the location information returned by underpinning algorithms.  

We considered alternative techniques to track movements of laptop users. Unfortunately, they all 

resulted unviable for the reasons explained in the following table: 
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Technique considered to automate 

location data collection 

Reason why it resulted unviable 

Collecting subjects’ log-files to 

the Wi-Fi network4 

For privacy and storage capacity reasons, MIT Information Services and 

Technology Office does not save this data into a database 

Using a Wi-Fi sniffing software5 Subjects have to run the software and save resulting information in each visited 

location 

Providing students with a Wi-Fi 

location tag6. 

In order to get accurate location information, the system has to be calibrated (a 

logistically complicated and highly time-consuming task) 

 

Table 6 

 
3.5 Discussion of findings 

 

Results from the presented case study reveal a positive correlation between laptop usage and 

travel behaviour. When equipped with laptops, subjects spend more time on the go and carry out 

more trips over the course of the day. Laptop availability is a statistically significant predictor of 

such increased travel. 

However, in which direction does causality play? Is laptop availability leading to more travel or 

is a previous need for more travel leading to laptop usage? We advance the hypothesis that both 

forces are at play, at different levels for 3 clusters of subjects. Indeed, we assume 

consequentiality of events, as from the following:   

[ need for more travel ] � [ laptop availability ] � [ more travel ] 

hence, 

1st order of causality: [ need for more travel ] � [ laptop availability ] 

2nd order of causality: [ laptop availability ] � [ more travel ] 

Occasional users seem to be the ones who pay more attention to how they use their device. We 

can assume that these subjects carry their laptop on campus only when needed, most notably to 

use it during classes, at office/lab or in campus lounges. Most likely, for this cluster of users, the 

first order of causality plays a greater role than for laptop users. 

                                                           
4 Log-files include the IDs of the access points to which users connect; from IDs it’s possible to derive the geo-
coordinates of the locations visited 
5 A Wi-Fi sniffing software enables laptop users to keep track of the IDs of the access points they have been 
connected to 
6 A Wi-Fi location tag is a pocket-friendly electronic tag which is programmed to send to a remote server the IDs of 
the Wi-Fi access points it is connected to  
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But different subjects may have different reasons to carry a laptop around. During the second 

round of data collection the following question was added to our initial questionnaire: “What 

does normally influence your decision to bring your laptop with you around campus?”  

Results are reported in following table (N=49, 14 subjects chose more than 1 option): 

reason N 

it’s the only alternative I have to work at my office/lab 7 

flexibility in my schedule and in my mobility 18 

need to have all my work resources handy 23 

a specific and pre-scheduled purpose  
(i.e. taking notes during a class, doing collaborative work with other students, etc.) 

19 

 
table 7 

 

Different motivations lie behind the behaviour of different subjects. For most of them a laptop 

equals greater flexibility, hence greater control over work resources as well as scheduled and 

unscheduled activities. In this respect, the advancement of laptops and ubiquitous Wi-Fi has been 

going hand in hand with emerging work practices at MIT: distributed workgroups and just in 

time e-mail coordination are the new practices, further legitimized and sustained by MIT 

professors. 

Given the nature of our data, we are not able to quantify the impact of the second order of 

causality {[ laptop availability ] � [ more travel ]} over the first one { [ need for more travel ] � 

[ laptop availability ] }. Were Wi-Fi to be switched off, to what extent would laptop users modify 

their spatial behaviour? Would they continue to visit the same locations with the same 

frequency?   

 

What we know from our data is that some MIT locations are frequented not only for their 

intrinsic functionalities (i.e. reading books in libraries and having lunch in cafes) but also to 

work on laptops. If ubiquitous connectivity were not in place anymore, a reason to frequent these 

places would no longer be there. Following the above proposed causality model, we are allowed 

to hypothesize that the need for higher mobility would remain unchanged, but given that one 

medium to accomplish it will be missing, the desired outcome would likely be different. 

Possibly, with time, subjects would adjust their expectations to the new context.  

Indeed, we acknowledge that both ICT use and travel behaviour are also symptoms of deeper 

socio-economic and psychological transformations, eventually resulting from less visible 

interactions of underpinning trends (for example a trend towards increased personal efficiency 

and activeness). Instead, what-if questions such as the ones presented above could lead us to 

assume that it is ICT per se’ that leads to new travel behaviour, or vice-versa.  

Complementing causality with complexity, we hypothesize co-evolution of technology and 

travel, on the base of the “need for” that triggers the causality chain.   
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4. Conclusion  
 

This paper has been structured around a case study that presents a few important limitations.  

