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Thesis summary

Large changes to Dutch travel behaviour occurred due to the pandemic and government policy
surrounding it. Within this report, particularly abrupt and structural changes to commute take
importance, as the pandemic and the widespread adoption of working from home (WFH) (CBS,
2021a) resulted in a temporary decrease in car use and congestion during rush-hour (Bremmer,
2020). Post-pandemic however, there still appears to be a structural effect on commute behaviour,
as car usage and particularly public transport (PT) usage appears structurally lower and WFH
adoption remains partially in place. This shift is likely due to circumstances of the pandemic and
government COVID policy causing a change in commuter outlook on their commute behaviours.

Public discourse on the subject saw changes and attitudes among Dutch commuters have and will
continue to impact their travel behaviours (van Wee, et al., 2019). Widely held attitude changes will
indirectly influence behaviour trends and resulting government and employer policy. This mix of
public involvement, the technical transport system and related policy advise, make research into
pandemic effects on travel behaviour a prime topic for discussion within a CoOSEM master thesis. It's
results offer societal relevance, as new insights allow for advice on sustainable commute policy.
Central to this thesis lie changes in attitude towards the car, the longstanding former main method
of commute, and WFH, the newly surging practice that partially supplants commute trips. Car use
saw a change as the pandemic popularized the purchase of second hand cars (Jansen, 2021) and PT
users seem to have structurally traded PT for the car due to the pandemic (CBS, 2021d, Hamersma et
al., 2021) which goes against years of policy promoting PT as an alternative to car usage. WFH on the
other hand became the mode that gained structural popularity and growth among car users, PT users
and cyclo-pedestrians alike (Hamersma et al., 2021), but the slow return from WFH post-pandemic
moves largely through the car, where much of the commute sticks around not returning to PT.

This master thesis was written to answer the following main research question;
What different societal perspectives on changes in attitude towards private car usage, working from
home and overall commute travel behaviour can be identified as a result of the COVID-19 pandemic?

This presents 3 knowledge gaps, offering different scientific contributions. Firstly, a main empirical
contribution, granting direct quantitative insight into the statistically distinct attitudes among
different Dutch societal groups about commute behaviour, such as changes in perspective on WFH,
cycling, car and PT use, following the pandemic. Secondly, a theoretical contribution determining
how usable newly developed theories and conceptual models on attitude change are in application
to a real case. In this case, the change of attitude triggered by changes to travel behaviour due to the
COVID pandemic. Thirdly, a methodological contribution determining how suitable the use of Q-
methodology is for measuring dynamism in societal attitude and in turn the effects of attitude on the
behaviour of individuals. Q-methodology traditionally measures an attitude-snapshot of the current
respondents' attitude towards a certain subject, allowing them to be clustered into groups (Watts &
Stenner, 2005). A different way of questioning about change of perspective on travel, seeks to
explore methodological efficacy of adjusting Q-methodology use to include dynamism in perspective.

The main research question is answered through 6 sub-research questions. The report features a
singular methodology section, but when summarizing the research that was undertaken, it will
describe the different steps of Q-methodology as it was incorporated through research questions.

The summary will follow the following research flow; First gather information regarding commute behaviour,
attitude and policy. Secondly, identify and adapt methods to measure attitude change. Thirdly, execute data
gathering on commuter attitude and behaviour. Fourthly, examine said gathered data on commute behaviour
and characterise results. Fifthly, evaluate empirical, theoretical and methodological results. Lastly, draw
conclusions, offer policy recommendations and evaluate research in general.



Firstly, there's a need to gain understanding of the overall trends in Dutch car usage and commute
behaviour, to determine yet unexplored longer term effects of the pandemic (Van Wee & Witlox,
2021 ; Thomas et al., 2021) on changes in these trends and travel habits. This will aid in better
evaluating recent changes in commute and policy, through answering research sub-question 1;

1: What historic and societal developments and trends surrounding car ownership, car usage and
government daily (commute) transport policy can be identified, including their influence on travel
behaviour change?

This sub-question was answered through conducting a limited historic literature review over a period
of 35 years of government reports regarding commute, offering insight into historic behaviour
changes, policy changes and overview variable changes. On the topic of behaviour change there's
been the identification of slowly lessening individual mobility, in the sense that the number of daily
trips slowly keeps decreasing while congestion and time loss increases (MuConsult, 1998; G.J.A. Al,
2006; KiM, 2019; F.M. Roschar, 1997). However there's also increase in mobility as total travel
distance continues to grow, if not more slowly. Congestion, particularly during evening rush (G.J.A.
Al, 2006), is caused in part by commuters. This was further emphasized during the pandemic where
congestion dropped by over half. Influence of the car is confirmed through direct and structural shift
of commute travel towards WFH during both lockdown periods. Structural car decrease in the past
often grew back fast (KiM, 2021), the current decrease will likely also only be temporary.

In a policy sense, reports don't mention WFH or teleworking much (KiM, 2019; KiM, 2015), as it
appears to not have been a serious part of policy. Meanwhile, most policy that was aimed at
congestion reduction includes infra expansion, a method that was repeatedly identified as reaching
its limit (F.M. Roschar, 1997), although government does keep engaging in the practice (KiM, 2019).
Similarly, old expectations of the car going out of style fall flat, as the car remains ever popular
among commuters (KiM, 2021). Holding on to old habits is also seen in how reports measure
mobility, largely sticking to the same more economically measurable variables that were already
used in the 90’s (MuConsult, 1998; G.J.A. Al, 2006; KiM, 2019). Attitude is often identified as
important, but quickly disappears from reports. As attitude plays an important part in influencing
behaviour (van Wee, et al., 2019), proper identification is thus necessary for successful policymaking.
Identified policy trends and variables are taken forwards to SQ 2, 5 and survey development.

