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Abstract 
There is much debate among transportation researchers, practitioners, and policymakers 

regarding how the opening up of the online world is impacting on people’s physical spatio-

temporal patterns.   

This paper presents a novel analysis of the relationship between internet usage and time use, 

with time spent travelling (during the course of a 24-hour day) and aggregate time spent at out-

of-home activities analyzed separately.  The empirical analysis draws on the Scottish Household 

Survey, which contains a unique combination of a one-day travel diary paired with a pseudo-

diary of online behavior that captures three distinct dimensions of internet activity: the amount 

of time that respondents spend online per week, the types of tele-activities that they perform, 

and where they access the internet. 

The empirical findings include both ceteris paribus statistical association of specific dimensions 

of internet usage and aggregate (multi-dimensional) relationships.  The latter suggest that (in 

the context of this dataset), internet usage correlates positively, net of confounding effects, with 

both time spent traveling and time spent at out-of-home activities.   

 

Key words 
Time use, travel time budget, internet usage  
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1. Introduction 
The question of how people’s online activity (what they do and how much time they spend 

online) affects day-to-day physical mobility is of increasing relevance to the transportation 

sector.  The challenge that researchers face, however, is that no one single relationship 

characterizes how the virtual and physical worlds interact; multiple, sometimes countervailing 

pressures and processes each take place concurrently.  Both the types of empirical evidence and 

analytical methods (which are themselves limited by the structure of empirical databases) 

available at present have substantial weaknesses which prevent researchers from providing the 

unambiguous quantification of impacts that policymakers seek. 

Policymakers’ interest is unlikely to fade, and therefore this challenge is likely to continue to 

attract transportation researchers’ focus for the indefinite future.  Due to the pace at which 

technology is evolving this issue is likely to become more pressing over time: the both the 

breadth of tele-activities and the attractiveness of the user experience can reasonably be 

expected to continue improving rapidly in coming years.   

Regional and national surveys of personal travel, administered via travel diary instruments, are 

one of the classical data resources employed in transport research.  In the U.S., as in many other 

high-income countries, metropolitan regions regularly undertake large-sample household travel 

surveys.  Together with the National Household Travel Survey (NHTS), data from these surveys 

form the best available representation of Americans’ travel patterns.  Surveys of this sort closely 

monitor travel and participation in out-of-home physical activities (e.g. a shopping journey to 

visit a store, the time spent at the store, and then the onward journey after the shopping 

activity), but there remains an open research question of how to adapt such data resources to 

the age of online connectivity.  An example of current practice is the NHTS’ questions regarding 

online activity, which are limited to: respondents’ frequency of using the internet in the month 

prior to their interview, how many times the respondent purchased an item(s) through the 

internet in the past month, and how many of these purchases were delivered to their home 

(USDOT 2009). 

This paper draws on a large-sample and nationally-representative dataset from Scotland: the 

Scottish Household Survey.  The unique data were collected via both a standard travel diary 

instrument and a rich pseudo-diary instrument that recorded multiple dimensions of online 

behaviour, including the self-reported amount of time per week the respondent spends online, 

binary (yes/no) indicators of participation in each of a set of 17 online-activity types, and where 

the respondent access the internet.  Both the travel diary and online-activity pseudo-diary 

instrument packages were administered to respondents jointly via a single computer-assisted 

personal interview. 

The analysis and findings presented here will be of use to researchers considering how standard 

practice in regional and national travel surveys should evolve to take better account of online 

activity.  For instance, Ciari and Stahel (2013) report a trend of an increased share of time in 

recent years being allocated to in-home activities by respondents to the Swiss National Travel 

Survey, which they speculate may be linked with increased usage of information and 

communication technologies. 

The present study builds on previous work drawing on the SHS data resource to investigate the 

linkages between online activity and both driving-license-holding (Le Vine et al. 2014a) and 
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vehicle-miles of travel (VMT) (Le Vine et al. 2014b).  Here we focus on the more fundamental 

issue of time use, specifically the interaction between people’s time-allocation for physical 

activities and travel on the one hand and their online-usage profile on the other. This paper also 

extends from previous studies of this line of enquiry by bringing into the analysis the location of 

people’s internet access (whether at their home and/or at fixed out-of-home places).  The 

research objective is to identify the statistical relationships (both for individual dimensions of 

online activity and their aggregate net effects) between people’s online-usage profiles and both 

aggregate time spent travelling and aggregate time spent out-of-home. 

As is typically the case with travel survey data (though not always, cf. [Roorda et al. 2005]), we 

are limited to purely cross-sectional data so cannot assert with any confidence whether or not 

the statistical relationships discussed later in this paper are evidence of genuine causal 

mechanisms.  The discussion of results address both ceteris paribus (i.e. net of confounding 

effects) statistical relationships that arise from the three specific dimensions  by which the data 

characterize internet use (time spent online, types of activities performed online, and location-

of-internet-access) and the aggregate effects when the individual effects associated with these 

three dimensions of respondents’ internet usage are combined.  Throughout the discussion of 

findings, we make clear which of these two is being discussed.  

The remainder of this paper is organized as follows.  Section 2 contains a brief discussion of the 

relevant background.  Section 3 describes the SHS dataset in more detail along with the 

statistical methods employed in this study.  The results are presented in Section 4, and Section 5 

concludes the paper with a summary of this study’s findings and their implications for travel 

survey methods. 

2. Background 
Mokhtarian (2002) proposed what has become the seminal taxonomy of interactions between 

online activity and physical mobility.  Substitution (whereby an online activity leads once to not 

perform a physical activity that would require travel) and complementarity (whereby an online 

activity may generate participation in a subsequent out-of-home activity) are the most widely-

discussed.  The taxonomy also includes neutrality (where an online and a physical activity do 

not affect one another) and modification (whereby an online activity leads a physical activity or 

the travel to it to be changed in some way that neither suppresses nor induces physical 

mobility). 

The question of which of these types of effects is dominant is an empirical question, and 

researchers have investigated various aspects of the linkages between internet usage and 

physical mobility on this basis.  Roy et al. (2014) looked at the interaction between phone calls 

and physical travel, finding the two to be substitutes for some social groups and complements 

for other people.   

