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Impact of the COVID -19 pandemicon travel behavior in Istanbul: A paneldata analysis
Abstract

The COVID-19 pandemicwhich wasreportedin earlyJanuary2020in Chinaandspreadapidly
aroundthe globe,will certainlyremainasoneof the mostimpactful disruptiveeventsof the 21°
century.To containthe spreadof the virus while awaiting a vaccine,countriesapplieddifferent
approachefrom simply giving adviceon personahygieneandapplyingprogressiveneasure$o
total lockdown. This paperaimsto investigatethe impactsof the pandemicon travel behaviorin
Istanbul, Turkeythrougha longitudinal panelstudy conductedin threephasesluring the early
stagef the epidemicandpandemic.The paperreflectsthe travel behaviorevolutionduring the
developmentof the outbreak resulting from r e s i dselin tegulation and governmental
measuresdistinguishingtravel for commute,Social/Recreational/LeisuréSRL), and shopping
activities, as well as use of different travel modes based on various sociceconomic
characteristicsDue to the application of the social distancingof at least 1.5m, closure of
numeroushon-essentiavenues encouragingeleworkingand distanceeducationjob lossesand
cancellationof all social gatheringsn Istanbulbetveenthe secondandthird phaseof our data
collection, the transitionin travel activity patternand transportmobility appearsto be quite

extreme particularlyfor commutingandSRL trips.
Keywords: COVID-19 pandemiciravelbehavior public transportationteleworking;lstanbul.
1. Introduction

Chinareporteddetectionof a pneumoniaof an unknowncauseto the ChineseOffice of World
Health Organization(WHO) on 31 December2019 (Huanget al., 2020).To stopthe spreadthe

Hubei Provinceandits capitalcity, Wuhan,the epicenterof the virus, wereput into lockdownin



order to containthe virus. Despitethe rapid spreadof the virus in the Wuhanregion, many
political leadersaround the globe disregardedthe issue at early stagesand only very few

countries,such as South Korea, gave the necessarymportanceto the fight againstthe virus

outbreaksincethe first day (Nieuwenhuijsen2020).However,on 11 March 2020,the COVID-

19 outbreakwasdeclaredasa pandemidoy WHO subsequento the spreadof the virus in other
parts of the world such as Italy, Iran and North America (Afifi et al., 2020). As COVID-19

continuedo spreadurther, it is crystalclearthat COVID-19 is oneof the mostimpactful events
of the 21% century.It is believedby the economistghat the impactsof the virus areso profound
that they will leadto bankruptcyof many sectors,shutdown of factories,and withdrawalsor

suspension@ long term investmentin developingand developedcountries(Fonget al., 2020).
On the otherhand,consideringthe limited medicalinterventionsavailableto treatthe virus and
lack of a vaccine,mostcountriesapplieda variety of non-pharmaceuticaiterventionsncluding
variousformsof lockdown,closureof universities/schoolandnonessentiaivorkplacesshiftsto

teleworking and distanceeducationsystem,social distancing,postponingor cancellingevents
(i.e. sportevents political debatesfestivals,etc.),restrictionson local, regionalandinternational
travel, and banson peoplegatherings. All thesefactorsleft an indelible impressionon many
aspectsof life from sociceconomicto politics at a global scale.Besidethe extensivemedical
investigationsmanynon-medicalresearcherslsotried to reflect on the pandemicfrom various
perspectivesncluding but not limited to the impactson businesqRitter and Pedersen2020),
impactson tourism (Yang, Zhangand Chen,2020; Zenkerand Kock, 2020),energy(Norouzi et

al., 2020),andplanninganddecisionmaking(Allam andJones2020).

Alongsidethesenonmedicalefforts, this paperaimsat scrutinizingthe impactsof the COVID-19

pandemicon travel behaviorin Istanbul, Turkey. Accordingly, we aim to capturethe immediate



changesn| s t a n liravélbebhagi@ascloseto realtime aspossiblesincecapturingbehavior
retrospectivelymight give rise to different forms of biasesassociatedvith rememberingpast
behavior, particularly, behavioralchanges.The major rationale behind this study is that the
COVID-19 pandemicand the governmentapolicies aiming at containingthe virus spreadmay
have very large impacts on urban mobility, some of which could become structural. In