Having thus identified attitude variables regarding commute through this historic review and other
additional desk study on knowledge gaps, the need to better implement these variables within data
and policy evaluation becomes clear. Thus it’s necessary to conceptualise a framework on how these
variables and their effects are categorised, through answering research sub-question 2;

2: What theory on travel behaviour, regarding the influence of attitude and habit, can be applied to
identify the variables in attitude changes towards travel impacted by the pandemic?

A qualitative desk study largely adapts the framework by van Wee, et al. (2019), to explicitly explore
and propose improvements to the viability of the framework. Frameworks on the built environment
and its relation to attitude and behaviour, are useful for classifying the different factors influencing
travel behaviour, but limited in framework depth. The model for attitude change by van Wee et al.
(2019) goes more in depth, but similarly feels a little broad in how it defines environmental triggers,
outside variables influencing attitude change. The model solely investigates attitude change and does
this well. However, criticism of the model also considers that analysis of change is somewhat difficult
without taking baseline attitude before change into account. This thesis sees investigating attitude
change itself as a goal of its own, as it would determine whether the more traditional, less labour and
time intensive simple method of Q-methodology is able to properly catch dynamism. Rather than
unnecessarily widely and impractically expanding the model and in turn the Q-set and survey. The
conceptual model proves useful as a tool for explorative analysis, but is limited in its connection to
the creation of a Q-set, indicating the need for changes to methodology in future research to assure



a better connection. The model identifies different triggers influencing attitude change, many of the
triggers mention the importance of relation to colleagues employer, which is a variable that wasn’t
considered much before. Similarly, while variables such as the effect of WFH on attitude towards
other commute modalities were implicitly mentioned in the policy literature, the social effects of
WFH or the effects of WFH on the attitude towards itself are newer.

Having done preliminary literature research leads to exploring Q-methodology, the construction of
online survey and the further statistical evaluation of survey results, to answer the following research
guestions. The online survey makes use of Q-methodology to measure respondent attitude on a
selection of statements, the Q-set, and through the statistical method of principal component
analysis cluster groups of respondents, the P-set, together in groupings of commuters with similar
changed attitudes on commute as a result of the pandemic. These groups are called factors and,
evaluated through factor analysis, they represent significantly held perspectives within society. In
this case perspective on changed attitude towards commute. This thesis is special, as normally in Q-
methodology respondents are asked to rank statements on their static opinion to measure their
attitude towards certain subjects, this is the Q-sort. In this study, statements within the Q-set feature
questions regarding change in opinions, investigating dynamism in opinion among respondents and
evaluating whether it’s possible to properly measure change in opinion within this method.

Thus, when constructing this Q-set a selection of statements are chosen from a concourse, a broad
collection of gathered statements from public discourse on commute and the pandemic. Based on
findings within desk studies a concourse of around 200-250 statements was developed surrounding
the topic of commute and the pandemic. A selection of 50 statements was made for the Q-set. The
subjects of this Q-set are spread halfway between the subject of WFH and of commute modalities,
like PT, cyclo-pedestrianism and car usage and ownership which takes emphasis. Due to a lack of
recent statements on these latter subjects in regards to the pandemic, an open survey among was
carried out to widen the concourse. Both the additional survey, as well as the final Q-method related
survey was spread online to respondents within the researchers professional circle. Respondents are
Dutch nationals above the legal driving age with the ability for respondents to (partially) work from
home or to have (partially) worked from home during the pandemic. Accompanying this survey is an
extra multiple choice survey that measures respondent characteristics relevant to commute, their
pre- and post-pandemic commute behaviour and questions on the evaluation of the survey itself.

These additional questions help evaluate variables that weren’t captured within Q-sort regarding
commuter characteristics. Results regarding commute behaviour from the post Q-sort questionnaire,
for the entire P-set, primarily show the shift in mode use from before to after the pandemic. Car use
decreased on average by 22%, distribution of the number of workdays per week skewing from
around 4 to around 2 among actual users. PT use decreased by half, resulting in hardly 0.38 days in
use on average. Cyclo-pedestrianism decreased only slightly by 19%, the skew of actual use among
multi-modal commuters moving from 3-4 to 2. Full-time cyclists continue their use the same amount.
Lastly, WFH saw an enormous increase of 154% to 2.56 days on average. As respondents are already
able to work from home as a requirement to participate, they’re likely more positive and engaged in
WFH use than the average Dutch population. This relates to results showing a higher representation
of office jobs and only 25% of respondents planning full return to old commute behaviour. Keeping
these results in mind, through Q-method preparation, research sub-question 3 can be answered;

3: What different perspective clusters on changing attitude towards car ownership, usage and travel
behaviour can be found within Dutch society, in regards to pandemic impact?

It answers this sub-question through using factor analysis, as described in the methodology section.
This factor analysis resulted in the identification of 8 different statistically significant factors; societal
perspective groups concerning Dutch commuters changed attitude towards commute. The number
of factors was rather high, but necessary for statistical reasons. This was likely due to the fact that
the subject of this thesis is broad with a large Q-set featuring many different subjects. Different



modality users years’ of experience through commute behaviour informed their attitudes differently.
Their attitude would thus change differently when exposed to triggers of circumstances surrounding
the pandemic. Table S.1 shows identified factors, i.e societal perspectives.