On the specific research question of the relationship between internet usage and time-

allocation, the extant literature is predominantly limited to context-specific studies of specific 

activity types.   Wallsten (2013) reports a net ‘crowding out’ (or substitution) effect of time 

spent on online leisure activities and time spent in various types of ‘offline’ activites: leisure, 

work, sleep, education and travelling.  Falck at al. (2015) analysed the relationship between 

voter turnout and internet availability, and report inter alia a finding of internet usage serving 
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as a partial substitute for watching television.  Taipale (2012) reports empirical results showing 

that, among only males, Internet usage serves as a substitute for reading printed newspapers, 

and Schwanen et al. (2014) report that, amongst women, time spent online is negatively 

associated with time allocation for in-store grocery shopping and cooking, among other 

household maintenance activities.  Griffiths (2012) reports mixed evidence as to whether online 

sexual behavior is a complement or substitute for offline sexual activity, with the effect varying 

across individuals.  In a study that considered time allocation for in-home activities, out-of-

home activities, and travelling,  Lee-Gosselin and Miranda-Moreno (2009) found that mobile 

phone users spent less time at home and more time travelling than non-users, but the opposite 

with regards to internet users (more time spent at home and less time spent travelling, in 

comparison to non-users). 

An exception is the study reported in Ren and Kwan (2009), which employed an activity diary 

that included both physical and internet activities (Ohio, USA, n=392 internet users).  The 

authors reported findings that documented gender-specific effects in the relationship between 

physical and virtual activity participation, and which further highlighted the importance of 

disaggregating by virtual-activity-type when characterizing internet usage.   

In a 2001 study, Dimaggio and colleagues reviewed the relevant literature on online activity and 

physical activity; the authors concluded that “a recurrent theme across domains is that the 

internet tends to complement rather than displace existing…patterns of behaviour” (p.307).  A 

more recent detailed survey of the literature can be found in work by Andreev and colleagues 

(2010).  While Andreev et al. did not attempt to identify aggregate effects on physical 

activity/travel behavior associated with each of the wide set of online-activity types, the authors 

report that the preponderance of studies in the literature suggest that complementarity is 

generally reported as the dominant effect for tele-shopping and tele-leisure activities, whereas 

substitution with physical mobility is the net effect of tele-work.  With respect to tele-work, 

however, a number of studies have reported it to be a net substitute of work-related mobility 

but a net complement of non-work-related mobility (e.g. Hodge and Koski 1997, Kwan 2002, 

Nishii 2003).  In their later survey of the literature, the conclusion of Aguilera et al. (2012)  with 

respect to the complementarity versus substitution debate is that “In spite of a large amount of 

empirical research, the answer is still fairly unclear, even though the idea of complementarity or 

[travel] generation dominates” (p.664).   

3. Data and methods 
The empirical database employed in this study was the Scottish Household Survey, which is a 

large-sample (approximately 14,000 households/year) general social survey undertaken 

continuously by the Scottish Executive since 1999 (Hope n.d.).  The SHS dataset has varied from 

year-to-year; the 2005/6 edition this study employed has a number of desirable properties.  It is 

large-sample and, with the application of appropriate statistical weights, it is nationally 

representative of Scottish households.  Its unique value for addressing the research question 

under study is that it includes both a one-day travel diary instrument and a pseudo-diary 
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instrument that addresses online activity2.  More recent SHS data exist (the most recently-

released microdata are from 2009/10), though the SHS interview protocol undergoes 

occasional changes and from 2007 the amount of time per week that respondent indicate that 

they spend online was no longer collected. Though online activities have evolved since the mid-

2000s, the 2005/6 SHS dataset has the advantage that it captures the precise point in time when 

internet access was transitioning from a minority activity to a majority of Scottish adults (51% 

of the data sample reporting being internet users; see Table 1).   

For the purposes of this study, the travel diary data were converted into two aggregate 

quantities: the amount of time that each respondent spent travelling during the course of their 

diary day, and the sum amount of time that he/she spent at fixed out-of-home locations (e.g. a 

workplace, a store, at a friend’s/relative’s house, etc.).  If these two quantities are summed and 

then subtracted from 24 hours, the remaining amount of time is the amount that he/she spent 

at their home.  

During the processing of the diary data, SHS respondents for whom we identified instances of 

temporal inconsistencies in the travel diary data (when one of a person’s journeys was coded as 

having ended after another of their journeys began) were removed from the estimation dataset.  

After this process, the sample size of the dataset used in the empirical analysis is 23,418 

respondents.  In addition to removing cases with inconsistencies from the analysis, we also 

truncated the journey time of individual journeys at 3 hours, with the intent to prevent outliers 

with possible data-coding errors from exerting undue influence on the statistical modelling (i.e. 

we truncated journey times coded as having these extreme values, but these individuals were 

still included in the analysis); 250 journeys (<0.5% of observed trips) were truncated via this 

method. 

As part of the online activity pseudo-diary, the respondent indicates how much time they spend 

online per week by self-identifying as falling into one of the following bands: zero hours of 

internet usage/week (i.e. non-users of the internet), 1 to under 5 hours, 5 to under 10 hours, 10 

to under 20 hours, and 20+ hours.   

Internet-using respondents also indicate where they access the internet.  From a listing of 9 

responses3 (with multiple-response allowed), the following categories were constructed for the 

purposes of this analysis: 

 Internet users that access the internet from their home but not other fixed out-of-home 

locations (62% of internet users) 

 Internet users that access the internet from their home and also other fixed out-of-home 

locations (28% of internet users) 

 Internet users that access the internet from fixed out-of-home locations but not their 

home (10% of internet users) 

                                                      

2 Both of these items (travel diary and online activity pseudo-diary) are completed by only a single 

randomly-selected adult per responding household, however, which limits the ability to draw inferences 

regarding intra-household interactions  
3 At home, at another person's home, at work (personal use), at place of education, at government/council 

office, at community/voluntary organization, at internet cafe or shop, at a public library, somewhere else 
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Finally, respondents indicate whether or not they take part in each of 17 specific types of online 

activities (see Table 2).  There is no temporal aspect to this part of the pseudo-diary; 

respondents do not self-report timing, duration, or other details regarding the specific instances 

in which they take part in online activities, but rather simply whether or not they ever take part.   