comparisonto rural areas,it is clear that the spreadof COVID-19 is strongerin urban
metropolitancities (Raj, Velraj andHaghighat,2020).On the otherhand,a keyrole in the spread
of thevirus in megacitiesuchaslstanbulis playedby humanmobility for variouspurposesand
use of public transportation(Megahedand Ghoneim, 2020; Musselwhite,Avinery & Susilo,
2020).In responseo the virus risk, individuals may changetheir mobility patterns Within this
context,thechangesn travelbehaviorof the Istanbuliteshavebeeninvestigatedn threedifferent
phasesDuring the first phasethe virus wasonly regardedn a blurredway in Chinaandit was
almostdisregardedn Turkey. During the secondphase an outbreakof the virus wasreportedin

the neighbor country, Iran, and some European countries particularly Italy. Thus, public
sensitivitytowardsthe virus startedto bein the spotlightduring this period.Finally, in the third

phasethe outbreakof the virus was officially reportedin Istanbuland public sensitivity had
reachedts peak.More specifically,this paperinvestigdesfactorsinfluencingthe travel behavior
of individuals distinguishingdifferent trip purposesln this regard,this paper,throughunique
threewave panel data and basedon a descriptive analysis, investigatesthe impacts of the
COVID-19 pandemic and the measurestaken by the governmenton travel behavior of

individuals, distinguishing  different  trip purposes including homework,

Social/Recreational/LeisurSRL) and shoppingtrips, in Istanbul,a megacityin the developing
world. Thefindings arebasedon paneldatafrom a sampleof 144 Istanbulcitizens.Interviewing

thesamecohortduringthethreephasegand their timing)s a uniquefeatureof this studymaking



it standoutamongothersimilar effortsassessingheimpactof COVID-19 aroundtheworld in its

very earlystages.
2. Literature Review

Influencingthe entireworld, the COVID-19 pandemichasa disruptiveimpacton theway people
live andmovearound,in citiesandsocietyasa whole.Subsequenb the haltin normaleveryday
life causedby the pandemicand basedon the concernson the hygieneand social distancing,
many peoplefavoredthe useof private carsover public transportatiorand other sharedmodes.
On the other hand,for many years,therehasbeena debateon how to sustainurban mobility
(Bertolini, le Clercg and Kapoen,2005; Foltynovaet al., 2020; Greeneand Wegener,1997,
Shakibaei, Alpkokin and Gunduz, 2011) where many studies concludedthat transportation
decisionmaking should be more reflective of sustainabilityissuesand quality of life in cities,
sincemostcities in developingand developedcountriesare facing escalatingmotorizationand
mobility demandgCanitez, Alpkokin and TopuzKiremitci, 2020; Goldmanand Gorham,2006).
However,apartfrom the increasingiendencyto useprivate car, the pandemichascontributedto
the recognitionof the importanceof the active modeof transportation(e.g. bicycle) (Budd and
Ison, 2020; Zhang, 2020). In this context, early leadershipcamefrom the global southwhere
Bogota, Colombia expandedits cycle network to alleviate the pressureon their public
transportation(Nurse and Dunning, 2020). The global north also followed this trend and cities
like New York, and Oaklandin USA, and Milan, Paris,and Brusselsin Europetook up non

motorizedinitiatives (NurseandDunning,2020).

Focusingon theunderlyingliterature, it is observedhata limited numberof studiescanbe found
on the interaction betweenviral outbreaksand mobility as a whole. Some of thesestudies

evaluatethe impact of the earlierviral outbreakssuchas SARS and HIN1 pandemicon travel



behaviorvariationat urban(Kim etal. 2017),regional(Wen, Huimin andKavanaugh2005)and
international(Fenichel,Kuminoff, and Chowell, 2013; Liu, Moss,andZhang,2010)levels.The
findings of thesestudiesshow remarkabledecreasen travel and mobility during the pandemic
period.However,thesestudiesarelimited to the shortrun in which the eventtakesplaceanddo

not explore the postpandemicworld. On the other hand, some studiesfocus on the role of

mobility in the spreadof the viruses(Pestreet al., 2011; Ruan,Wang, and Levin, 2006) where
theyreporta positiverelationshipbetweemmobility andthe virus spread This intuition hasbeen
discussedn a recentstudy conductedin early stagesof the COVID-19 pandemicby Zhang,
Zhang and Wang, 2020, where they found that thereis a significant associationbetweenthe
numberof COVID-19 positive casesin Chinesecities and the frequencyof high speedrail

servicesandflights from Wuhan.