Factor titles Primary (former) commute based on attitude Status of attitude towards WFH

1; Car commuters that strongly shifted to Primarily car users Have embraced WFH

structurally working from home

2; Car commuters looking to return to pre- Primarily car users Have denied WFH

pandemic commute behaviour

3; Multimodal opposers of working from Primarily multimodal cyclo-pedestrians Have denied WFH

home themselves (due to their work circumstances)

4; Multimodal PT commuters shifting to Primarily multimodal PT-car users Have embraced WFH

WFH, remaining steadfast car owners

5; Part-time cyclo-pedestrians, unchanged Primarily multimodal cyclo-pedestrians Have denied WFH

in their behaviour (due to their enjoyment of commute)
6; Car use opposers, strengthened in THEIR Primarily car users Have become ambivalent to WFH
own personal car use

7; Full time cyclo-pedestrians that have Primarily multimodal cyclo-pedestrians Have embraced WFH

shifted to working from home

8; Commuters generally opposed to Primarily car users Have embraced WFH, despite opposing
government & policy (pandemic) government policy

Table S.1 Factor summary

Those whose attitudes indicate being formerly or still engaged in multimodal (cyclo-pedestrian), have
often been more critical on WFH. The respondents that make up factor 2 and 5 interestingly also
remain attitudinally more attached to the car than many of those whose attitudes indicate that they
used to or still actually do primarily commute by car. This is likely due to multimodal travellers having
the belief that the car is always necessary as back-up to other modalities. Another observation is that
ideological attitudes, not investigated within this thesis, also impact attitude towards commute, in
factor 6 and 8. On the other hand however, attitude affected by such presumed political attitudes
then did not always completely match with other attitudes or actual behaviour indications. This
possible discrepancy is further evaluated through sub-question 4;

4; What are the possible behavioural effects on commute behaviour, of the identified changes in
attitudes towards commute within perspective clusters?

To examine the effects of attitude on behaviour, responses regarding commute behaviour are
examined for respondents within formerly identified societal perspective clusters within SQ 3. The
limited amount of responses was able to give an initial indication on whether expectations on
behaviour are correct based on identified attitudes, interestingly it was also able to see when
behaviour deviated from expectations based on identified attitude. The size of the factors is too
small to draw quantitatively significant conclusions, generalizing them to the Dutch populace of
commuters, however, knowing detailed Q-sorts of these respondents, it was possible to measure
whether statements made on attitude match the actual behaviour of those respondents.

The indications of respondent commute behaviour change seem to generally conform with
expectations based on respondent attitude within the identified factors. Groups that have come to
strongly appreciate WFH, such as factors 1, 4, 7 and 8, generally seem to engage far more in WFH
after then pandemic than before. This is a trend that is seen among most factors, where even
ambivalence towards WFH seems to have resulted in a structural modal shift towards WFH. The
exceptions to this shift are the car commuters within factor 2 that are explicitly opposed towards
WFH, where car use remains the same, and multi-modal cyclo-pedestrians in factor 5 where bike and
PT use remained roughly the same after the pandemic in comparison to before, WFH did not
increase. This latter group is opposed to WFH through enjoying the commute itself, their professed
eagerness to return to their old commute habits apparent within their behaviour. What must be
mentioned however, is that factor 3, cyclo-pedestrians that have come to dislike WFH itself, and
factor 6, car use opposers that were strengthened in THEIR own personal car use, have grown to




(partially) dislike WFH, yet further engaged in the practice as a result of the pandemic. Another
interesting observation is that those generally opposed to government commute and pandemic
policy, now structurally WFH far more, but still use the car at the same level as pre-pandemic.
Knowledge from SQ 3 and 4 on commute attitude and behaviour, as well as information on policy
gathered through SQ1, 2 can be applied to answer research sub-question 5;

5: What are the implications of the findings for government and possible impact on prevailing
government policy?

What identified societal perspectives and change in attitude mean for current prevailing government
policy regarding commute are evaluated through trends identified. This is a qualitative interpretation
of quantitative findings, identifying most important implications for policy. The first general policy
implication, is that WFH policy support or WFH appreciation aspects are widespread among most
perspectives. Even government policy opposers like the practice of WFH on its own. Partial (non-full-
time) WFH is supported by all perspectives. This might be a successful popular base for policy to limit
commute trips in the future if government might wish to choose so. The second implication is that
curbs on car use and policy, such as road pricing (rekeningrijden) or the further establishment of car
use alternatives, remains unpopular among most perspectives. Even among road pricing supporters
and those that tentatively seem to agree that the private car should no longer be as acceptable as it
once used to be, there has been an increase in the sense that private car ownership (for themselves
at least) and the freedom of private ownership has gained new appreciation. They are strengthened
in their personal car ownership and they do not see this changing in the future. However, a sizeable
amount of car users shifting away to WFH have grown far less negative of such policy than they likely
were. The third implication is that simply because commuters often cycle to work, doesn’t mean
they want car use or ownership limited, seeing it as back-up for multi-modal commute or important
for other travel. One could limit car use within commute to limit congestion, but find popular
resistance, even among non-car commuters. The fourth implication is existence of (political) ideology
affecting attitude among some factors, making interpretation of attitudes and effects on behaviour
difficult. View of policymakers on actual attitude change could be positive however, as the group
opposed to car use curb and COVID policy has come to enjoy WFH. While groups traditionally
positive on government policy have become strengthened in their personal car ownership, yet
indications of their actual behaviour still shows car use decrease in favour of WFH. Some groups’
political sentiment does or doesn’t triumph over personal commute experience based attitude.
Having identified changes in attitude on commute through factorisation, having checked the effects
of attitude on behaviour and policy trends, the need to evaluate the used method of 'dynamic' Q-
methodology becomes apparent. This is done through answering research sub-question 6;

6: What facets of Q-methodology have shown the need to be adjusted to account for dynamism and
change within perspective?