In some model specifications (discussed in the next section), people’s participation in each class 

of online activity was entered into the analysis as an independent binary variable.  In others, the 

dimensionality of this 17-variable set was reduced through a Factor Analysis (cf. Kamruzzaman 

et al. [2015], Hong and Chen [2014], Cao et al. [2007]).  Specifically, a 4-factor solution was 

identified (via  Chi-squared testing), which explains 43% of the variance in the initial set of 17 

online-activity-type variables and was taken forward for further analysis.  The ‘oblimin’ rotation 

method was selected; in contrast to orthogonal methods (e.g. ‘varimax’), the oblimin method 

does not require orthogonality between the factors (correlation is permitted).  Non-

orthogonality of factors was deemed to be appropriate for the purposes of this study, as there 

are no theoretical grounds to expect the factors describing online-activity participation to be 

orthogonal to one another. Table 3 shows the results of the factor analysis; for purposes of 

discussion we have termed the four factors General, Leisure, Economic, and Educational online 

activities.  

Following the processing of the empirical data as described above, multivariate linear 

regression methods were employed in which each SHS respondent’s aggregate time-spent-

online and time-spent-at-out-of-home-activities were used as dependent variables.  As 

described in the next section, we estimated a range of model specifications for each of the 

dependent variables; each specification has a distinct interpretation.   

In order to have as much confidence as possible that the statistical associations we report here 

between internet usage and time-use are ceteris paribus rather than artifacts of cross-

correlation, we entered the following demographic and spatial control variables identically into 

all model runs: 

 Gender 

 Age 

 Age squared 

 Employment status (binary yes/no indicator) 

 Student status (binary yes/no indicator) 

 Driving license status (binary yes/no indicator) 

 Annual household income (British Pounds) 

 Number of cars/vans in household 

 Number of adults in household 

 Number of children in household 

 Whether the respondent’s travel diary took place on a weekday (binary yes/no 

indicator) 

 The Scottish Executive’s standard 6-category spatial classification: Large urban areas, 

Other urban areas, Small accessible towns, Small remote towns, Accessible rural areas, 

Remote rural areas (Hope n.d.) 
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4. Findings 
Table 4 presents the estimation results for models of time-spent-traveling (in units of minutes 

per 24-hour day) and Table 5 presents the corresponding results for the models of time-spent-

at-out-of-home-activities.  In this section we first discuss findings relating to time-spent-

traveling, followed by those that relate to time-spent-at-out-of-home-activities.  In the interest 

of clarity, the models of time-spent travelling have the title format: Model run #TT-X, and the 

models of out-of-home activity time are titled Model run #OOHT-X.   

In the remainder of this section, results of individual model runs are discussed, along with the 

substantive interpretation of the parameter estimates.  We first note, as a synoptic observation, 

that the r2 values of the models are in the range of 0.21 to 0.22, meaning that 21-22% of the 

statistical variation in the dependent variables (time-spent-traveling and time-spent-at-out-of-

home-activities) is explained by the independent variables, with the remaining 78-79% not 

explained.  The r2 values of each of the out-of-home-time models (labelled below as ‘OOHT-X’) 

provide marginally better statistical fit than each of the corresponding time-spent-travelling 

models (‘TT-X’). Further, the model runs that include the various combinations of the Internet-

usage variables (OOHT-2 through OOHT-7 and TT-2 through TT-7) all have adjusted-r2 values 

that are larger than the models (OOHT-1 and TT-1) with only the control demographic and 

spatial variables.  Unlike the r2 statistic, the adjusted-r2 statistic penalizes including additional 

variables, and therefore it can be used to select statistically-preferred models from a set of 

models that each have different numbers of independent variables.  The fact that runs OOHT-4 

through OOHT-7 and TT-4 through TT-7 have essentially identical adjusted-r2 values (to the 3rd 

significant figure) suggests that each of those model runs are, in a statistical sense, explaining 

the variation in the dependent variable (time allocation) approximately equally well. 

Model run #TT-2 is the first to investigate effects associated with internet usage; it does so by 

way of a single parameter estimated for whether a person is an internet user or not.  The effect 

is found to be positive (+6.9 minutes of travel time per day) and statistically significant. 

Model Run #TT-3 brings into the analysis where respondents use the internet.  All three 

parameters associated with use of the internet at either 1) home, 2) out-of-home fixed locations, 

or 3) both were found to be positive and statistically significant relative to non-use of the 

internet (+4.5, +11.3, and +11.76 minutes/day, respectively).   

In Model run #TT-4 the amount of time that one spends online is introduced into the analysis, 

along with whether or not a respondent engaged in each of the 17 classes of online activity.  The 

parameter estimated for time-spent-online was found to be negative and statistically significant, 

with each hour of weekly internet use being ceteris paribus associated with 0.22 fewer minutes 

allocated to traveling during a respondent’s travel diary day.  Of the 17 classes of online activity, 

only three parameters were estimated to be statistically significant (using e-mail [p<0.05], 

general browsing/surfing [p<0.10), and accessing government/official websites [p<0.10]).  All 

three of these relationships were positive (+5.4, +2.1, and +2.0 minutes/day, respectively.  Using 

the internet for chat rooms/sites and also to look for work were both positively related with 

time-spent-traveling (+2.3 and +1.7 minutes/day, respectively), but the effects was marginally 

short of statistically significant at the p<0.10 level (p=0.11 for both). 

Model run #TT-5 is identical to Model run #TT-4, except that it investigates the possibility of 

non-linear effects associated with time-spent-online.  The linear parameter for time-spent-
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online was found to be positive (+0.11) while the parameter for squared-time-spent-online was 

found to be negative (-0.014), which indicates non-linearity in the relationship with time-spent-

traveling.  Unlike Model run #4 however, neither of these two effects in Model run #5 were 

statistically significant. 

In Model run #TT-6, the 17 parameters associated with each particular type of online activity 

are removed, and in their place the four online-activity factors (General, Leisure, Economic, and 

Educational) are introduced.  Engaging in General and Leisure online activities were found to 

both correlate positively and significantly with time spent traveling, with General online 

activities having the larger relationship (+3.0 vs. +1.2 minutes/day, respectively).   

Model run #TT-7 is analogous to Model run #5, with the composite online-activity factors in 

place of the full set of 17 online-activity-type categories.  In Model run #TT-7, the parameter 

associated with time-spent-online-squared is negative and statistically significant (at p<0.10), 

though the linear parameter is not statistically significant.  Therefore, the conclusion to be 

drawn from comparing Model runs #TT-4 vs. #TT-5 and #TT-6 vs. #TT-7 is that a non-linear 

effect is suggested by this analysis, but we cannot know this with any certainty due to the 

statistical insignificance of most the relevant parameters. 

