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Abstract: This research regards the COVID-19 pandemic as a major life 
event with the ability to affect daily activity-travel behavior, and investi-
gates if specific activity participation (work/study, shopping, social contact, 
free time) is associated with different travel modes (walk, cycle, car, public 
transportation), with attention paid to residential neighborhood using sur-
vey data (n=854) in Flanders, Belgium. Through mean-comparison tests 
and regression analyses, evidence was found of (1) compensation for 
changed working/studying time with walking time, (2) compensation for 
changed social contact with cycling, and (3) similarly affected travel behav-
ior regardless of residential neighborhood, though suburban residents may 
have more mode-resilience and less reliance on public transportation. Fur-
ther evidence indicate that those working/studying may have taken 
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advantage of decreased traffic and congestion with an increase in car and 
public transportation use and that older respondents may be more likely 
to hold flexible, teleworkable jobs and treat the pandemic with greater 
caution. Some travel behavior changes are expected to persist post-pan-
demic, therefore understanding which life domains are associated with 
which travel modes can inform policy aiming to decrease motorized and 
increase active mode use (e.g. for health or sustainability goals). Keywords: 
Daily travel; travel mode; life domains; urban mobility; pandemic mobility 

Introduction 

At the time of writing, the COVID-19 pandemic and subsequent 
lockdown in countries all over the world continues to be an event with ob-
vious implications for travel behavior. In addition to strong governmental 
regulations (discussed in detail below), caution toward public spaces and 
disrupted time-use patterns have shaped the destinations and modes 
used. A reduction in out-of-home activities due to workplace closures or 
transitions to teleworking, shop closures, park use regulations, and forbid-
den socialization and amusement opportunities drastically changed both 
travel behavior and the life domains with which these regulations are as-
sociated; some of these changes will likely persist post-pandemic (Abdullah 
et al. 2020; Bhaduri et al. 2020; Conway et al. 2020; de Haas et al. 2020; 
Shamshiripour et al. 2020). Though numerous studies have explored the 
effect of the COVID-19 pandemic on travel behavior, this research is unique 
in that these changes are investigated through a life-oriented approach by 
also incorporating change in life domains (work/study, shopping, social ac-
tivity, free time). Investigation of the effect on life domain change or dis-
ruption (i.e. activities being cancelled or organized online) on travel mode 
(walk, cycle, car, public transport) is important for two main reasons. First, 
this investigation can help determine whether lockdown stimulates a shift 
from motorized to active or public to private mode use, and second, 
whether these shifts are dependent on the life domain with which they are 
associated. If these behavior shifts are seen, post-pandemic travel behavior 
can be anticipated, healthy and sustainable mode use can be encouraged, 
and planning for travel behavior changes as a result of future crises can be 
improved. It is assumed that the pandemic event, in addition to altering 
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travel behavior in general, will alter travel behavior in regard to specific life 
domains.  

Belgium experienced its most stringent lockdown regulations dur-
ing the 18 March – 4 May 2020 time period though a full return to normal 
movement cannot yet be anticipated at the time of writing. Belgium has a 
relatively high population density and has recorded a high COVID-19 death 
rate; therefore, the lockdown restrictions in Belgium were understandably 
strict compared to many other European countries. Schools, universities, 
and non-essential stores were closed while all gatherings or meetings were 
prohibited. Stores that remained open had capacity and distance re-
strictions (one person per 10 square meters) as well as a maximum time 
limit duration (30 minutes); these included supermarkets, pharmacies, 
newsagents, and banks. Teleworking was mandatory for all jobs for which 
it was possible, though where impossible travel to work was permitted. 
Stopping in parks was forbidden, though they remained open for move-
ment through (walking or jogging). Movement outside with a maximum of 
two people was permitted only if the two people lived together. Social dis-
tancing of at least 1.5 meters was required in both outside and public inside 
spaces. Public transportation systems remained operational but were re-
served for those without travel alternatives (i.e. physical disability) with the 
Flanders governmental public transport service from ‘De Lijn’ (responsible 
for all urban, suburban, and intercity bus and tram services) reduced by 
14% for busses and 10% for trams. Individuals were fined €250 (US $297) 
for nonadherence and establishments were fined €750 (US $892) with the 
threat of forced closure if the offence was repeated (Brzozowski 2020; 
Chini 2020; Chini and Spinks 2020; Hirsch 2020; Hook et al. 2021; Porn-
schlegel 2020). 

By regarding the COVID-19 pandemic as an important life event 
with the ability to change travel behavior, a life-oriented approach will ex-
plore whether changes in activity participation in different life domains af-
fect changes in travel behavior. This research specifically investigates if cer-
tain activity participation (work/study, shopping, social contact, free time) 
is associated with certain travel modes (walk, cycle, car, public transporta-
tion) with attention paid to residential neighborhoods through mean-com-
parison and ordinary least squares regression analyses using an 854-re-
spondent survey in Flanders, Belgium. Certainly this relationship is 
bidirectional as travel options also have the ability to affect life domains 
(i.e. public transportation commuting could improve work/study because 
of added time to prepare, walking could provide more flexible shopping 
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options in dense city centers), but this research will be conducted from the 
perspective that life-domain-specific changes due to the strict pandemic 
measures can cause changes in specific travel modes. A decline in overall 
travel is expected as a result of the restrictions of the pandemic, though a 
rise in active mode use could be seen alongside a decrease in car use as 
out-of-home activities were not available (Hook et al., 2021). Understand-
ing which life domains are associated with which travel modes can be in-
formative to a policy that aims to encourage individuals to switch from mo-
torized modes to active modes (e.g. for health or sustainability). 
Understanding these changes is of further importance because positive 
temporary change could last past the pandemic and become normal travel 
behavior and indeed, there is already evidence that many individuals in-
tend to retain some changes post-pandemic (Conway et al. 2020). 