At the time of writing this paper,the COVID-19 pandemicis still ongoing; thus, thereis a
limited, but growing numberof studieson the impactsof the pandemicon the transportation
sectori morespecifically,travelbehavior(e.g.Aloi etal., 2020;BeckandHensher2020a,Beck
and Hensher,2020b; Beck, Hensherand Wei, 2020; de Haas,Faberand Hamersma2020; de
Vos, 2020; Gutierrez,Miravet and Domenech,2020; Hensher,2020; Jeneliusand Cebecauer,
2020;LeeandLee,2020;Molloy et al., 2020;Nurseand Dunning,2020; Parady,Taniguchiand
Takami,2020;Shamshirpouet al., 2020; Tirachini andCats,2020).Table 1 presentsomeof the
key findings of the impactsof the COVID-19 pandemt on travel behaviorin different cities or
countries.Given the transmissiorway of the SARSCow-2 (COVID-19) virus, physicaldistance
emergedas one of the key strategiedo mitigate the virus spreadthus, someform of mobility
restrictionswereinevitable.Within this context,somecountriesdecidedto takedrasticmeasures

such as the early lockdown in Wuhan, China, where some other countrieslike Japanrelied



largely on requestsfor self-restriction including but not limited to teleworking and avoiding
unnecessaryravelling (Shaw, Kim and Hua, 2020). As given in Table 1, changesin travel
behavior,apartfrom the perceptionof the risk posedby the pandemicon individuals and self

regulation,rely on governmentameasuresConsequentlybehavioralchangesresentedn this
study and studiespresentedn the table might only reflect short term effects. In other words,
long-lastingimpactsof the pandemian travelbehaviorshouldbe evaluatedn a post COVID-19
world, which hasnot yet realized.However,pastexperiencefiaveshownthatdisruptingimpacts
on travelbehaviorareonly achievableduring the periodwhenthe eventtakesplace(Brewerand

Hensher2001;NguyenPhuocetal., 2018;Parkes,JopsorandMarsden2016).
3. Surveyand Data Collection

A paperbasedpanelsurveywas conductedn Istanbulto focuson the dynamicsof daily travel
behaviorand to evaluatethe immediatechangesn | s t a n bdravel behavisréausedby the
governmentaimeasuresandi n d i v isafrestrict®rddue to the COVID-19 pandemic.Our
threephasdongitudinalpanelstudywasconductedetweenJanuary2020,whenCOVID-19 was
anepidemicin China,andApril 2020,whenit hadturnedinto a global pandemicThe phaseof
our study are as follows: phasel: i t odiseedardof the virusin Tur k phase2: ir ai sed
sensitivity to the virus risk basedon the experiencef Iranand|l t a angghase3:fiact ual
engagementith pandemigroblemsinthec o u n FigusebandFigure?2 illustratethetimeline
overwhich the surveyswereconductecandthe measuresakenby the governmento containthe

virus spreadrespectively.



Table 1: A reviewof theimpactsof the COVID-19 pandemian travelbehaviorin differentpartsof theworld.