Before discussing results from the ‘OOHT’ model runs, we first outline several synoptic findings 

from the ‘TT’ models.  First, across all five specifications that analyzed where one uses the 

internet, use of the internet only at home (as opposed to only at other fixed locations outside of 

the home) was found, net of confounding effects, to be associated less-positively with time-

spent-traveling than use of the internet at any fixed out-of-home location.  Further, in both 

models (#TT-4 and #TT-6) in which time-spent-online was specified as a linear effect it was 

found to be negatively associated with time-spent-traveling (this relationship was significant at 

p<0.10 in Model run #TT-7, but not significant in Model run TT-5).  In the corresponding model 

runs where we tested for non-linearity, the time-spent-online-squared parameter (which will 

dominate the linear time-spent-online parameter for people spending large amounts of time 

online) was negative in both models (#TT-5 and TT-7, though it was only significant in #TT-7 

and then only at p<0.01.  Taken together, these results suggest (but do not confirm) that there 

may well be a negative relationship between spending large amounts of time online and the 

time that a person allocates to their personal mobility.   

We now turn to the results shown in Table 5, which contains the results from the models where 

time-spent-at-out-of-home-activities is the dependent variable. 

Model run #OOHT-2 includes a single parameter for internet usage; it shows that the ceteris 

paribus correlation between internet usage and time spent at out-of-home activities is positive 

(+20 minutes/day) and statistically significant.   

Model run #OOHT-3 introduces where internet users access the internet into the analysis; 

positive parameter estimates can be seen for all three combinations of in-home and fixed-

locations-away-from-home internet users, with being a home-user-only the smallest of these 

effects (+8.9, +40.6 and +44.5 minutes/day for home-but-not-out-of-home, out-of-home-but-

not-at-home and home-and-out-of-home, respectively).   
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In Model run #OOHT-4 it can be seen that time spent online is negatively and significantly 

associated with time spent at out-of-home activities (-2.1 minutes/day for each hour/week 

spent online).  The following statistically-significant effects relating to types of online activities 

were found: 

 a positive relationship with using the internet to find out about goods and services 

(+15.5 minutes/day, p<0.05) 

 a positive relationship with using the internet to look for work (+10.3 minutes/day, 

p<0.05) 

 a positive relationship with using the internet to send/receive emails (+13.1 

minutes/day, p<0.05) 

 a negative relationship with using the internet for grocery shopping (-8.3 minutes/day, 

p<0.10) 

 a negative relationship with using the internet to find information related to education (-

6.76 minutes/dayp<0.10) 

 a negative relationship with using the internet to pay rent (-51.3 minutes/day, p<0.05) 

Model run #OOHT-5 is identical in specification to #OOHT-4, with the addition of the time-

spent-online-squared term.  It can be seen that both the linear (-1.95) and squared (-0.005) 

parameters are negative (though the squared parameter is insignificant).   

Model run #6 introduces the composite online-activity factors to reduce the dimensionality 

associated with each of the 17 internet-activity-class indicator variables. We see that the 

General factor that characterizes online activity (this factor contains loadings from: General 

Browsing, Emailing, Finding information about goods/services, and Buying/ordering 

tickets/services) is strongly positively and significantly associated with the amount of time that 

one spends at out-of-home activities (+15.3 minutes/day).  The effects associated with each of 

the other three factors are much smaller (all less than 4.0 minutes/day), are negatively-signed, 

and are not statistically significant. 

Finally, Model run #OOHT-7 investigates the possibility of non-linearity in the effect associated 

with time-spent-online, analogous to Model run #OOHT-5.  As with Model run #OOHT-5, both 

the linear (-1.94) and squared time-spent-online (-0.007) parameters are negative, and only the 

linear parameter is statistically significant.   

As with the first synoptic finding from the ‘TT model runs, all specifications of the ‘OOHT’ 

models suggest that using the internet only at home is associated less-positively (in this case 

with time-spent-at-out-of-home-activities) than using the internet either exclusively at out-of-

home fixed locations or at both home and fixed out-of-home places.  Further, when analyzing 

time spent at out-of-home-activities, the SHS data suggest that the net statistical relationship 

associated with time-spent-online is negative, and we found no evidence of non-linearities that 

could lead to ‘U’ or ‘upside-down-U’ shaped relationships (with either a maximum or minimum 

point) as none of the parameters for time-spent-online were found to be statistically significant. 

In comparing the results of the model runs that make use of the factor analysis outputs, it can be 

see that the General factor consistently correlated more positively (than any of the other three 

factors) with both time-spent-online (+3 minutes/day) and time-spent-at-out-of-home-

activities (+15 minutes/day).  The four factor loadings for the General factor are the four online 
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activities that were reported to be performed by SHS respondents (Emailing [86%], General 

browsing/surfing [76%], Finding information about goods/services [69%], and Buying 

tickets/services [64%]).  Future research will be needed to determine whether this finding is 

generalizable or specific to the empirical context of this study, particularly in light of the 

widespread adoption of new types of online activities (e.g. social networking) in the period 

between this collection of the SHS data (2005/6) and the time of writing. 

The discussion up to this point has focused on the individual parameter estimates --- the ceteris 

paribus effects.  The aggregate statistical relationships associated with the combination of the 

three dimensions of internet usage (time-spent, types-of-activities, and where-accessed) are 

also of interest, but identifying them requires combining the parameter estimates with 

individual SHS respondents’ idiosyncratic internet-usage profiles.  This is presented in Figures 1 

and 2, which are prepared by an application of Sample Enumeration.   Each individual SHS 

respondent’s Internet-usage profile is multiplied by the corresponding estimated parameter set 

for each model run, and respondents are then ordered on the basis of the estimated magnitude 

of this calculation (which is in units of minutes) for each model run, from the person for whom 

the estimated effect is smallest (i.e. most negative) at the 0th percentile to the person for whom 

it is largest (i.e. most positive) at the 100th percentile.   It can be seen that for both time-spent-

traveling and time-spent-at-out-of-home-activities, the median (50th percentile) aggregate 

statistical association with internet usage is positive, across all model specifications.  Therefore, 

our data show a net complementarity relationship between internet usage and both time-spent-

traveling and time-spent-at-out-of-home-activities. 

Tables 6 and 7 present similar information regarding the distribution of the aggregate multi-

dimensional association between internet usage and time-spent-travelling (respectively time-

spent-at-out-of-home-activities) as Figure 1, but in Tables 6 and 7 the various points on the 

percentile distribution are shown in tabular form (in the interests of brevity).  What can be seen 

is that regardless of where one uses the internet, the median value among SHS respondents of 

the net statistical association of internet usage with both dependent variables (time-spent-

travelling and time-spent-online) we studied is positive (in all model specifications).   However, 

the positive [median] effects of internet use relative to non-use are in all cases larger for people 

who use the internet at out-of-home locations than for only-at-home internet users. 