Literature review 

COVID-19 pandemic and travel behavior 

The COVID-19 pandemic and many subsequent lockdowns around 
the world have provoked questions regarding travel behavior during the 
pandemic through which many research outputs can already be accessed. 
De Vos (2020) suggests that a decrease in out-of-home activities will cause 
a decrease in overall travel demand, a switch from public to private mode 
use in trips remains to be seen, and that undirected travel trips (e.g. taking 
a walk, bicycle ride, or jog) might increase due to their physical and mental-
health benefits. In a previous output using this dataset (Hook et al. 2021), 
compensation for decreased car use with both undirected and active trips 
during lockdown was observed. De Haas et al. (2020) observed decreases 
in the number (55%) and the distance of trips (68%), but increases in walk-
ing and cycling undirected trips (of which 20% are expected to continue 
post-pandemic) in the Netherlands. Ding et al. (2020) saw population-level 
physical activity engagement increase in Australia, the UK, and the US. Re-
garding commute in India, Pawar et al. (2020) found that the expectation 
of a switch from public to private modes was not drastically seen (only 
5.3%) because commuters lacked private mode availability. Conversely, 
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regarding trips in general in various (mostly South and South-East Asian) 
countries, Abdullah et al. (2020) documented a significant shift from public 
to private and non-motorized modes, however, the anticipated switch 
from private cars to active modes was not seen. Conway et al. (2020) found 
that some mode use change will likely persist post-pandemic, that is, public 
transportation might not reach its pre-pandemic ridership and many plan 
to walk and cycle more than before. Outputs regarding the implications of 
the COVID-19 pandemic on travel behavior are constantly being written 
and published as many countries remain in stages of lockdown at the time 
of writing. Therefore, it is unfortunately not possible to include all new re-
search outputs on this subject in this literature review. 

Life-oriented approach and travel behavior 

Travel behavior research has turned away from objective (sim-
plest-trip, trip-chaining, or activity-based) approaches toward more holistic 
measurements in recent years. The life-oriented approach is suggested as 
a way to evaluate travel behavior that accounts for the fact that it is inher-
ently connected to life events (employment, marriage, children, retire-
ment) and life choices (Chatterjee et al. 2013; Delbosc and Nakanishi 2017; 
Scheiner 2006; Zhang and Van Acker 2017). For example, life choices in all 
domains, such as those related to employment/studying, shopping, social 
connections, and free time are all interdependent with travel behavior in 
the short term, the long term, and over the life-course. Consideration of 
other life domains is important to a more complete understanding of indi-
vidual travel behavior so that internal (preferences, attitudes, life situation) 
and external (built environment, workplace changes, global pandemic) fac-
tors can be accounted for. The COVID-19 pandemic is an important life 
event that has the potential to change travel-activity behavior, and, there-
fore, should be studied from a life-oriented perspective. This study accom-
plishes this by investigating travel behavior change due to the COVID-19 
pandemic and its relation to the work/study, shopping, social activity, and 
free time life domains. 

The work/study life domain is inherently connected to travel be-
havior through the commute. Commuting makes up approximately 30% of 
total trips in most western countries (Heinen et al. 2013; McGuckin and 
Fucci 2018) and is often mandatory and fixed regarding time and location 
which in turn often fixes modal choice. Though some research (Redmond 
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and Mokhtarian 2001; Páez and Whalen 2010) argues for the positive utility 
of the commute (time to clear head, participate in other activities like read-
ing or enjoying scenery, etc.), the commute is often seen as a burden that 
is chosen if/when compensated by the labor (or housing) market (Morris 
and Zhou 2018; Stutzer and Frey 2008). The psychological detriment and 
stress of the commute is well-documented (e.g. Koslowsky et al. 2013) and 
can influence both travel behavior and the work/study life domain. Though 
teleworking is seen as a strategy to reduce the detriments of commuting, 
Silva and Melo (2018) found that teleworking increased car (and more im-
portantly, polluting-mode) use. Similarly, Scheiner (2014) found that entry 
into the labor market in general increases car use and leaving the labor 
market reduces public transportation use. The COVID-19 pandemic caused 
an obvious change in work habits for many and likely also changed travel 
behavior. 

Shopping is a second life domain that is important to travel behav-
ior. Previously, shopping trips were linked to travel behavior by Handy and 
Clifton (2001) who found that providing local shopping opportunities does 
not necessarily reduce car use but could increase quality of life by making 
car-use a choice instead of a necessity. Hagberg and Holmberg (2017) more 
recently found that distance to store and normal travel patterns are the 
most important influences on mode choice. Just as the pandemic caused 
teleworking, it could also increase online shopping, which has been found 
to impact travel behavior in four ways: substitution (replacing shopping 
trips with online shopping), complementarity (partake in both, with an in-
crease in total shopping), modification (shopping trips change due to the 
adoption of online shopping), and neutrality or no change (Shi et al. 2019). 
Shopping trips and the relationship between travel and shopping are ex-
pected to change drastically due to the COVID-19 pandemic as online shop-
ping can compensate when shops are closed or become high-risk infection 
locations. 