Research

Studytimeline (key datesin targeted

region) Region Analyzing Method Key findings
Wavel: 1-8 Apr 2020 Kanto Grocery Paneldata,
Parady, Wave2: 16-23 Apr 2020(first positive region shopping, descriptive  Significantdropin activity levels.Severe
Taniguchiand caseon 24 Jan.in Tokyo andfirst deathon inclg din othertypesof  analysisand  reductionfor leisureactivities,eatingout
Takami 14 Feb.in mainlandJapanlinitial request Tok og shopping, adiscrete (aloneandin group)andmoderate
(2020) on cancellingor postponingarge scale 3 Y n eatingout, choice reductionfor groceryshopping.
eventson 26 Feb.Requesbf 6 s tata y (Japan) andleisure approach
h o mia Bokyoon26 Mar.)
25 Apr-2 Jun2020(first positivecasein
Illinois on 24 Jan.First deathin lllinois on SPRP Significantincreasen teleworkingfor 5
17 Mar. Closureof schoolson 13 Mar. Teleworking, surve daysaweekduringthe pandemic65%
Shamshiripour  Closureof all restaurantsindbarson 15 Chicago online Descri 3t/i,ve growthin onlinegroceryshopping(before
etal. (2020) Mar. Cancellingall 50+ gatheringon 16 (USA) shopping, Py andafterthe6 s tathgmeo r d e r |
> . andstatistical o . . )
Mar. Statewided s tatd p merdier airplanetravel analvsis Significantreductionin thed f u &iru r
betweer1 Mari 7 Apr.; thenextended y t r a stadetb§therespondents
till 30 Apr.)
. . 44% of workersstartecdteleworkingor
27 Mar-4Apr _2020(f|rst posmvec_aseon increasingheir level of teleworking.55%
27 Feb.andfirst deathon 6 Mar. in the o )
: X and68%reductionin amountof trips and
De Haas, NetherlandsCancellingall eventswith Outdoor Paneldata, . . X
o . - o distanceravelled,respectively(duringthe
Faberand 100+participantsandencouraging The activities, descriptive .
. ! . o pandemiccomparedo thefall 2019).
Hamersma  distanceeducatioron 12 Mar. Cancelation Netherlands  work and andstatistical . .
) . . . Decreas@f around90%for trips by public
(2020) of all flights from Iran, Italy andChina education analysis S . .
. ! - transportSignificantincreasen tendency
sincel3 Mar. extensiorof all restrictions : )
; to useactivemodessuchaswalking and
till 28 Apr.) . .
bicycleandalsoprivatecar.
Stockholm, I?{;aéts;n Highestdecreasén useof public transport
Jeneliusaand Vastra Public validations in Stockholm Ridershipsignificantly
Cebecauer Mar - May 2020 Gotaland, transport salesand ' declinedfor rail andbusbut moreserious
(2020) Skane ridership. assenaer for rail. Shift from public transporto
(Sweden) P 9 privatecarandto someextentto bicycle.

counts




Table 1: Continued.

Studytimeline (key datesin targeted

Research region) Region Analyzing Method Key findings
Lastweekof March2020andcollectedby Overalltravel, SRRP ?lgge sttreductcljonlnfaggrle;gta'tenp belolgtgs
15 Apr. (first positivecaseon 25 Jan.and travelby o priva gpar( ropirom _ 7rips aweekto
Beckand first deathon 1 Mar. in Australia.Banon mode travel survey, 8). Significantreductionin useof rail and
Hensher largegatheringson 16 Mar. Further Australia b u’r ose Descriptive bus.Almostatwofold increasén the
(2020a) restrictionson 21 Mar. Be g'inningof te)I/eF\)/voFking’ andstatis.tical numberqf thqseshifting to 5 daysof
lockdownon 23 Mar. Easterd s tatd yp m shopping ' analysis teleworking.Highestdropfor outdoor
on5 Apr.) leisureactivities.
Aggregatdravelhasincreasedy 50%
Overalltravel sinceeasingtherestrictions put still less
23 May, 15 Jun2020(first positivecaseon travelb ' SPRP thanaround65% of thatfor before
Beckand 25 Jan.andfirst deathon 1 Mar. in mode tra)\//el survey, pandemidays.Significantreboundfor
Hensher Australia.Easeof restrictionin NSW, first ~ Australia b u7r ose Descriptive  privatecaruse.Alleviated concernon use
2020b roundon 15 May, secondoundon 1 Jun. YPUIROSE, - ystatistical of public transporicomparedo the peakof
teleworkin
andthird roundon 1 Jul. shoppingg, analysis outbreakbut still far morethanpre-Covid-

19 days.Teleworkingis continuing.A
largeincreasen bicycleuse.

Apart from governmentalmeasuregresentedn Figure 2, the Istanbul Metropolitan Municipality re-plannedmany of its public

transportatiorservicesncluding rail androadfacilities suchasendingmetroservicesearlierat 21:00, haltingthe NostalgicTramand

Funicularlstanbulservicesup to a further notice,andonly acceptingpassengerasup to 50% of the facilities capacityas part of the

coronaviruscountermeasureslt shouldbe notedthatRamadanMu s | ihatysnonthstartedon 24 April in Turkey,andthushadno

impactonther e s p o rirdvelbbehasidin anyof thephases.