5. Conclusions 
This study presents results from Scotland in the mid-2000s (when penetration of internet usage 

was approximately one-half of all adults) regarding the cross-sectional statistical association 

between internet usage and both time-spent-travelling and time-spent-at-out-of-home-

activities.  The analysis draws on the Scottish Household Survey, a uniquely-suited dataset for 

investigating these relationships due to the nature of the data collection protocol.  It contains 

both a one-day travel diary and a rich multi-dimensional pseudo-diary instrument to capture 

respondents’ internet-usage profile. 

The research objective was to identify the statistical relationships between people’s online-

usage profiles and both aggregate time spent travelling and aggregate time spent out-of-home.  

Specific substantive results are presented in Section 4; in summary, we found distinctive 

statistical effects associated with each of the three dimensions of internet usage that the SHS’ 

pseudo-diary instrument observed (time-spent-online per week, types of activities performed 
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online, and where one uses the internet).  For instance, using the internet at out-of-home 

locations was found to correlate more positively with time-spent-travelling and time-spent-at-

out-of-home-activities than using the internet only at home. 

In the aggregate, being an internet user was found to correlate positively with both time 

allocated for travelling and time spent out of one’s home.  This is in contrast to several recent 

studies, including Ciari and Stahel (2013) (in which a decline in time spent out of one’s home 

was speculated to be due to online activity) and Wallsten (2013) in which time spent online for 

leisure activities was found to substitute for time spent offline on a range of activity types.  By 

contrast, it is consistent with Lee-Gosselin and Miranda-Moreno (2009) and He and Hu (2015).  

In the former study internet usage (as recorded in a 2002-2003 survey of residents of Quebec 

City, Canada) was associated with less time spent at out-of-home activities and less time 

travelling.  In the more recent work by He and Hu (2015), tele-commuting (which frequently 

involves internet use, though this is not strictly necessary) was reported to be associated, net of 

confounding effects, with increased participation in non-work out-of-home activities. 

These findings highlight the complexity of the task of adapting travel survey methods to take 

online activity into account.  The results suggest that survey protocols should be considered, 

where feasible, that collect data on at least these three dimensions of online activity.  An 

important line of research is needed to 1) update the type of pseudo-diary instrument that is 

employed in the SHS to take into account newer regimes of internet-usage behavior (e.g. online 

activity classes that were not captured by the SHS’ instrument) so that it can be more widely 

applied in travel surveys, 2) determine whether specific effects associated with gender and 

other socio-demographic characteristics (e.g. those documented in [Ren and Kwan 2009]) 

continue to be applicable to newer regimes of internet-usage behavior, and 3) identify which 

additional dimensions of internet-usage behavior are relevant and can be feasibly captured as 

part of a large-sample travel survey interview (e.g. technology-enabled multi-tasking behaviors, 

cf. [Circella et al. 2012]). 
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Tables and Figures 
Indicator Mean Standard deviation 

Percentage that use the Internet 51% 50% 

Percentage of women 56% 50% 

Age 49.6 18.6 

Percentage that are employed 50% 50% 

Percentage that are students  5% 22% 

Percentage that hold a full car-driving licence 63% 48% 

Income £21,783 £16,566 

Average number of motor vehicles available 1.1 0.89 

Average number of adults per household 2.1 0.9 

Average number of children per household 0.4 0.9 

Percentage living in large urban areas 41% 49% 

Percentage living in other urban areas 29% 45% 

Percentage living in small accessible towns 9% 29% 

Percentage living in small remote towns 4% 20% 

Percentage living in accessible rural areas 12% 32% 

Percentage living in remote rural areas 6% 32% 

Table 1: Descriptive statistics of the SHS estimation dataset. Source: Authors’ analysis of 2005/6 SHS 
microdata 
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Class of online-activity  
Percentage of Internet users that 

perform each activity 

Buying or ordering tickets and services  64% 

Finding information about goods/services  69% 

Finding information related to education  44% 

General browsing or surfing  76% 

Grocery shopping  17% 

Looking for work  29% 

Non-grocery shopping  45% 

Online learning 20% 

Paying rent  1% 

Personal banking / financial / investment 

activities  
39% 

Playing or downloading games  22% 

Playing or downloading music  34% 

Using chat rooms or sites  13% 

Using e-mail  86% 

Using or accessing government/official 

sites 

36% 

Voting  1% 

None of the above 1% 

Table 2: Descriptive statistical results of internet-usage. Source: Authors’ analysis of 2005/6 SHS microdata
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Factor (Descriptive name) Online activity (from SHS dataset) Loading 

“General” online activities Buying or ordering tickets and services 0.622 

 Finding information about goods/services 0.673 

 General browsing or surfing 0.689 

 Using e-mail 0.764 

“Leisure” online activities  Playing or downloading games 0.693 

 Playing or downloading music 0.702 

 Using chat rooms or sites 0.517 

“Economic” online activities  Grocery shopping 0.404 

 Non-Grocery shopping 0.432 

 Personal banking/financial/investment activities 0.522 

“Educational” online activities  Finding information related to education 0.551 

 On-line learning 0.581 

Table 3: Factor loadings of online activities (values larger than 0.40 are retained). Source: Authors’ analysis of 2005/6 SHS microdata 
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Sample size: n = 23,418 
 

Mean number of minutes spent traveling per day: 
45.2 (standard deviation: 54.3) 

 

r2=0.212 
 

Adjusted 
r2=0.211 

r2=0.214 
 

Adjusted 
r2=0.213 

r2=0.214 
 

Adjusted 
r2=0.213 

r2=0.217 
 

Adjusted   
r2=0.216 

r2=0.218 
 

Adjusted   
r2=0.216 

r2=0.217 
 

Adjusted   
r2=0.216 

r2=0.217 
 

Adjusted 
r2=0.216 

Model run 
#TT-1 (control 
variables only) 