Travel behavior research has further found important connections 
to social activity and free time. Though these are considered two separate 
life domains, there is much overlap when it comes to travel behavior. For 
example, activities done during free time are often linked to other people 
and destinations through identity, social position, norms, and affect 
(Ettema and Schwanen 2012). Social networks have been found to influ-
ence travel itself (e.g. travel companions) and influence activities to which 
a person must travel (Sharmeen et al. 2014). Ettema et al. (2012) found 
that talking to other people during trips had a strong positive effect on 
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satisfaction with public transportation travel. Regarding free time, De Vos 
(2018) analyzed leisure trips (visiting family/friends, going out for 
food/drink, visiting nature, participating in sport/cultural activities, or rec-
reational shopping) and found that approximately half of leisure-trips were 
taken by non-preferred modes (mostly public transportation and least of-
ten cycling). Certainly, the restrictions from the COVID-19 lockdown 
changed the way that individuals socialized as well as the amount of free 
time available to them and the ways they could use it; their travel behavior 
is expected to change along with these life domains. 

Built environment and travel behavior 

Travel mode can be directly affected by the built environment as 
different residential densities, access to destinations, and walkability affect 
station or parking access, congestion, travel distance or time traveled (Cer-
vero and Kockelman 1997; Ewing and Cervero 2010; Frank and Pivo 1994; 
Gordon et al. 1989; Yin et al. 2019). From previous research it is clear that 
the built environment is an important moderator in the relationship be-
tween travel mode choice and life domains and events. Urban mobility cul-
ture and multi-mode or active-travel oriented built environments encour-
age these daily travel behaviors while car-oriented cities encourage 
monomodal car use (Chatterjee et al. 2013; Delbosc and Nakanishi 2017; 
Klinger 2017). Klinger (2017) found that greater car availability, old age, 
employment and increasing income and number of children all inhibited 
travel behavior changes to multimodality, but that relocation to places with 
increased bike and public transportation availability enhance travel behav-
ior changes to multimodality. 

Scheiner and Holz-Rau (2013) found evidence for the importance 
of planning to mode choice: walking frequency dropped as walking dis-
tance to public transportation increased and driving frequency rose (and 
public transportation and walking frequency fell) as ease of workplace 
parking increased and vice -versa. Jiao et al. (2011) found that aspects of 
the built environment (e.g. longer distance to store, more at-store parking, 
lower street density, lower clustering of stores) were strong predictors of 
driving for shopping trips. Regarding residential relocation, Klinger (2017) 
argues that relocation has ‘tremendous potential’ in changing travel mode 
behavior, but this is highly dependent on the change in the built environ-
ment, mode accessibility, variability and city mobility culture. Krizek (2011) 
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observed households as they changed residences and concluded that 
neighborhood accessibility, measured by built environment characteristics, 
changed household travel behavior as improved neighborhood accessibil-
ity reduced vehicle miles traveled. Goodwin (1989) noted that public trans-
portation systems, contrary to their purpose, may not effectively support 
individuals experiencing life events causing public transportation -depend-
ency or travel captivity. On the other hand, Bagley and Mokhtarian (2001) 
argue that neighborhood type (traditional and suburban) has little effect 
on travel behavior and that changes in travel behavior are more due to at-
titudinal, lifestyle, and demographic variables than the built environment.  

Here the life-oriented approach to researching travel behavior 
change can be applied not by examining life choices or adult milestones, 
but by the life event of the COVID-19 pandemic. Though there is currently 
an obvious opportunity for pandemic travel behavior research, this chapter 
is unique in that a life-oriented approach to travel mode change, while con-
sidering elements of the built environment, is applied. The main research 
question in this chapter explores changes in four life domains (work/study, 
shopping, social contact, and free time), variation in residential neighbor-
hood type (rural, suburban, and urban), and their effects on changes in four 
travel modes (walk, cycle, car, and public transportation). By evaluating the 
effect of changes in life domains on changes in mode use, travel behavior 
during future crises might be better anticipated and (albeit temporary) pos-
itive (sustainable or healthy mode choices) or negative (pollutive or seden-
tary mode choices) changes can inform travel behavior research. As afore-
mentioned, previous research states that travel behavior changes due to 
life events can become permanent. Therefore, it is possible that post-pan-
demic travel behavior may drastically evolve. It is important to further in-
vestigate any significance the built environment may have as residential 
neighborhood could unevenly distribute changes in travel mode. 
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Data and methods 

Sample recruitment 

An online survey in Flanders, Belgium was distributed during two 
weeks (20 April – 4 May 2020) of the COVID-19 lockdown period. Conven-
ience sampling via Facebook was used for survey collection by targeting 41 
municipality community groups for two reasons. First, as the duration of 
lockdown could not be anticipated, it was important to spread the survey 
quickly while reaching many people. Second, there was an interest in tar-
geting a range of neighborhood types (a mix of residents of high-density 
areas in Ghent and Antwerp and those in less-dense surrounding rural ar-
eas). Therefore, communities were specifically selected in this way. The 
survey posed questions regarding respondents’ change in travel modes and 
life domains while respondents were experiencing lockdown which is a 
more accurate depiction of attitudes and behavior than if a retrospective 
survey were taken. Respondents were also asked demographic infor-
mation, including residence, to which 854 individuals responded. 