15 & 20t Feb 2020

COVID-19 virus outbreak

Italy & Iran

10t Mar. & 17t Mar. 2020
COVID-19 virus outbreak & First death in

Turkey

2

|

Late Dec. 2019 & 11t Jan. 2020

Detection of a novel coronavirus
Wuhan, China & First (officially)

reported death in Wuhan

T

Phase 3

Phase 2
25t Feb—8th Mar 2020

Phase 1
18t Jan—10t Feb 2020

234 Mar—24% Apr 2020

Figure 1: Datacollectiontimeline.
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Figure 2: Key measuresakenby thegovernmentn theinitial stageof COVID-19.

Our surveys were structured to collect information in four major categories:1- socio

demographicdetails such as gender, age, educationallevel, householdsize, as well as the



economicfactorsincluding occupationtype, income and householdncome, car ownershipand
accesdo car in the household;2- working conditionsand an extensiveset of questionsabout
changesausedoy the pandemidn issuessuchas commutingpatternand working system(e.g.
shift to teleworking); 3- participationin social/recreational/leisuréSRL) activities as a whole
including family visits, goingto cinema,park, gym, joining sport,culturalandsocialevents,and
indoor/outdoorgatherings;4- in-store and online shoppingwhich coversgrocery shoppingas
well asurgentneeds(e.g. pharmacy).The major interesthereis how peoplehavechangedheir

mobility for different trip purposesduring various (early) stagesof the pandemic,andto what
extent.Transportmodesandattitudestowardsthemarealsoemphasizedhere.To do this, survey
guestionnairesvere distributedduring different phasesof the study, as shownin Figure 1. In

order to make comparisonbetweenequal durationsin different phases(with different phase
durationsi dueto the unpredictablenatureof the virus andits spreadin different regions),the
respondentsvere askedto report their activity patterns,frequenciesand transportatiormodes
duringthe sametime span,perweek (lastweek),in anyspecificphaseThed s n o wmanipll
techniquewas usedto collectdataonr e s p o ntrdvelbehaviér.The reasonfor selectionof

this samplingmethodwas the lack of the accesdo a marketresearchirm or online platforms.
Indeed thevirus outbreakandimposediskswereincessantlyunpredictab) andrapidly growing
all aroundtheworld in the early stagesandconsideringhetoolsavailable the only viable means
of datacollectionfor this initial studywasconveniencesamplingmethodssuchasthe snowball
approach.The respondentsvere informed that the surveymight be repeatedn the future with

regardto the worldwide progresseof the virus outbreak.In this context,a sampleof 144
individuals who respondedo all phaseswvas produced.The descriptivestatisticsfor the socic

demographiattributesaresummarizedn Figure3.
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Figure 3: Descriptivestatisticsfor the socicdemographiattributes.

Given the natureof the snowballsamplingapproachand also predominantconcentratiorof the

study on homework trips, unemployed,lesseducated,senior citizens (elderly) and retired

individuals are underpresentedn the sample.In otherwords,a samplesize of ¢

p T might

not be fully representativef a megacitysuchasIstanbul,but it might be big enoughto provide

indicationsandinsightsof the key developmentsincewe areusinga paneldatain which each

phasehadexactlythe samerespondentseportingthe changesn their travelbehaviori the scope

of this study.

4. CaseStudy Findings

Inclusion of the panelstudy in this researchhas pavedthe way for a detailedexploration of

longitudinal changesn travel behavior.This sectioninitially reportson a brief overview of the



changesn commuting,SRL, and shoppingactivities,r e s p o nsdnsitivity ® ¢he threatand
their concernsaroundthe pandemicin transitionsfrom phasel to phase2 and similarly from
phase2 to phase3. Figure 4 presentghe changesn homework, SRL and shoppingactivities
where the term 6 ¢ h a refgre &imost wholly to reductionsin travel. Figure 5 shows the
r e s p o nldvelrot @idcern about the virus during different phases.The figures help
demonstratéhe importanceof the sensitivityto the virus spreadrisk to makechangesn mobility
patternslt is clearthatin transitionto phase2 wherether e s p o nsensitivitywad called by
the virus outbreakin Iran and Italy, SRL activities experiencedsubstantialweekly decline of
almost36% (T8t x T 1T T 0 T o)womparedo thefirst phaseThis reductionwas 3.4%
and 2% for the number of days travelling to work and shoppingfrequencies,respectively.
However,the major changesoccurredin transitionto phase3 of the studywhere64.5% of the
respondentseporteddeclinein the numberof daystravelling to work or university causedby
switch to teleworking or distance education and working place closure, 77.8% reported
significant reductionsin SRL activities and 23.6% reported declinesin weekly shopping

activities.Eachof thetrip categoriewill beanalyzedn detailin the following subsections.