This SQ is answered through literature research and respondent consultation on Q-methodology.
Exploratory research through SQ 3 and 4 aided in identifying the efficacy of the future use of the
dynamic Q-methodology. The majority of respondents are generally ready for dynamic Q
questioning. They profess to be perfectly able to answer questions or rank statements based on their
changed opinions. The quality of results is thus ensured. Respondents are more ambivalent on Q-
methodology itself, although in-depth response mostly shows that this is due to the required time
investment, issues with layout when taking the survey digitally through phone and having to abide by
Q-method forced distribution. These issues offer an insight into aspects that would make data
gathering more structured in the future to increase research success. Issues with the introduction of
dynamism into the Q-set were identified, as it risks adding ‘double’ statements in the Q-set that
cause issues during result interpretation. Different interpretation or missing context regarding factor
analysis results due to differently phrased or structured statements, makes later analysis and
interpretation of perspectives more difficult. The implementation of dynamism into Q methodology



within this study, a method that focuses solely on change in attitude itself, containing questions
primarily centred around change in opinion, was largely successful. It was able to identify a number
of significant changed attitude clusters that were insightful in the investigation of behaviour changes
and their relation to policy. It also helped to pinpoint issues with the employed method of dynamic
Q, allowing for more structured and possibly higher quality research in the future.

A more involved method of Q-methodology was drafted, based on experience gained in this study.
This set-up could investigate starting points (formerly held attitude), triggers for attitude change and
change itself. This new method addresses methodological complications in the employed method,
but is also flawed in comparison to the current method. It focuses on a different set-up of Q-set
construction through a more researcher involved method of interviewing to develop concourse. This
method can likely avoid unclarity in statement presentation and analysis, through better following
the model by van Wee, et al. (2019). However, this method requires more researcher guided
interview which might lead to researchers seeking specific answers and not gathering information
from wider societal concourse, but pre-determining interview findings. This risks researcher bias in
interview construction, creating wanted P-set rather than basing it on ‘natural’ discourse.

Conclusion, Policy recommendation and Evaluation

In conclusion, results of research identifies the existence of 8 different societal perspectives on
changes in attitude towards commute as a result of the pandemic. Change in attitude among Dutch
commuters able to work from home was confirmed, as well as resulting commute behaviour. As was
shown by SQ3, societal perspectives were largely identified for what are likely car users and multi-
modal commuters, primarily cyclo-pedestrians. Attitudes are roughly divided into those who’ve fully
embraced WFH, those who've come to deny WFH due to work circumstances and attachment to
their old commute (primarily full-time car users and cyclists), and lastly those more ambivalent
towards WFH often citing attitude towards communication with colleagues having grown negative.
Behaviour generally conforms with attitude change in case of apparent single mode commuters, but
starts to differ among multi-modal commuters where, regardless of negative attitude, WFH appears
to have grown. The exception to these groups are (car) commuters whose behaviour appears
affected by identified unmeasured ideological motivation affecting attitude, which appears counter
to effects of professed attitude on behaviour, which requires further study.

Recommendations on policy are given for each of the 8 identified factors. Where general promotion
of continued WFH encouragement is recommended to curb congestion. Similarly, it was identified
that policy that seeks to directly curb car usage, such as road pricing, remains observed negatively in
most perspectives. However, with former full-time car users becoming less negative on this policy
and multi-modal commuters more negative, policy makers would do well to conduct further research
on the quantitative sizes of these groups, as the apparent large size of more positive former car users
and more negative cyclists might require a fundamentally different view of the subject.

To shortly evaluate different aspects of the thesis; Literature review was seen as successful, offering
all necessary information but selection was often somewhat small due to the large amount of
separate review required through the broad subject. The application of the conceptual framework
could have been more direct. Currently, the framework van Wee, et al. (2019) was mostly used to
explicate the nature of attitude change categorize its effects on commute behaviour. However, direct
application of the framework was somewhat lost within questionnaire construction, as Q-method
requires statement gathering that doesn’t conform to this structure. Future research could mend this
gap through application of the newly proposed method within SQ 6. The execution of online survey
did well, surpassing the aim of 50 respondents. Distribution of the survey was met with technical
issues during the first weekend of distribution, which required technical fixes that highlighted the
need to prepare back-up methods of distribution for future online survey. This underscores some
downsides to an otherwise successful method of necessarily online respondent survey.



Contents

Chapter 1. Problem INTrOTUCTION .......couiiiiiiiieccieee ettt e e e s e e et e e e e tt e e e s abbeeeeabaeaesbeeeasabeeesasaeesnsseeessbeseensaeeeansneas 1
B QLo T =Te o= - o LSS U PP UPTUPUPPRRNE 4
R (I T ol oI Yo o] foX- Yol o WU PRSP OPUTTUPUPPRRNE 4
1.3 Subquestions; Selecting research Methods and tOOIS ........cccviiiiiiiiiiiiece e e eeba e e s saree e eaene 5
1.4 RESEAICN FIOW QHABIam .. .eviiiiiiie et e e e e st e e st b e e e tt e e e eabeeesabaeeenseaeeesabeeesabaeeessaeesnsseeesnsaaeenssaeennene 7

(O =T o =T g |V, =1 d o To T [o] [ -4V AN PP OPPPR 7

2.1 Literature reVIEW = SQUL @Nd 2 ...ccuieeiiiee ettt e ettt e st e e e sttt e e s sa bt e e s b tee e s abb e e s aa bt e e e h e e e e e bt e e e e b ee e e bt e e e ebbeeeeabreeenataeeens 8
1. Desk study empirical knowledge gap eXploration ..........oouiii i e et e e 8
2. LItErature reVIEW - SQL L ... . iiieieieeieiee ettt e e e s ettt e e e e s st ee et e e e s e bbbt e e e e e se s nbeeteee s e s b seeeeeesannnsateeeeeaansnbbeeeeseeannnneeeeens 10
B DESK SEUAY = SQU2 ittt bbb bbbt e b e s bt bbb sbe b nre s 11