Sample characteristics 

Demographic characteristics included gender, age, employment, 
education, income and residential neighborhood (Table 1). This sample had 
an overrepresentation of women, therefore, a weighted gender variable 
was used for all reported statistical analysis. A continuous ‘residential 
neighborhood score’ (Adams et al. 2014; Ewing and Cervero 2010) was cre-
ated using respondent address information by geocoding and evaluated 
using built environment variables (population, transit station, street-net-
work intersection, and land use mix densities – shapefiles retrieved with 
open source availability through the Geoportal of the Belgian Federal Insti-
tutions (2020)). Residential neighborhood scores (range [-7.05 to + 5.05]) 
were categorized by median split (low, mid, high; Table 1) for mean-com-
parison analysis but remained in their original continuous form for regres-
sion analysis. Meanwhile, the age variable was categorized and binary var-
iables were used for those who are female, university educated, 
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employed/studying and with a monthly household income over €3000 (US 
$3563). The income variable was categorized by an approximate median 
split and income for the sample is elevated compared to the Flemish pop-
ulation which should be kept in mind when interpreting results. 

Table 1. Demographic characteristics of respondents. 

Characteristic % of Sample 

Female 74.0 
University educated 65.7 
Employed / studying 65.0 
Household income >€3,000 (US $3563) /month 54.6 
Age  

≤25 11.1 
26-40 30.3 
41-55 29.7 
>55 29.0 

Residential Neighborhood  
Low 33.2 
Mid 32.9 
High 33.9 

Change in daily movements and life domain 

Participant responses (5-point Likert scale: strongly decreased to 
strongly increased) were recorded to the question, ‘How do the anti-coro-
navirus measures affect your daily movements?’ for four modes: walk, cy-
cle, car, and public transportation (Table 2). Participant responses (5-point 
Likert scale; no change (1) to completely different (5)) were recorded to the 
question, ‘How do the anti-coronavirus measures affect your daily life?’ for 
four life domains: work/studies, shopping, contact with family and friends, 
and free time. The latter question is used in its original discrete form for 
regression analysis, but was used in a binary form ([un]affected by COVID) 
for mean-comparison analyses in order to simply compare two groups in-
stead of five (which would be complicated and not particularly informa-
tive). Those responding with a 1 or 2 were placed in the ‘not affected by 
COVID’ category, and those responding 3-5 were placed in the ‘affected by 
COVID’ category. Change in childcare was also asked, but due to severe 
multicollinearity with other life domains and a low response rate (30%), 
this variable was not used in this analysis. Mode use before lockdown was 
measured by asking how often respondents used various travel modes 
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(walk, cycle, car, public transportation) on a 5-point Likert scale (never (1) 
to always (5)). Changes in mode use were measured by asking to what ex-
tent the use of these modes changed due to lockdown (decreased a lot (1) 
to increased a lot (5)). Table 2 shows a slightly elevated mean indicating 
increase in walking, with reduced means indicating reduced car and public 
transportation use. Elevated means for all life domains indicates that all 
domains were greatly affected by the lockdown. Average mode use prior 
to lockdown indicates that the car was most often used, followed by cycling 
and walking; public transportation was least used. 

Table 2. Key variable responses. 
Key Variables N Mean Mean 

Pre-Lock-
down 

Change in 
Mean 

Change in Daily 
Movements 
(range [1,5]) 

Walk 854 3.44 2.38 +1.06 
Cycle 854 3.04 2.66 +0.38 
Car 854 1.52 3.32 -1.80 
Public Transp. 854 1.81 1.65 -0.16 

Change in Life Do-
mains (range 
[1,5]) 

Work/Study 700 3.89   
Shopping 844 4.10   
Social Activity 851 4.81   
Free Time 849 4.40   

Results 

First, ANOVA mean-comparison tests (Table 3) were performed to 
explore how changes in the four life domains relate to the use of the four 
travel modes. Regarding work/study, both affected and unaffected groups 
walked more and used the car less, but the affected group saw even 
stronger effects. The affected group increased cycling while the unaffected 
cycled slightly less. This suggests that respondents whose work/study life 
domain was affected by lockdown were walking and cycling substantially 
more and using the car substantially less than those with this life domain 
unaffected and that perhaps cycling compensated for some changes in 
work/study time.  

Regarding shopping, both affected and unaffected groups used the 
car and public transportation less, but the affected group saw even 
stronger effects. These results suggest that respondents whose shopping 
life domain was affected were using the car and public transportation sub-
stantially less than those with this life domain unaffected and that some 



12  

 
shopping trips requiring the car or public transportation were discontin-
ued.  