10% Changed the number of days
travelling to work

59% took

70% Changed SRL activities the risk
serious

0% Changed grocery shopping
frequency

2.9 % Changed the number of days
travelling to work

41% did
not take the
risk serious

‘ 33.5% Changed SRL activities ‘

2.2% Changed grocery shopping
frequency

Transition from Transition from
- Phase 1 |:| Phase 2 - Phase 3 phaseltophase2 - phase 2 to phase 3

Figure 4: Activity changeor differenttripsi phased-3.
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Figure 5: R e s p o nlevelof toacérmboutthevirus outbreakduringdifferentphases) using
facemaskin public spaced) pursuingnewsaboutCOVID-19 c) observingsymptomsof the
virus which aresimilar to flu andd) potentialof thevirus to threatcountriesall aroundtheworld.

4.1.Commute Trips (Work and University)

Givenin Table2 andFigure6, theresultsfrom ther e s p o npHaseh dndpbase2 6 n u ndf e r
daystravellingto w o r ikdécatethat the outbreakof the virus in Iran and Italy did not resultin
significantdeclineof commutefrequencyin Istanbul.However,this reductionin transitionfrom
phase2 to phase3 is statisticallysignificant. This significantdeclinemight be explainedby two
major factors:First of all, the 3 roundof the studystartedon 23 March right after the outbreak

of the Coronavirusin Turkey. Consequentlythei n d i v isehgitigity te the virus wasin its
peak.Furthermorethe mostimportantfactorbehindthis reductionwasrelatedto the preventative

measurestaken by the government.In this context, many professionsand working places



including but not limited to the restaurantshbarbershops,cafes,and entertainmenplaceswere
obligedto ceaseheir activitiesuntil a further notice. Almost all of the schoolsand universities
shifted to distanceeducation.Numerousfirms initiated the processof teleworking. Elderly
citizens (65+) and youngsters(20-) had to stay home causedby a governmentalprohibition

startingfrom late March.

Table 2: Exploringchange$o commuteandtransportmodes.

Mean S.D. t-stat f-value
Variable
Phase Phase Phase Phase Phase Phase Phase Phase Phase Phase Phase Phase
1 2 3 1 2 3 1Y2 2Y3 1Y3 1Y2 2Y3 1Y3
Numberof days
travellingto 5.15 5.09 2.97 1.29 1.40 2.54 1.80 11.77 11.97 .074 .000** .000**
work/university
Walk 1.15 1.16 0.66 2.36 2.37 1.79 -1.00 3.49 .319 319 .000**  .000**
Cycle 0.12 0.12 0.08 0.82 0.82 0.65 - 1.18 1.18 - 241 241
Roadpublic ok ok
transport 1.72 1.60 0.66 2.48 2.44 1.75 1.61 5.92 6.34 110 .000 .000
Rail 1.30 1.19 0.31 2.58 2.52 151 2.27 5.27 5.63 .025*  .000** .000**
Privatecar 141 1.54 1.24 2.38 2.41 2.12 -1.77 1.68 0.89 .079 .096 .376
Rideshare 0.82 0.76 0.52 1.96 1.92 1.55 1.38 2.53 2.93 171 .013*  .004**

*Significantatb 8t p** Significantatb 8t p
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Figure 6: 6 N u maf daystravellingtow o r k / u n duving different ppades.

As is clearfrom Table2 andFigure7, whenit comesto the transportmodesduring phasel, it is

observedthat the highestmeanfor utilization while commutingto work belongsto the road



public transportatiorfacilities including bus,BRT and minibuswith averageuseof 1.72timesa
weekfor 144 respondentsPrivatecar follows with an averageof 1.41. Rail facilities including
metro,tramandlight rail arein the 3 placewith averageof 1.30.Walking (morethan15 min) is
alsoavery commonmodefor homework trips with 1.15averageHowever this is mainly dueto
the distanceof ther e s p o nresidemttal®dationsto the metro platformsandbus stations.In
Istanbul,it is very commonandacceptabldor individualsto walk for 15-20 minutesto reachthe
public transportationfacilities (particularly metro and BRT) with regardto the lower-rent of
housingin sucha distancecomparedo thosein immediateproximity to suchfacilities. Rideshare
is alsoa commonmodewith an averageof 0.82. This is mainly dueto the fact that almostall
universities schoolsandbig companiesavetheir own shuttlevehiclesto the centralnodesof the
city. Furthermore,it was observedthat some respondentsoutinely use carpool with their

colleaguesvhile commutingto their working places.