32 O B4 =1 d o ToTo o] [oT=A VAN O B 7 [ To I SO O PP ORPPRRT 12
1. Desk study theoretical knowledge gap eXPlOration .........cuiiciiiiiiiiie ettt e e tae e e sae e e s rabe e e e baeeesaraeeens 12
2. Method section — Q-METNOUOIOGY .....cc.uieiiiiriiiieeeerte et st e st e bt e s bt e sanessbeesaseenbeesaneesbeesaneennees 13
3. Q-methodology, dynamism and survey developPmMENT ........cceerieriieriierie et enee e 14
4, Factor analysis CIUSTEIING — SQU3B ..uiiiiiiieciiee ettt et e e et e e e e te e e e etbe e e e sabeeeetbeeeeabaeaessaeeasseeeansaeeassseeesseeesnsasesasseaeans 20
5. Questionnaires POSt-Q SOMT — SQUZ ......uuiiiiiiiicieeeee et e e e s et e e e s e st ae e e e e e sasabaaaeeeeesassraseeeesasnsssaeeeeeassnnareeeeesannnnrrnns 22
6. SUMMAIY CONCIUSION L.eiviiiiiieiiiieiee ettt ettt ettt st e st e bt e st e e bt e e bt esbee s beesus e eabeesa s e e beesaseessaeeabeesaseenneesaneensnesaneennnes 23

2.3 EValuation Of reSUILS = SQU5 @Nd B...eeiiiiiiieiiiei ittt ettt e sttt e sttt e e e bt e e e sba e e s sabaeeessteeesasbeessabeeeesteeesnnbeessnsseesnnsrens 23
1. Evaluation regarding empirical results and POliCy = SQUB.....ccouerruiiriierieiieeeieeee et 23

2. Evaluation response regarding Q-methodology —SQ 5

Chapter 3. Historical trends in mobility @nd POLICY .....cooieiiiiiiiee e s s e s e nee s 24
N R 40T U W o) R V=T =T o To TSSO SURRPPPPRRIOt 25
3.2 Summary conclusion on the historic changes within Mobility; ........c.cccooiiiiiiiiii e 26
3.3 Summary conclusion on the historic changes Within POLICY .........coiiiiiiiiiiiii e e 27
3.4 Summary conclusion on attitude in commute policy and OVEIrVIEW repOrtS; ......ccvveerveeiriieeiiiiieeesieeesieeesvreeesieeesnene 28

Chapter 4. CONCEPTUAI FrAMEBWOIK ....cuiieiieiie ettt e ettt e e te e st eeste e s teesseessteesseeenseesseeenseessseeseesnseenaeesnseessseenseenn 28
L INEEOTUCTION ..ttt ettt b et b e e bt e bt e st e b s b e e s bt e a b e b e s aeesb e e me e e bt e s b e sbeea b e eb e e st e sbeembenbeenbenaeeneennes 28
4.2 Introduction to frameWOork Van WEE, B1 @l ......uuviiiiiiiiiiiieee ettt eecitree e e e e e eeree e e e e e e abaaeeeeeeessasareeeeeessnnrseaesesensnnnens 29
4.3 Conceptual framework 0N @ttiTUAE ........iiiiiiiiee et e e st e e s tb e e s sabb e e s asbaeeetbeeesaseeesnssneaans 30
4.3 Application of CONCEPTUAI FrAMEWOIK ....cciiiiiiiiii ettt et e e et e e e sbb e e s sabb e e e sbaeeetbeeesaneeesnssneanns 32
4.4, Criticism 0N CONCEPTUAI MOTE] .. ..uiiiiieiie ettt e e et e e e et e e e ebe e e e tbeeestseeeeasaeaasbeeeesseeesnsesesasreaaans 34
4.5 SUMMATY CONCIUSION 1.eiitiiiiieiee ettt et e e s e et e st esa e e s reeesaeeeaseesseeenteessseenseesseeenseesaseenseesnseenseeanseenneeeseesnseanne 35

Chapter 5. Results and P-set CharaCteriSatioN........cccuviiiuiiiiiiiiiciie ettt e e e s bbe e s s taeeesabaeesnstaessnseeas 35
5.1 SUMMArY Of P-SEt CRATaCTEIISTICS .uviiiiiieiiiiiieiiieesitee ettt ettt et e e st e e e s baeessabeeeetbaeessbseessabaeesnsseeeassseesnnseaesnsseesnnnns 35
oI 2 0o 012 UL (=N o T=] o 1Y T YU Tl o T V- 36

5.3 General change in commute behaviour due to the PaNdeMIC .....cccuveiieecierii e 38

Chapter 6. Factor analysis and Perspective iNterpretation ...ttt s e s ae e et e e e sabeeesbaeeesneaeas 40

6.1 Factor description @Nd @NAIYSIS .....c.ueeuierieriierie e see et e se et e te et e et e e s e et e et e e ae e e e e e ne e e aeesreeeteeenteenaeeenaeenneeeneennees 41
Factor 1; Car commuters that strongly shifted to structurally working from home...........ccoceiiiiiiiiieniiee e 45
Factor 2; Car commuters looking to return to pre-pandemic commute behaviour ...45

Factor 3; Multimodal opposers of working from home themselves .................... ... 46
Factor 4; Multimodal PT commuters shifting to WFH, remaining steadfast car owners .. 46
Factor 5; Part-time cyclo-pedestrians, unchanged in their DERAVIOUT ...........ooiiiiiiiiiiee e e 47
Factor 6; Car use opposers, strengthened in THEIR OWN PErsONal Car USE........ccueeiiuieiriiieeriiieesiieesieeesieeesreeesseeesaaeessaesssaessnseeessees 48

Factor 7; Full time cyclo-pedestrians that have shifted to working from home....
Factor 8; Commuters generally opposed to government & policy................