Regarding social contact, both affected and unaffected groups 
used the car and public transportation less, but the affected group saw 
even stronger effects. The affected group increased cycling while the unaf-
fected cycled slightly less. These findings suggest that some social trips re-
quiring car or public transportation were discontinued and that perhaps 
cycling compensated for some loss in social contact.  

Regarding free time, both affected and unaffected groups used 
public transportation less, but the affected group saw even stronger ef-
fects. This suggests that perhaps some free time activities requiring public 
transportation were discontinued.  

Significant differences between residential neighborhood types 
were not seen with the exception of a significant difference regarding the 
change in public transportation use between suburban and urban resi-
dents, even though both used less public transportation, suburban resi-
dents used even less than urban residents. This suggests that travel behav-
ior changes were mostly similar regardless of residential neighborhood, 
and perhaps that suburban residents had the most flexibility to discontinue 
their public transportation use. Though public transportation services were 
reduced in Flanders, this was likely disproportionate, with urban areas less 
limited and suburban areas more limited (where demand is normally 
lower) and, therefore, more pronounced. 

Table 3. Average change in transportation mode for respondents with and 
without life domains affected by lockdown and among neighborhood types. 

Affected 
by COVID 
(N/Y)→ 

Change in Life Domain Urban Score 

Work/Study Shopping Social Contact Free Time 
Rural 

Sub-
urban 

Urban 
No Yes No Yes No Yes No Yes 

Number→ 224 484 225 632 35 831 152 712 258 231 268 

Walk 3.28* 3.59* 3.37 3.44 3.25 3.42 3.41 3.42 3.40 3.41 3.43 

Cycle 2.97 3.14 3.10 3.05 2.73 3.07 3.19 3.03 3.02 3.04 3.05 

Car 1.76* 1.47* 1.66* 1.48* 2.00* 1.51* 1.61 1.51 1.54 1.42 1.57 

PT 1.94 1.85 2.00* 1.80* 2.37* 1.83* 2.12* 1.80* 1.81 1.68*U 1.93*S 

Notes: PT= public transportation; *significant at p<0.05 

 
Four ordinary least squares regression models further explore the 

relationships between change in life domains and changes in mode use 
during lockdown (Table 4). Though these variables were Likert-scale meas-
urements, these data met the assumptions of linearity, homoscedascity, 
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and an absence of multicollinearity (all VIF values < 1.46) making ordinary 
least squares regression an appropriate choice. 

Significant effects of change in work/study were found to have a 
positive effect on walking and a negative effect on car use. This finding in-
dicates that, unsurprisingly due to teleworking and workplace closures, 
those with a great change in work also reduced their car use. This could 
either indicate that perhaps individuals experienced some compensatory 
behavior from work time to walking time or a more complementary rela-
tionship (those working from home wanted to get out of the house/exer-
cise/etc.). It is assumed that the increased walking and cycling trips are un-
directed travel trips since the number of out-of-home activities 
significantly reduced.  

Significant effects of change in social activity were found to have a 
positive relationship with cycling and a negative relationship with car use. 
This result indicates, again unsurprisingly, that car trips reduced alongside 
a reduction in options for social activity, but also suggests that perhaps in-
dividuals experienced some compensatory behavior from social time to cy-
cling time.  

Significant effects of change in both shopping and free time were 
found to have a negative relationship with public transportation use. This 
observation could simply reflect the overall reduction in public transporta-
tion trips due to the lockdown regulations and the low means of respond-
ent public transportation use prior to lockdown illustrates that this behav-
ior continued during the lockdown.  

There was not a significant difference in travel behavior change 
among residents of different neighborhoods, indicating that the pandemic 
affected travel similarly regardless of residential area. 
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Table 4. Unstandardized and standardized β values from ordinary least squares 
regression analyses investigating the effect of change in life domains on change 
in mode use; model controlling for gender, age, education, employment, in-
come, and urban score. 
  Change in Mode Use 

  Walk Cycle Car Public Transport 
  R2 = 0.024 R2 = 0.012 R2 = 0.054 R2 = 0.032 
  β Coeff. β Coeff. β Coeff. β Coeff.  

Uns Std Uns Std Uns Std Uns Std 

Life Domains:         
Work/Study 0.07* 0.09* 0.04 0.06 -0.12* -0.21* 0.00 0.00 
Shopping -0.04 -0.04 -0.01 -0.01 -0.03 -0.04 -0.08 -0.08* 
Social Activity 0.07 0.04 0.16 0.08 -0.18* -0.13* -0.12 -0.07 
Free Time -0.03 -0.02 -0.07 -0.06 -0.02 -0.02 -0.11* -0.10* 

Res. Neighborhood 0.01 0.02 -0.03 -0.06 0.02 0.06 0.02 0.04 

Covariates:         
Female 0.03 0.01 -0.11 -0.05 -0.08 -0.04 -0.14 -0.07 
Age -0.01* -0.10* 0.00 -0.06 -0.01* -0.22* 0.00 0.04 
University educated 0.24* 0.10* 0.12 0.05 -0.10 -0.06 -0.09 -0.04 
Employed/studying 0.02 0.01 -0.08 -0.03 0.15 0.09 0.21* 0.10* 
HH Inc. >€3000/M 0.26* 0.11* 0.05 0.02 -0.24* -0.14* 0.02 0.01 

Note: * β values significant at p<0.05 level 

 
Though not the intended focus of this study, some of the relation-

ships between covariates and change in mode use are also worth mention-
ing. First, both walking and car use were negatively associated with age. 
Older groups were more likely to decrease their car use, and this could in-
dicate that they are more likely to hold flexible, teleworkable jobs. Older 
groups were more likely to decrease their walking behavior which could 
indicate greater caution in regard to the pandemic itself. Those who were 
employed or studying were more likely to increase their car and public 
transportation use. This could indicate that those still traveling to work dur-
ing the lockdown took advantage of decreased levels of traffic and conges-
tion as roads and train/bus cars were less occupied.  