Model run  
#TT-2 

Model run  
#TT-3 

Model run  
# TT-4 

Model run  
#TT-5 

Model run  
#TT-6 

Model run  
#TT-7 

(Constant) 19.996** 16.373** 15.707** 14.690** 14.559** 18.810** 18.449** 
Gender of respondent (female = 0, male = 1) 0.714 0.738 0.780 0.870 0.841 0.807 0.773 
Age 0.458** 0.486** 0.516** 0.562** 0.566** 0.545** 0.550** 
Age squared -0.005** -0.005** -0.005** -0.005** -0.005** -0.005** -0.005** 
Respondent is employed (0 = no, 1 = yes) -2.494** -3.364** -3.964** -4.109** -4.107** -4.182** -4.177** 
Respondent is a student (0 = no, 1 = yes) 6.764** 4.569** 1.746 2.669 2.588 2.307 2.222 
Respondent holds full driving licence (0 = no, 1 = yes) 6.066** 4.937** 4.936** 4.617** 4.632** 4.605** 4.621** 
Annual household income (thousands of British 
Pounds) 

0.158** 0.128** 0.115** 0.105** 0.105** 0.103** 0.104** 

Number of cars/vans in household 2.545** 2.117** 2.225** 2.217** 2.206** 2.249** 2.236** 
Number of adults in household -2.848** -2.731** -2.494** -2.369** -2.361** -2.416** -2.406** 
Number of children in household -0.434 -0.505 -0.272 -0.210 -0.184 -0.237 -0.211 
Travel diary took place on a weekday (0 = no, 1 = yes) -2.758** -2.707** -2.643** -2.616** -2.629** -2.601** -2.613** 
Large Urban Areas -4.84** -4.56** -4.883** -5.282** -5.283** -5.076** -5.074** 
Other Urban Areas -5.582** -5.373** -5.525** -5.661** -5.657** -5.538** -5.532** 
Small Accessible Towns -3.599** -3.126* -3.300* -3.547** -3.556** -3.369** -3.374** 
Small Remote Towns -8.23** -8.018** -8.052** -8.063** -8.125** -7.975** -8.043** 
Accessible Rural Areas -0.322 -0.189 -0.231 -0.531 -0.549 -0.319 -0.337 

Remote rural areas 
Fixed at zero 

(reference 
class) 

Fixed at zero 
(reference 

class) 

Fixed at zero 
(reference 

class) 

Fixed at zero 
(reference class) 

Fixed at zero 
(reference class) 

Fixed at zero 
(reference class) 

Fixed at zero 
(reference class) 

Number of minutes spent at out-of-home activities 
during 24-hour diary day 

0.11** 0.11** 0.109** 0.109** 0.109** 0.109** 0.109** 

Respondent is an internet user (0 = no, 1 = yes) - 6.885** - - - - - 
Respondent uses the internet at home but not at out-of-
home fixed locations (0 = no, 1 = yes) 

- - 4.507** -2.019 -2.460 -0.580 -1.064** 

Respondent uses the internet at out-of-home fixed 
locations but not at home (0 = no, 1 = yes) 

- - 11.261** 4.908** 4.668** 6.370** 6.109** 

Respondent uses the internet at home and also at out-
of-home fixed locations (0 = no, 1 = yes) 

- - 11.756** 4.081** 3.641** 5.680** 5.194** 

Respondent’s self-reported time spent online per week 
(hours) 

- - - -0.221** 0.111 -0.209** 0.151 

Respondent’s self-reported time spent online per week, 
squared (hours2) 

- - - - -0.014 - -0.016* 

Participation in online activity (0 = no, 1 = yes): Buying 
or ordering tickets and services 

- - - 0.898 0.885 - - 

Participation in online activity (0 = no, 1 = yes):  Finding 
information about goods/services 

- - - -1.289 -1.297 - - 

Participation in online activity (0 = no, 1 = yes):  Finding 
information related to education 

- - - 0.073 0.029 - - 
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Participation in online activity (0 = no, 1 = yes):  General 
browsing or surfing 

- - - 2.206** 2.089* - - 

Participation in online activity (0 = no, 1 = yes):  
Grocery shopping 

- - - 0.796 0.794 - - 

Participation in online activity (0 = no, 1 = yes):  
Looking for work 

- - - 1.725 (p=0.11) 1.703 - - 

Participation in online activity (0 = no, 1 = yes):  Non-
Grocery shopping 

- - - -0.241 -0.298 - - 

Participation in online activity (0 = no, 1 = yes):  On-line 
learning. 

- - - -0.571 -0.597 - - 

Participation in online activity (0 = no, 1 = yes):  Paying 
Rent 

- - - -3.115 -2.932 - - 

Participation in online activity (0 = no, 1 = yes):  
Personal banking/financial/investment activities 

- - - 1.335 1.248 - - 

Participation in online activity (0 = no, 1 = yes):  Playing 
or downloading games 

- - - 0.734 0.729 - - 

Participation in online activity (0 = no, 1 = yes):  Playing 
or downloading music 

- - - 0.133 -0.035 - - 

Participation in online activity (0 = no, 1 = yes):  Using 
chat rooms or sites 

- - - 2.254 (p=0.11) 2.309 - - 

Participation in online activity (0 = no, 1 = yes):  Using 
e-mail 

- - - 5.396** 5.254** - - 

Participation in online activity (0 = no, 1 = yes):  Using 
or accessing government/official sites 

- - - 2.088* 2.019* - - 

Participation in online activity (0 = no, 1 = yes):  Voting - - - -4.634 -4.636 - - 

Participation in online activity (0 = no, 1 = yes):  None of 
the 16 types of online activities listed above 

- - - 5.812 5.851 - - 

Factor for “General” online activities - - - - - 2.999** 2.832** 

Factor for “Leisure” online activities - - - - - 1.217** 1.167* 

Factor for “Economic” online activities - - - - - 0.461 0.410 

Factor for “Educational” online activities  - - - - - -0.288 -0.257 

Table 4: Estimation results from models of time-spent-traveling. Source: Authors’ analysis of 2005/6 SHS microdata 

Note: * and ** denote parameters significant at p<0.1 and p<0.05, respectively 
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Sample size: n = 23,418 
 

Mean number of minutes spent at out-of-home 
activities per day: 179.8 (standard deviation: 

217.1) 
 

r2=0.217 
 

Adjusted 
r2=0.217 

r2=0.218 
 

Adjusted 
r2=0.218 

r2=0.221 
 

Adjusted 
r2=0.221 

r2=0.225 
 

Adjusted   
r2=0.223 

r2=0.225 
 

Adjusted   
r2=0.223 

r2=0.224 
 

Adjusted   
r2=0.223 

r2=0.224 
 

Adjusted     
r2=0.223 

Model run 
#OOHT-1 
(control 

variables only) 