It wasclearly observedhatthereis anincrementin the numberof thosewho havestartedto use
private car insteadof public transportationor thosewho have startedto use the private car
belonging to the other membersof householdduring phases2 and 3. However, distance
educatiorandteleworkinghaveoutweighedhe mentionedact during phase3 wherethe number
of thoseindividuals startingto use private car during phase3 was lessthan the declinein the
numberof thosepeopleshifting to distanceeducation/teleworkingvho wereusedto useprivate
carto commuteduring phasesdl and2. Finally, it wasobservedhatthe meanuseof aerialcable
car, motorcycle, bicycle, taxi and ferry (0.00, 0.08, 0.12, 0.10, and 0.03 times a week,
respectively)is negligible for the homework trips of the respondentslt should also be
mentionedthat basedon the symmetryof the round trips (homework and work-home)all the

valuesarefor oneway homework trips.
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Figure 7: Reportecaverageveeklycommutetrips by modes.

In analysisof the significanceof the changesn useof eachtransportmodein transitionfrom

phasel to phase?, it wasobservedhatthe only statisticallysignificantreductionis relatedto the



rail facilities. All othermodesof transporthave not undergonea statisticallysignificantchange
from phasel to the 2" phase.In addition, private car is the only mode which has gained
popularity for commutein transition from phasel to phase2 and all other modes have

experiencedomekind of reduction.

As is shownin Table 2, walking, road public transportationrail and ridesharemodeshave
undergonestatistically significant reductionsin being usedby the respondentgor their home
work trips. Basedon both empirical dataand commonsensethe major pointstriggering these
reductionsare the shifts to the teleworking/distanceeducation system by numerousfirms,
universities, offices and other working places closing the working places due to the
governmentalmeasuresandthe r e s p o ninteasadien@encyto use private car for their
homework trips. Theincrementin privatecarusagen transitionfrom phasel to phase2 canbe
associatedo ther e s p o nsdnsitivity sodhe virus news coming from Iran and Italy. The
changesn privatecarusefrom phase2 to phase3 arenot statisticallysignificantwherethereis a

reductionin the overalluseof privatecarin transitionfrom phase2 to phase3.

Anotherinterestingfact aboutthe homework trips is thatin phasel a remarkablegoortion of car
ownersstill preferredto use public transportationln fact, fuel costsin Turkey are very high
comparedo the generalincomelevels.Fuel costsfluctuatebetween6.5to 7 TL perliter (1 USD
= 7.29TL; asof 09.August.2020herethe minimum wagefor 2020is around2300TL anda
remarkableportion of the nationarebeingpaid basedon the minimumwageapproachThereare
severaltoll roadsin Istanbul.All passedrom the Europeanside of the city to the Asian side
using BosphorusBridgesand EurasiaTunnel are upon payment.Thus, it is somehowcostly to
routinely useprivate car for homework trips. However,during phase2 and 3 of the study,all of

the carownershaveusedtheir privatecarfor homework commutesyithout evenoneexception.



This might be explainedby the fact thatindividuals haveprioritized healthover economy.They
have preferrednot to take risks on public transportation.This may give us the opportunityto

estimatep e o pvaleedffealthunderpandemicsituations.

It was observedhat therewas no relationbetweenthe 6 n u mdf @aystravelingto w o r dnd
genderage,incomelevel, carownershipandhouseholdizeduringany phasesOccupationtype
is the only factorwhich hassignificantrelationwith the numberof working daysduringall three
phases.A chi-squaretest of independencevas performedto examinethe relation between
commutingdaysandoccupationtype wherethe relationbetweerthesevariablesweresignificant,
2 T pTT vt Simp? th prT ¢o&¢EP Simpand? T O
PT T po&oD 8 for phased to 3, respectivelyTo be morespecific,with regardto the
breakdownof the commutingdaysbasedon the occupationtype during phasel of the study, it
was clear that the significant difference was related to the private sector employeesand
governmenemployeesAlmost all of the governmenemployeesandacademiciantaveworked
5 daysa week.On the otherhand,morethan half of the private sectoremployeeg38 out of 64
respondentshave worked 6 days a week since most private companieswork half a day on

Saturdaysn Turkey.Besidestherewasno parttime workerin public sectorbut a few members

of privatesectorwereparttime employeesvorking 4 daysor lessaweekduringphasel.