Discussion and conclusion 

This study regards the COVID-19 pandemic as an important life 
event having the capacity to strongly impact people’s activity-travel behav-
ior. Specifically, how the change in life domains affected the change in 
mode use during this live event was investigated as well as the effects of 



15 

 
the built environment on mode use. In addition to somewhat obvious find-
ings that shopping, social, and free time trips requiring the car and public 
transportation were likely discontinued, this research found evidence of (1) 
compensation for changed working/studying time with walking time, (2) 
compensation for changed social contact with cycling, and (3) similarly af-
fected travel behavior regardless of residential neighborhood even though 
suburban residents may have more mode-resilience and less public trans-
portation -reliance during the pandemic lockdown. There was further evi-
dence that those working/studying may have taken advantage of de-
creased traffic and congestion with an increase in car and public 
transportation use. Additional findings could suggest that older respond-
ents may be more likely to hold flexible, telework-able jobs and treat the 
pandemic with greater caution. 

The change in travel behavior due to this life event is important to 
investigate because there may be residual travel behavior changes lasting 
post-pandemic that can affect long-term travel decisions. Additionally, un-
derstanding how travel behavior in terms of life domain changes during 
times of crisis can help create more effective and efficient response plans. 
Further, the suggested compensation for work/study and social time with 
walking and cycling trips could be useful to those interested in promoting 
active travel for health or sustainability purposes. In agreement with other 
research outputs regarding the COVID-19 pandemic and travel behavior, 
an increase in active modes and a decrease in motorized modes was seen. 
However, only a reduction in public modes instead of a switch from public 
to private modes was seen. The main limitation of this paper includes the 
high ratio of women to men due to the convenience sampling method. 
Though gender effects were not taken into account in this study and a 
weighted gender variable was used to combat this discrepancy, it is possi-
ble that the responses of women could overshadow those of men resulting 
in findings representative of female behavior. Further research should in-
vestigate if there is travel behavior recovery post-pandemic or if some of 
the habits developed during lockdown persist, and how maintaining 
healthy sustainable changes regarding increased active travel and de-
creased motorized travel can be encouraged. 



16  

 

References 

Abdullah, M., Dias, C., Muley, D., and Shahin, M. (2020). Exploring the impacts of COVID-19 on 
travel behavior and mode preferences. Transportation Research Interdisciplinary Perspectives 
8, 100255. https://doi.org/10.1016/j.trip.2020.100255. 

Adams, M.A. Frank, L.D., Schipperijn, J. Smith, G., Chapman, J., Christiansen, L.B., Coffee, N., 
Salvo, D., du Toit, L., Dygryn, J., Akira Ferreira Hino, A., Lai, P., Mavoa, S., Pinzon, J.D., Van de 
Weghe, N., Cerin, E., Davey, R., Macfarlane, D., Owen, N., and Sallis, J.F. (2014). International 
variation in neighborhood walkability, transit, and recreation environments using geographic 
information systems: the IPEN adult study. International Journal of Health Geographics 13 
(43): 1-17. https://doi.org/10.1186/1476-072X-13-43.  

Bagley, M.N. and Mokhtarian, P.L. (2001). The impact of residential neighborhood type on travel 
behavior: A structural equations modeling approach. Annals of Regional Science 36: 279-297.  

Belgian geoportal. (2020). Geoportal of the Belgian Federal Institutions. Retrieved 20 June 2020, 
from geo.be. 

Brzozowski, A. (2020, March 17). Belgium enters lockdown over coronavirus crisis. Euractiv, re-
trieved from https://www.euractiv.com. 

Cervero, R. and Kockelman, K. (1997). Travel Demand and the 3Ds: Density, Diversity, and Design. 
Transportation Research Part D 2(3): 199-219. 

Chatterjee, K., Sherwin, H., and Jain, J. (2013). Triggers for changes in cycling: the role of life 
events and modifications to the external environment. Journal of Transport Geography 30 
(June): 183-193. https://doi.org/10.1016/j.jtrangeo.2013.02.007. 

Chini, M. (2020, March 24). Ignoring coronavirus measures will cost at least €250. The Brussels 
Times, retrieved from https://www.brusselstimes.com. 

Chini, M. and Spinks, J. (2020, March 17). Coronavirus: Public transport measures from A to Z. 
The Brussels Times, retrieved from https://www.brusselstimes.com. 