First and foremost, the MIT population is a very peculiar one, for most students are techno 

enthusiastic as well as oriented to (hyper) personal efficiency. Secondly, it was not possible to 

form a control group either via longitudinal research (pre/post technology introduction), or by 

means of comparison with another campus.  

In the near future, we aim at complementing the quantitative research already done with 

qualitative investigations, to further clarify the findings we have so far, as well as to provide 

input for new measurements. By means of participant observations and in-depth interviewing, we 

could gain a better understanding of the reasons why MIT students prefer certain places rather 

than others, beyond what anecdotal evidence and personal experience can suggest. Indeed, 

physical and social spaces are likely to still play a very important role, even in such a spatial 

“experiment” in the information age as the MIT campus is (Goldman, 2007). 

The research undertaken has been anchored to the main scientific literature on ICT and travel, 

rooted on such concepts as activity fragmentation and substitution/generation/modification of 

trips (Kwan et al., 2007). These conceptualizations have the recognized merit of making 

behavioural change better observable and measurable, so to lead to the indispensable empirical 

basis to build theories upon. Nonetheless, we think that it would be perilous to assume from them 

that travel decision-making processes can only be based on conscious and calculated choices.      

 

Will I substitute trip A with trip B? Yes or No. Will I fragment my activities today? Yes or No. 

Possibly, this is not the only way people think and act about travel. The process of decision 

making could be “continuous” as well as discrete, for people continuously use peculiar and 

personal heuristic rules, often unaware of them (Gigerenzer et al., 1999). Beyond the sum of the 

parts (i.e. individual choices and trips over the course of the day), travel behaviour would also be 

the manifestation of an underpinning attitude.  

Garling et al. (1998) distinguished between planned, habitual and impulsive travel. More 

research is needed to further specify travel styles, based on deeper understanding of the latest 

psychological, socio-economic and technological drivers. More so in a time when travellers are 

constantly solicited by new information - through their ubiquitously connected computers and 

phones – and the process of travel decision making is eventually compressed to real-time. 

Attitudes have been mostly investigated to explain travel mode choice (Gallagher, Viveiros, 

2004), but they are also likely to have implications on the way trips are planned and made, as 

well as on how travellers approach and interact with different eco-systemic conditions (i.e. in 

traffic jams).   
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Following the advent of mobile technologies and their likely implications on travel behaviour, 

new issues are rising for scientific investigation. We propose the followings, extracted by the 

special issue of The Economist on “Nomadism” (April 2008):   

• emergent trends in trip chaining and patterns (Pisarsky, 2006, talks about “daisy-chain” 

patterns)  

• repercussions on the commercial property industry, assuming that nomadic work could 

cannibalize demand of office space; 

• possible residential relocation, with the emergence of residential clusters and 

communities of knowledge workers; 

• shift in willingness of individuals to meet other people face to face vs. via technology, 

specially for business purposes. 

In conclusion, results from previous research as well as ours seem to point into the direction of 

increased complexity in travel behaviour, i.e. more trips, less regular and less predictable.  

Such trend fits with the very reason why mobile devices were introduced into the market, i.e. to 

make people more free to move”. Plausibly, this holds more truth in individually oriented 

advanced economies and societies, where flexibility in working schedules as well as extended 

opening hours of services and shops is provided (most notably, the USA). Considered the scale 

of diffusion of mobile technologies (especially mobile phones), knowing that ubiquitous 

connectivity may go hand in hand with to an increase in the number of daily trips undertaken 

may have important implications. Not only to calibrate simulations and traffic models, but also to 

weight the implications of emerging travel behaviours on the environment. Indeed, motorized 

vehicles pollute more when they get ignited after a stop or when their drivers spend time looking 

for parking (Shoup, 2005). 

Considering the current pace of technological development, it would not make sense to talk 

about a new era. Those technologies that we have today are likely to be upgraded or substituted 

in the near future, so that in a few years we may possibly write about the impact of cloud 

computing or teleportation on travel.  
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Figure Legends and Tables 

Table 1. Operationalization of variables for the empirical study conducted at MIT 

Table 2.Characterization of the 3 clusters of subjects involved in our empirical investigation 

Table 3: Usage of laptop connected to Wi-Fi in different functional locations, as % of the total number of visits to 

those locations (subset of 271 observations, i.e. days when laptop was used) 

Table 4. Travel behaviour of the 3 clusters 

Table 5. Findings from regression analysis to identify significant predictors of travel behaviour 

Table 6. Techniques considered to automate location data collection and reasons why they resulted unviable 

Table 7: Subjects’ answers to the question: “What does influence your decision to bring laptop on campus?” 

Fig. 1. The paper-based time-budget diary administered at MIT 

Fig.2 Spatial Behaviour of the 3 clusters, as percentage of daily time spent in different functional locations 

 