6.2 Exploration of factor respondent characteristics and bENAVIOUT ........ccuiiiiiiiiiiiiiiciec e 50

Factor 1; Car commuters that strongly shifted to structurally working from home.........coocuiiiiiiiiiiinie e 50

Factor 2; Car commuters looking to return to pre-pandemic commute BEhaVIOUT .......cocuevviiiiiiiiiiniiniceeee e 52

Factor 3; Multimodal opposers of working from home themSEIVES .........cooiiriiiiiiiiiee e s 53

Factor 4; Multimodal PT commuters shifting to WFH, remaining steadfast Car OWNErs ........ccceeveeriieniienienienieeieeeeiee e 54

Factor 5; Part-time cyclo-pedestrians, unchanged in their DehaVIOUT ..........coviiiiiiiiri e 55

Factor 6; Car use opposers, strengthened in THEIR own personal car use..... ..55

Factor 7; Full time cyclo-pedestrians that have shifted to Working from home..........coc.oviiiiiiiiiii e 56

Factor 8; Commuters generally opposed to 8OVErNMENT & POIICY ....cccueiruiiriiriieiieiierie ettt ettt seeesaeesane e 56

6.3 Correlation and interrelation between different factors........ccoviiiiiiriiiiiici e 57

6.4 SOt SUMMATY CONCIUSION ..viiiiiiiiiiiiiieceiee et et e et e e et e e e ste e s ta e e e e baeeesabaeeeeabeeesasaseeassseesasbeeeaasaaeeassseessbeeesnsensennsaens 59

(O T o) =T gy AR oo [ Tot ATy o] o] ToF: 14 e o PRSP OPPPRRT 59

7.1 Expanded exploration of policy related statements for different factors ..........cccoccveveeeciece i 61

7.2 Additional conclusions and reCoOMMENAIONS .....c..eviiviiiiiiiiiiiieiie et ae b 63

Chapter 8. Evaluation of Dynamic Q-MethOdOIOZY ........cueiiiiiiieiiie ettt e et ee b ee e s aa e e e e tee e eeabaeessteeeeneaeas 63

8.1 Overall response to Dynamic Q MeEthOAOIOBY .....coveruiiriiiiieiie ettt st sr e s s s e snees 64

8.2 SUMVEY EVAIUALION ...ttt st e b e s bt e b e st e e bt e e bt eshe e sabeeeas e e bt e sa s e e bee s b e e naneeabeenaneeneesnres 64

8.3 Dynamic Q-methodology in the future - Synthesizing theoretical framework, methodology and lessons learned....... 67

Chapter 9. Conclusions, Policy recommendations and diSCUSSION .........cccvuiieiiiieeiiiieceiee et et e e e e e are e e ebae e saaeeeeaaeeas 70

LS8 N o Lol [ ] T o LTSRS P PSPPI 70

9.2 POliCY rECOMMIEBNAALIONS ...eetieiiiiieeeii ettt ettt ettt et st e st e bt e sb bt s bt e s a bt e bt e s et e e beesabeesbeesabeesaseebeesabeesnnesaneesnneenneens 75

Chapter 9.3 DiscusSiON @anNd REFIECHION .....ccuiiiiiii e ettt eete e e et e e e e ba e e e e abae e s baeeeeaaaeeeeabeeeansaeaennsreas 77

9.3.1 DiSCUSSION OF LILEratUre FEVIEW ....ccviiiiiiiiiiiieiiiet ettt b et sb et b e st b e b s b bt eaeenbesinennean 78

9.3.2 Discussion of conceptual framework appliCation .........cicciii it et e e str e e e e e e eabe e e e srbeeeenees 78

9.3.3 Discussion of survey and result Gathering ........o.ue oo s 79

9.3.4 Discussion Of resUlt iNTEIPIrETatiON ....cciiuiiiiiiie et e et e st e e s bbee e ssbbeessabaeessstaeeansseessnbeeesnssaesnnene 80

211 o1 [TeY={=Y o o 1Y/ PSR 81

ApPeNndiX A — INFOrMAl INTEIVIEW SET-UD.c...iiiiieiieeieeitie ettt sttt e e st e et e s e e ste e st e e saeeenteesseeenseesseeeseesaseenseesnteenseeanseensees 84

APPENAIX B = QSO BATA 1.uveeriiiiitieeiterite ettt st e st sat et esa bt e bt e e bt e shbe st e e s at e e bt e sa b e e ehb e e bt e shae e b e e san e e neeenteenhreeneennnes 86

APPENAIX C = EVAIUGTION ..ttt ettt ettt st e s bt e s bt e s ab e seesat e e bt e eabeesabesabeesane e neeenteenenesaneennnes 90

PN e o 1= g e [ D W=t = S o 101V - o T o SRS 95

APPENAIX E = Z-SCOTES .uvvieuteereieeitieeteesteesteesteesseesateesseesseesseesnseessesanseesseesnsesanssenseessseessesansessssesnsesssseensessssessseeensessnseensessnseenne 100