Conway, M.W., Salon, D., da Silva, D.C., and Mirtich, L. (2020). How Will the COVID-19 Pandemic 
Affect the Future of Urban Life? Early Evidence from Highly-Educated Respondents in the 
United States. Urban Science 4(4): 50. https://doi.org/10.3390/urbansci4040050. 

de Haas, M., Faber, R., and Hamersma, M. (2020). How COVID-19 and the Dutch ‘intelligent lock-
down’ change activities, work and travel behaviour: Evidence from longitudinal data in the 
Netherlands. Transportation Research Interdisciplinary Perspectives 6: 100150, 1-11. 
https://doi.org/10.1016/j.trip.2020.100150. 

De Vos, J. (2018). Do people travel with their preferred travel mode? Analysing the extent of 
travel mode dissonance and its effect on travel satisfaction. Transport Research Part A 117 
(November): 261-274. https://doi.org/10.1016/j.tra.2018.08.034. 

De Vos, J. (2020). The effect of COVID-19 and subsequent social distancing on travel behavior. 
Transportation Research Interdisciplinary Perspectives 5: 100121, 1-3. 
https://doi.org/10.1016/j.trip.2020.100121. 

Delbosc, A. and Nakanishi, H. (2017). A life course perspective on the travel of Australian millen-
nials. Transportation Research Part A 104: 319-336. 
https://doi.org/10.1016/j.tra.2017.03.014.  

Ding, D., del Pozo Cruz, B., Green, M.A., and Bauman, A.E. (2020). Is the COVID-19 lockdown 
nudging people to be more active: a big data analysis. British Journal of Sports Medicine 0: 1-
2. http://dx.doi.org/10.1136/bjsports-2020-102575. 

Ettema, D., Friman, M., Gärling, T., Olsson, L.E., and Fujii, S. (2012). How in-vehicle activities affect 
work commuters’ satisfaction with public transport. Journal of Transport Geography 24: 215-
222. https://doi.org/10.1016/j.jtrangeo.2012.02.007. 

Ettema, D. and Schwanen, T. (2012). A relational approach to analysing leisure travel. Journal of 
Transport Geography 24: 173-181. https://doi.org/10.1016/j.jtrangeo.2012.01.023.  

https://doi.org/10.1016/j.trip.2020.100255
https://doi.org/10.1186/1476-072X-13-43
https://doi.org/10.1016/j.jtrangeo.2013.02.007
https://www.brusselstimes.com/
https://www.brusselstimes.com/
https://doi.org/10.3390/urbansci4040050
https://doi.org/10.1016/j.trip.2020.100150
https://doi.org/10.1016/j.tra.2018.08.034
https://doi.org/10.1016/j.trip.2020.100121
https://doi.org/10.1016/j.tra.2017.03.014
http://dx.doi.org/10.1136/bjsports-2020-102575
https://doi.org/10.1016/j.jtrangeo.2012.02.007
https://doi.org/10.1016/j.jtrangeo.2012.01.023


17 

 
Ewing, R. and Cervero, R. (2010). Travel and the Built Environment. Journal of the American Plan-

ning Association 76 (3): 265-294. https://doi.org/10.1080/01944361003766766. 
e Silva, J.D.A. and Melo, P.C. (2018). Home telework, travel behavior, and land-use patterns: A 

path analysis of British single-worker households. Journal of Transport and Land Use 11 (1): 
419-441. http://dx/doi.org/10.5198/jtlu/2018.1134. 

Frank, L. D. and Pivo, G. (1994). Impacts of Mixed Use and Density on Utilization of Three Modes 
of Travel: Single-Occupant Vehicle, Transit, and Walking. Transportation Research Record 
1466: 44-52. 

Goodwin, P.B. (1989). Family changes and public transport use 1984-1987. Transportation 6: 121-
154. https://doi.org/10.1007/BF00163112.  

Gordon, P., Kumar, A., and Richardson, H.W. (1989). The Influence of Metropolitan Spatial Struc-
ture on Commuting Time. Journal of Urban Economics 26: 138-151. 

Hagberg, J. and Holmberg, U. (2017). Travel modes in grocery shopping. International Journal of 
Retail & Distribution Management 45 (9): 991-1010. https://doi.org/10.1108/IJRDM-08-2016-
0134.  

Handy, S.L. and Clifton, K.J. (2001). Local shopping as a strategy for reducing automobile travel. 
Transportation 28: 317-346. https://doi.org/10.1023/A:1011850618753. 

Heinen, E., Maat, K., and van Wee, B. (2013). The effect of work-related factors on the bicycle 
commute mode choice in the Netherlands. Transportation 40: 23-43. 
https://doi.org/10.1007/s11116-012-9399-4. 

Hirsch, C. (2020, March 31). Europe’s coronavirus lockdown measures compared: Ways of en-
forcing social distancing differ from country to country. Politico retrieved from 
https://www.politico.eu. 

Hook, H., De Vos, J., Van Acker, V., and Witlox, F. (2021). Does undirected travel compensate for 
reduced directed travel during lockdown? Transportation Letters DOI: 
10.1080/19427867.2021.1892935. 

Jiao, J., Moude, A.V., and Drewnowski, A. (2011). Grocery Shopping: How Individuals and Built 
Environments Influence Choice of Travel Mode. Transportation Research Record 2230 (1): 85-
95. https://doi.org/10.3141/2230-10. 

Koslowsky, M. Kluger, A.N, and Reich, M. (2013). Commuting Stress: Causes, Effects, and Methods 
of Coping. Springer. 