Model run  
#OOHT-2 

Model run  
#OOHT-3 

Model run  
#OOHT-4 

Model run  
#OOHT-5 

Model run  
#OOHT-6 

Model run  
#OOHT-7 

(Constant) 64.715** 54.121** 50.706** 57.287** 57.247** 71.929** 71.765** 
Gender of respondent (female = 0, male = 1) 15.327** 15.371** 15.506** 17.013** 17.015** 17.817** 17.802** 
Age -1.973** -1.89** -1.740** -1.910** -1.908** -1.942** -1.940** 
Age squared 0.008** 0.009** 0.008* 0.009** 0.009** 0.01** 0.01** 
Respondent is employed (0 = no, 1 = yes) 156.129** 153.341** 149.782** 147.771** 147.773** 147.741** 147.743** 
Respondent is a student (0 = no, 1 = yes) 76.226** 69.743** 55.600** 62.308** 62.291** 59.349** 59.310** 
Respondent holds full driving licence (0 = no, 1 = yes) 12.995** 9.705** 9.613** 7.628** 7.626** 7.528** 7.535** 
Annual household income (thousands of British Pounds) 0.226** 0.138 0.067 0.040 0.041 0.034 0.034 
Number of cars/vans in household 15.451** 14.188** 14.584** 14.072** 14.073** 14.287** 14.280** 
Number of adults in household -7.322** -6.968** -5.813** -5.666** -5.672** -5.783** -5.778** 
Number of children in household -13.614** -13.797** -12.643** -12.408** -12.407** -12.866** -12.855** 
Travel diary took place on a weekday (0 = no, 1 = yes) 87.481** 87.48** 87.482** 87.729** 87.727** 87.616** 87.610** 
Large Urban Areas 25.663** 26.431** 24.773** 24.425** 24.423** 24.737** 24.738** 
Other Urban Areas 29.277** 29.832** 28.997** 29.255** 29.26** 29.455** 29.458** 
Small Accessible Towns 29.172** 30.49** 29.529** 29.226** 29.219** 29.457** 29.455** 
Small Remote Towns 22.158** 22.735** 22.517** 23.920** 23.911** 23.973** 23.942** 
Accessible Rural Areas 29.73** 30.064** 29.749** 29.508** 29.499** 29.598** 29.590** 

Remote rural areas 
Fixed at zero 

(reference 
class) 

Fixed at zero 
(reference 

class) 

Fixed at zero 
(reference 

class) 

Fixed at zero 
(reference class) 

Fixed at zero 
(reference class) 

Fixed at zero 
(reference class) 

Fixed at zero 
(reference class) 

Respondent is an internet user (0 = no, 1 = yes) - 19.922** - - - - - 
Respondent uses the internet at home but not at out-of-
home fixed locations (0 = no, 1 = yes) 

- - 8.943** -4.865 -5.046 -3.423 -3.643 

Respondent uses the internet at out-of-home fixed 
locations but not at home (0 = no, 1 = yes) 

- - 40.564** 20.319** 20.22** 22.644** 22.525** 

Respondent uses the internet at home and also at out-
of-home fixed locations (0 = no, 1 = yes) 

- - 44.509** 28.956** 28.81** 30.169** 29.947** 

Respondent’s self-reported time spent online per week 
(hours) 

- - - -2.056** -1.945** -2.106** -1.942** 

Respondent’s self-reported time spent online per week, 
squared (hours2) 

- - - - -0.005 - -0.007 

Participation in online activity (0 = no, 1 = yes): Buying 
or ordering tickets and services 

- - - 1.030 1.029 - - 

Participation in online activity (0 = no, 1 = yes):  Finding 
information about goods/services 

- - - 15.501** 15.489** - - 

Participation in online activity (0 = no, 1 = yes):  Finding 
information related to education 

- - - -6.759* -6.765* - - 

Participation in online activity (0 = no, 1 = yes):  General 
browsing or surfing 

- - - 6.565 6.565 - - 
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Participation in online activity (0 = no, 1 = yes):  Grocery 
shopping 

- - - -8.261* -8.296* - - 

Participation in online activity (0 = no, 1 = yes):  Looking 
for work 

- - - 10.339** 10.331** - - 

Participation in online activity (0 = no, 1 = yes):  Non-
Grocery shopping 

- - - -2.717 -2.717 - - 

Participation in online activity (0 = no, 1 = yes):  On-line 
learning. 

- - - 7.411 7.411 - - 

Participation in online activity (0 = no, 1 = yes):  Paying 
Rent 

- - - -51.294** -51.313** - - 

Participation in online activity (0 = no, 1 = yes):  
Personal banking/financial/investment activities 

- - - 2.242 2.236 - - 

Participation in online activity (0 = no, 1 = yes):  Playing 
or downloading games 

- - - -6.58 -6.586 - - 

Participation in online activity (0 = no, 1 = yes):  Playing 
or downloading music 

- - - -0.107 -0.125 - - 

Participation in online activity (0 = no, 1 = yes):  Using 
chat rooms or sites 

- - - -0.402 -0.397 - - 

Participation in online activity (0 = no, 1 = yes):  Using e-
mail 

- - - 13.11** 13.108** - - 

Participation in online activity (0 = no, 1 = yes):  Using 
or accessing government/official sites 

- - - 0.856 0.840 - - 

Participation in online activity (0 = no, 1 = yes):  Voting - - - 11.851 11.832 - - 

Participation in online activity (0 = no, 1 = yes):  None of 
the 16 types of online activities listed above 

- - - 14.253 14.196 - - 

Factor for “General” online activities - - - - - 15.254** 15.178** 

Factor for “Leisure” online activities - - - - - -1.035 -1.058 

Factor for “Economic” online activities - - - - - -3.014 -3.037 

Factor for “Educational” online activities  - - - - - -3.719 -3.704 

Table 5: Estimation results from models of time-spent-at-out-of-home-activities. Source: Authors’ analysis of 2005/6 SHS microdata 

Note: * and ** denote parameters significant at p<0.1 and p<0.05, respectively 
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Figure 1: Distribution of estimated aggregate effect (minutes/day) on time spent traveling associated with internet usage, incorporating each SHS respondent’s internet 
usage profile. Source: Authors’ analysis of 2005/6 SHS microdata 
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Figure 2: Distribution of estimated aggregate effect (minutes/day) on time spent at out-of-home activities associated with internet usage, incorporating each SHS 
respondent’s internet usage profile. Source: Authors’ analysis of 2005/6 SHS microdata 
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Model run #OOHT-2