Appendix F — Desk StUdy NISTOTICAl FEVIEW ......cciueiiieeiieeieesee ettt sttt sttt e s e e st e et eesaeeeteesaseenseessteesseeenseesnneenseesnseenne 105
T COMMUEE EFAFFIC .ttt ettt et e s e e b e s bt e bt e e e e e b e sa e e b e e et e ae e b e na e e b e s bt e st e s e e e b e sa e bt e e enene e

2. CharacteristiCs Of EMPIOYMENT.......iiiiiiiiirierie ettt ettt ettt et e et e e bt e bt e sbeesheesatesabesabeeabeeab e e be e bt e bt eebbeenbeenbeenbeeseenseesanenane
3. Characteristics of transport system..
4. Policy of employers

5. Evaluation of future goals and consideration Of QtHEUAE .........ccvieiiiiiiii it see et re et et esbeesraeesaeeseerseesaeesseesanesnns 116
Appendix G — Statements COMPIiSING ThE Q-SET .....viicuieeiieiie ettt et e st e et e e s e esseesreeesseeenseesneeenseesnneenns 118
AppendiX H — WoOrk breakdOWN SEIUCTUIE .......oiiiiiiiiiiec ettt ettt e e st e e s tbe e e sbb e e e sabbeeesstbeeesbeeesaseeasnssneenns 126
Appendix | — Data tables in relation t0 Braphs ......ui i e et e et e e b e e e s breeenateeeeas 126

Appendix J — Evaluation of Q-methodology survey and research gathering execution .........ccceceeecuvereenieenie e 130



Chapter 1. Problem Introduction

During the height of the pandemic and shift to working from home in November 2020, Dutch
newspaper Parool (Bremmer, 2020) proclaimed that the definitive answer to traffic jams had been
found. Reallocating car travel to flexible different time slots and the shift to working from home
decreased congestion by 93% compared to 2019. In the summer of 2021, reopening started and
experts expected the effects of working from home to partially remain. Commuters likely wouldn’t
return to rush-hour en-masse, preferring flexible work hours (Kooten & Bolink, 2021). At the time of
writing, the winter of 2021, even when total traffic hasn’t returned to pre-pandemic levels, traffic
jams have returned in full force (van der Wurf, 2021).

The COVID-19 pandemic had a strong impact on travel behaviour. During 2020 and early 2021,
airplane and train passengers massively decreased (CBS, 2021c). The car, while affected early
pandemic, saw less of a drop and car traffic has almost returned to pre-pandemic levels (CBS, 2021c).
This, despite the rise in working from home during the pandemic (CBS, 2021a). Perhaps this can be
explained by the resurgence of homegrown tourism within the Netherlands during the end of 2020
and the beginning of 2021 (CBS, 2020; CBS, 2021b) repopularising the car as a method of tourism?
More likely however, an increase in car use, during specifically rush hour and commute, did occur in
spite of the growth in working from home and its structural growth of popularity. Car ownership was
affected by the pandemic. Sales of second-hand cars grew a lot in 2021 (Jansen, 2021). Dealerships
are en-route to deliver a record number of 1,3 million occasions this year and public perception of
the car as the most important mode of transport has grown from 69% to 80% during the pandemic
(van Putten, 2021). Data from the BOVAG, RAI Association and RDC (2021a; 2021b) does however
show that the sale of new cars in 2021 has decreased by 7% in comparison to 2020, spiking at a 17%
decrease in august. While the report blames supply chain issues, 2020 was also a worse year for car
sales than the preceding 2019 (RDC, 2020). One can wonder whether an uncertain societal attitude
towards travel and the pandemic influences the popularisation of the second hand car.

Attitude change influences behaviour (van Wee, et al., 2019) , thus widely held societal attitude
change indirectly influences behaviour trends and resulting policy. The pandemic led to discourse on
changing the transport status-quo, leading to criticism of mass tourism and aviation (Bijlo, 2020;
Becken, et al., 2020) intensifying within the public arena. Resurgence of the car appears to counter
longstanding trends of shifting travel away from private car use, to public transport and other
alternatives, sure to spark public debate (Kolarova, et al., 2021; Thombre & Agarwal, 2021). On the
other hand, the sudden structural shift to partial and full time working from home and changes in
opinion on such teleworking has also upset this balance in a, from the point of view from
government policy, more positive way, lessening car use. The presents the main gap that is to be
explored, how can the desirable trend be stimulated and the undesirable trend be disincentivised, to
attain a sustainable transport system. It's become necessary to not only investigate travel behaviour
itself, but also identify what parts of society saw changes in perspective.

The pandemic changed Dutch car usage and, more importantly, views on the daily commute as a
whole, featuring a large impact on working from home, train use and cyclo-pedestrian travel. It’s
unclear however to what extent these changes apply to what parts of Dutch society. The longer term
effects of change in personal attitude towards car usage among different groups in society, are
unknown. This graduation thesis, centring around the interaction between daily car usage and
working from home, runs parallel with other MSC graduation projects at the TU-Delft that seek to
identify societal perspectives and their effects on travel behaviour after the pandemic. This study on
car travel and daily commute accompanies research into air travel that was proposed by Professors
at the TPM faculty.



As will be explored further in the preliminary literature review, changes have occurred to the use of
and perspectives on travel modalities. For this study four main travel modalities were considered; Of
the traditional transport modalities there are Public transport (PT), cycling and pedestrianism, and,
the traditionally most used modality, car usage. There is also the ‘new-comer’ in working from home
(WFH), which saw a structural surge during the pandemic, particularly in full-time WFH (Hamersma,
de Haas & Faber, 2020). Their interchangeability is portrayed in figure 1.1. How these modalities
seem to have been affected during the pandemic is portrayed in figure 1.2, where PT declined in
favour of the other three modalities, mostly the car, and the car itself saw users leave to cycling and
working from home, the latter which increased due to a travel influx from all modalities (Kantar,
2021; Kolarova, et al., 2021).