Klinger, T. (2017). Moving from monomodality to multimodality? Changes in mode choice of new 
residents. Transportation Research Part A 104: 221-237. 
https://doi.org/10.1016/j.tra.2017.01.008. 

Krizek, K.J. (2011). Residential Relocation and Change in Urban Travel: Does Neighborhood-Scale 
Urban Form Matter? Journal of the American Planning Association 69 (3): 265-281. 
https://doi.org/10.1080/01944360308978019.  

McGuckin, N. and Fucci, A. (2018). Summary of Travel Trends: 2017 National Household Travel 
Survey. Washington, D.C.: Federal Highway Administration, U.S. Department of Transporta-
tion, FHWA-PL-18-019. 

Morris E.A. and Zhou, Y. (2018). Are long commutes short on benefits? Commute duration and 
various manifestations of well-being. Travel Behavior and Society 11: 101-110. 
https://doi.org/10.1016/j.tbs.2018.02.001. 

Páez, A. and Whalen, K. (2010). Enjoyment of commute: A comparison of different transportation 
modes. Transportation Research Part A 44 (7): 537-549. 
https://doi.org/10.1016/j.tra.2010.04.003.  

Pawar, D.S., Yadav, A.K., Akolekar, N., and Velaga, N.R. (2020). Impact of physical distance due to 
novel coronavirus (SARS-CoV-2) on daily travel for work during transition to lockdown. Trans-
portation Research Interdisciplinary Perspective 7 100203. 
https://doi.org/10.1016/j.trip.2020.100203. 

https://doi.org/10.1080/01944361003766766
https://doi.org/10.1007/BF00163112
https://doi.org/10.1108/IJRDM-08-2016-0134
https://doi.org/10.1108/IJRDM-08-2016-0134
https://doi.org/10.1023/A:1011850618753
https://doi.org/10.1007/s11116-012-9399-4
https://doi.org/10.3141%2F2230-10
https://doi.org/10.1016/j.tbs.2018.02.001
https://doi.org/10.1016/j.tra.2010.04.003
https://doi.org/10.1016/j.trip.2020.100203


18  

 
Pornschlegel, S. (2020, June 2). Europe Versus Coronavirus – Belgium: Successful Crisis Manage-

ment Despite Political Fragility. Institut Montaigne, retrieved from https://www.institutmon-
taigne.org. 

Redmond, L.S. and Mokhtarian, P.L. (2001). The positive utility of the commute: modeling ideal 
commute time and relative desired commute amount. Transportation 28: 179-205. 
https://doi.org/10.1023/A:1010366321778. 

Scheiner, J. (2006). Housing mobility and travel behaviour: A process-oriented approach to spatial 
mobility: Evidence from a new research field in Germany. Journal of Transport Geography 14 
(4): 287-298. https://doi.org/10.1016/j.jtrangeo.2005.06.007.  

Scheiner, J. (2014). Gendered key events in the life course: effects on changes in travel mode 
choice over time. Journal of Transport Geography 37: 47-60. 

Scheiner, J. and Holz-Rau, C. (2013). A comprehensive study of life course, cohort, and period 
effects on changes in travel mode use. Transportation Research Part A 47: 167-181. 
https://doi.org/10.1016/j.tra.2012.10.019. 

Shamshiripour, A., Rahimi, E., Shabanpour, R., and Mohammadian, A.K. (2020). How is COVID-19 
reshaping activity-travel behavior? Evidence from a comprehensive survey in Chicago. Trans-
portation Research Interdisciplinary Perspectives 7, 100216. 
https://doi.org/10.1016/j.trip.2020.100216. 

Sharmeen, F., Arentze, T., and Timmermans, H. (2014). An analysis of the dynamics of activity 
and travel needs in response to social network evolution and life-cycle events: A structural 
equation model. Transportation Research Part A 59: 159-171. 
https://doi.org/10.1016/j.tra.2013.11.006. 

Shi, K., De Vos, J., Yang, Y., and Witlox, F. (2019). Does e-shopping replace shopping trips? Empir-
ical evidence from Chengdu, China. Transportation Research Part A 122: 21-33. 
https://doi.org/10.1016/j.tra.2019.01.027. 

Stutzer, A. and Frey, B.S. (2008). Stress that Doesn’t Pay: The Commuting Paradox. The Scandina-
vian Journal of Economics 110 (2): 339-366. https://doi.org/10.1111/j.1467-
9442.2008.00542.x 

Yin, C., Shao, C., and Wang, X. (2019). Exploring the impact of built environment on car use: does 
living near urban rail transit matter? Transportation Letters 12 (6): 391-398. 
https://doi.org/10.1080/19427867.2019.1611196. 

Zhang, J. and Van Acker, V. (2017). Life-oriented travel behavior research: An overview. Trans-
portation Research Part A 104 (October): 167-178. https://doi.org/10.1016/j.tra.2017.06.004. 

 
 

https://doi.org/10.1023/A:1010366321778
https://doi.org/10.1016/j.tra.2012.10.019
https://doi.org/10.1016/j.tra.2013.11.006
https://doi.org/10.1016/j.tra.2019.01.027
https://doi.org/10.1080/19427867.2019.1611196
https://doi.org/10.1016/j.tra.2017.06.004