Businessowners and studentsare among those with the highest flexibility in number of
commutingdays. Therewas no remarkablechangein any occupationg r o unpn@bsrof days
travelling to work or university during phase2 and working patternswere similar to the first
phase.However, the changesduring phase3 were enormous.Commutingdays of all of the
academicianandstudentsdeclinedto zerodueto the shift to the distanceeducatiorsystem.The

public sectorwith its limited applicationof shift work practiceexperiencedminimum changes



comparedto the private sector.Basedon the mentionedshift work system,weekdayswere
divided into shifts during which workersin the samedepartmentvould performtheir dutieson
scheduleddaysto minimize contact.Approximately,one third of the private sectoremployees
commuted4 daysor lessduring a weekat 3" period basedon the shift to teleworkingsystemor
shift work. More thanhalf of the busines®wnerscommutedessthan3 daysa weekwhich made
themthe mostflexible groupamongall otheroccupationtypes.Figure8 and Table3 presenthe
exploration of different transport modes used for commute based on socicdemographic

characteristics.
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Figure 8: Averageweeklyuseof differenttransportmodesfor commutingbasedn various
socicdemographigroups.



Table 3: Exploringtransportimodesandsociodemographic§or commute.

Mean S.D. t-stat n-value

Variabl
anable Phase Phase Phase Phase Phase Phase

Phase 1 Phase 2 Phase 3 Phase 1 Phase 2 Phase 3 1 5 3 1 5 3

Male private car
use (MPCU) vs. MPCU=1.90 MPCU=1.98 MPCU=1.73 MPCU=2.63 MPCU=2.60 MPCU=2.32
Female private FPCU=0.80 FPCU=1.00 FPCU=0.64 FPCU=1.89 FPCU=2.05 FPCU=1.67
car Use (FPCU)

2.93 2.52 3.26 .004**  .013* .001**

Female road

public transport
use (FRPTU) vs. FRPTU=2.05 FRPTU=1.89 FRPTU=0.78 FRPTU=2.48 FRPTU=2.44 FRPTU=1.89
Male road public ~ MRPTU=1.45 MRPTU=1.38 MRPTU=0.56 MRPTU=2.46 MRPTU=2.42 MRPTU=1.64
transport Use

(MRPTU)

1.44 2.16 0.73 .153 .208 .465

Female rail use
(FRU) vs. Male
rail Use (MRU)

FRU=1.88 FRU=1.72 FRU=0.56 FRU=3.05 FRU=3.01 FRU=2.11

MRU=0.84 ~ MRU=0.78  MRU=0.10  MRU=203  MRU=19  MRuU=0.70 2% 217 168 .021% .033" .097

Older (40+) car

use (OCU)vs. ~ OCU=1.88  OCU=1.85  OCU=150  OCU=2.61  OCU=257  OCU=2.22

Younger (40-) car  YCU=1.07  YCU=132  YCU=1.06  YCU=2.16  YCU=229  ycu=203 % 217 122 051 205 .27
use (YCU)

Younger (40-) rail

use (YRU) vs. YRU=176  YRU=1.58  YRU=0.44  YRU=2,93  YRU=2.86  YRU=1.8 . .

Older (40+)ral  ORU=065  ORU=0.65  ORU=0.12  ORU=182  ORU=182  ORU=0.69 280 239 144 .006™ 018"  .151
use (ORU)

Mid-high income
car use (MHICU)
vs. Mid-low
income car use
(MLICU)

MHICU=3.51 MHICU=3.59 MHICU=2.41 MHICU=2.66 MHICU=2.58 MHICU=2.36

MLICU=0.68 MLICU=0.83 MLICU=0.84 MLICU=1.78 MLICU=1.91  MLICU=1.87 6.02 5.98 3.65 :000™ 000 000"

*Significantatb 8t p** Significantatb 8t p