Model run #OOHT-3

Model run #OOTH-4

Model run #OOHT-5

Model run #OOHT-6

Model run #OOHT-7



Page 24 of 25 

 

5th       
percentile 

10th   
percentile 

25th  
percentile 

50th  
percentile 
(Median) 

75th  
percentile 

90th  
percentile 

95th  
percentile 

People that 
use the 

internet at 
home but 
not fixed 
out-of-
home 

locations 

Model run #TT-2 6m 53s 6m 53s 6m 53s 6m 53s 6m 53s 6m 53s 6m 53s 

Model run #TT-3 4m 31s 4m 31s 4m 31s 4m 31s 4m 31s 4m 31s 4m 31s 

Model run #TT-4 -1m 16s 0m 5s 3m 8s 5m 0s 6m 54s 8m 35s 9m 37s 

Model run #TT-5 -1m 31s -0m 13s 3m 1s 5m 2s 7m 00s 8m 35s 9m 33s 

Model run #TT-6 -3m 13s -2m 26s -0m 43s 1m 14s 2m 57s 4m 10s 4m 58s 

Model run #TT-7 -3m 10s 2m 17s -0m 29s 1m 32s 3m 14s 4m 28s 5m 14s 

People that 
use the 

internet at 
fixed out-
of-home 
locations 
but not at 

home 

Model run #TT-2 6m 53s 6m 53s 6m 53s 6m 53s 6m 53s 6m 53s 6m 53s 

Model run #TT-3 11m 16s 11m 16s 11m 16s 11m 16s 11m 16s 11m 16s 11m 16s 

Model run #TT-4 4m 52s 6m 11s 9m 38s 11m 55s 14m 10s 15m 47s 16m 34s 

Model run #TT-5 4m 54s 6m 22s 9m 35s 11m 50s 14m 08s 15m 40s 16m 34s 

Model run #TT-6 3m 8s 4m 10s 5m 35s 8m 1s 9m 49s 11m 8s 11m 47s 

Model run #TT-7 3m 20s 4m 18s 5m 56s 8m 7s 10m 00s 11m 22s 12m 3s 

People that 
use the 
internet 
both at 

home and 
at fixed out-

of-home 
locations 

Model run #TT-2 6m 53s 6m 53s 6m 53s 6m 53s 6m 53s 6m 53s 6m 53s 

Model run #TT-3 11m 46s 11m 46s 11m 46s 11m 46s 11m 46s 11m 46s 11m 46s 

Model run #TT-4 6m 40s 8m 33s 10m 35s 12m 29s 14m 14s 15m 44s 16m 32s 

Model run #TT-5 6m 16s 8m 23s 10m 35s 12m 3s 14m 14s 15m 44s 16m 32s 

Model run #TT-6 4m 0s 5m 17s 7m 7s 8m 51s 10m 13s 11m 16s 11m 54s 

Model run #TT-7 4m 55s 5m 11s 7m 11s 9m 8s 10m 31s 11m 38s 12m 11s 

Table 6: Aggregate (multi-dimensional) statistical association between internet usage and time spent travelling (minutes and seconds), disaggregated by where internet 
users access the internet. Source: Authors’ analysis of 2005/6 SHS microdata 
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5th           
percentile 

10th      
percentile 

25th  
percentile 

50th  
percentile 
(Median) 

75th  
percentile 

90th  
percentile 

95th  
percentile 

People that 
use the 

internet at 
home but 
not fixed 

out-of-home 
locations 

Model run #OOHT-2 19m 55s 19m 55s 19m 55s 19m 55s 19m 55s 19m 55s 19m 55s 

Model run #OOHT-3 8m 56s 8m 56s 8m 56s 8m 56s 8m 56s 8m 56s 8m 56s 

Model run #OOHT-4 -21m 41s -10m 29s 1m 47s 12m 4s 22m 24s 28m 20s 31m 51s 

Model run #OOHT-5 -21m 46s -10m 17s 1m 59s 12m 10 22m 13s 28m 21s 31m 52s 

Model run #OOHT-6 -34m 28s -21m 8s -10m 18s 0m 10s 7m 22s 11m 52s 13m 55s 

Model run #OOHT-7 -34m 35s -20m 38s -10m 5s 0m 1s 7m 25s 11m 55s 13m 40s 

People that 
use the 

internet at 
fixed out-of-

home 
locations 
but not at 

home 

Model run #OOHT-2 19m 55s 19m 55s 19m 55s 19m 55s 19m 55s 19m 55s 19m 55s 

Model run #OOHT-3 40m 34s 40m 34s 40m 34s 40m 34s 40m 34s 40m 34s 40m 34s 

Model run #OOHT-4 12m 32s 20m 19s 29m 29s 40m 23s 51m 13s 57m 32s 61m 21s 

Model run #OOHT-5 12m 32s 20m 17s 29m 26s 40m 29s 51m 22s 57m 26s 61m 20s 

Model run #OOHT-6 5m 38s 8m 38s 17m 0s 27m 35s 35m 50s 40m 6s 41m 35s 

Model run #OOHT-7 5m 42s 9m 14s 17m 16s 27m 20s 35m 53s 40m 1s 41m 29s 

People that 
use the 
internet 
both at 

home and at 
fixed out-of-

home 
locations 

Model run #OOHT-2 19m 55s 19m 55s 19m 55s 19m 55s 19m 55s 19m 55s 19m 55s 

Model run #OOHT-3 44m 31s 44m 31s 44m 31s 44m 31s 44m 31s 44m 31s 44m 31s 

Model run #OOHT-4 9m 19s 21m 12s 36m 49s 49m 23s 58m 25s 64m 2s 68m 6s 

Model run #OOHT-5 8m 52s 21m 19s 37m 1s 49m 32s 58m 28s 64m 2s 67m 58s 

Model run #OOHT-6 -3m 52s 11m 50s 25m 47s 36m 1s 42m 26s 45m 53s 47m 36s 

Model run #OOHT-7 -4m 31s 12m 21s 26m 2s 36m 8s 42m 27s 45m 49s 47m 36s 

Table 7: Aggregate (multi-dimensional) statistical association between internet usage and time spent at out-of-home activities (minutes and seconds), disaggregated by 
where internet users access the internet. Source: Authors’ analysis of 2005/6 SHS microdata 

 

 