This shift is the reason for displaying the car in the middle of the figure, as this commute modality
that’s traditionally the largest, came to hold a new ‘funnel’-like position during the pandemic. During
the pandemic, commute use essentially trickled downward through the figure, towards the bottom
and the fast growing method of WFH in the bottom right of the figure. The pandemic and the
following popularisation of this ‘newcomer’ modality has abruptly upset the historically slowly
developed status-quo of mode division. After the pandemic, commute will likely move back upwards
through the figure, returning to former commute patterns. This more halting return, that will be
described more later, halts far more around the car funnel than the trickle down, resulting in earlier
returning traffic jams during rush hour. This undoes the congestion lessening effects of PT that were
slowly built up through years of promotion and policy.

Figure 1.1. Interchange between modalities for commute Figure 1.2. Shift in modality during pandemic

These changes might have a lasting impact on modal breakdown for the foreseeable future. A
balanced discussion around car travel in the public arena or as part of governmental deliberation on
policy, requires an objective view of what attitudes exist towards car usage and their effect on travel
behaviour among significant groups in the population. This knowledge will positively impact the
value of public discussion and the possible success of private and public policy. The ministry of
Infrastructure and Water management would like to maintain the shift to working from home to
avoid car usage moving outside of its current capacity, inducing congestion. It has limited resources
however and knowledge on constraints and factors influencing the inability to hold this structural
mode change is necessary. When policymakers are aware of why certain groups move to working
from home, away from car use, and particularly why they would choose to structurally work from
home, it can more effectively adjust its policy decisions with this information in mind. This will
stimulate the further development of a sustainable transport system.
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Figure 1.3. Modal shift during pandemic, related to policy trend Figure 1.4. Modal shift post pandemic, related to policy trend

As it stands, the shift away from the car during stages of the partial lockdown decreased congestion
significantly, even when PT users adopted the car. The shift away from the car positively coincided
with longstanding government policy of disincentivising or spreading car usage to limit congestion, as
portrayed in figure 1.3. After lockdown however, as portrayed in figure 1.4, working from home
decreases and commuters switch back to the car (Jongen, et al., 2021), whereas PT remains
negatively impacted (CBS, 2021d; Verkeerskunde, 2021), worsening congestion. It could thus be
useful to, for example, identify the factors that impact the positive perception on working from
home among those that have continued to avoid the car. This would allow for more efficient public
policy in avoiding congestion. These factors could be directly related to societal attitude changes
towards commute travel. However, commuter characteristics such as the characteristics of their job
sector or the specifics of their employment might also impact the ability to work from home or
reason for choosing the car, identifying categories of commuters that might be affected differently
by policy. As such, to attain a clear focused insight into these changes to commute and attitude, it’s
become necessary to establish a basic standardized framework for studying the disruptive influence
of the pandemic on changes in societal attitudes towards travel behaviour. Behaviour change must
be analysed, putting emphasis on changes in car use evaluating the rise of the most used commute
method, to now becoming a ‘funnel’ mode of transport between the 3 other major modalities, as
well as the unknowns around the newcomer modality in WFH and other factors influencing
behaviour besides the pandemic. To analyse these attitudes towards travel behaviour, a
methodology of measuring attitudes, particularly changes in attitude, should be employed or
developed. This is done to answer the main research questions that structures research.

Research question

This chapter presents the main research question and present a preliminary approach on how to
answer this research question, aiding the conducted research in exploring and filling identified
knowledge gaps. The research question is as follows:

What different societal perspectives on changes in attitude towards private car usage, working from
home and overall commute travel behaviour can be identified as a result of the COVID-19 pandemic?

This research question has sought to incorporate a threefold of knowledge gaps identified during
literature review to evaluate changes in people's outlook on their travel patterns as a result of the
COVID-19 pandemic and related policy. It seeks to primarily fill an empirical knowledge gap, with the
theoretical and methodological contributions it seeks to offer being an academic bycatch.



1.1 Knowledge gaps
The knowledge gaps investigated within this study correspond to the three parts of the literature
review, that can be found within the methodology, offering different scientific contributions:

Firstly, the main empirical contribution, grants direct quantitative insight into the statistically distinct
attitudes among different Dutch societal groups about car ownership, usage and other daily travel
behaviour, such as changes in perspective on working from home, cycling and public transport use,
following the pandemic.

Secondly, a theoretical contribution determining how usable newly developed theories and
conceptual models on attitude change are in application to a real case. In this case, the change of
attitude triggered by changes to travel behaviour due to the COVID pandemic.

Thirdly, a methodological contribution determining how suitable the use of Q-methodology is for
measuring change in societal attitude and in turn the effects of attitude on the behaviour of
individuals. Q-methodology traditionally measures an attitude-snapshot of the current respondents'
attitude towards a certain subject, allowing them to be clustered into groups (Watts & Stenner,
2005). Using a different way of questioning about their change of perspective on travel, analysis of
results seeks to explore the methodological efficacy of adjusting current Q-methodology use to
include change in perspective.

1.2 Research approach

Research into these knowledge gaps takes a mixed exploratory and descriptive research approach. It
evaluates existing theories on habitual travel behaviour (descriptive research), as well as explores
both the changing societal perspectives on travel behaviour and the use of Q-methodology for
evaluating dynamism in perspective (exploratory research). The research approach is based on Q-
methodology studies of the past, such as the paper by Kroesen (2013). The prime research
methodology of Q-methodology, a mixed quantitative approach, is used in combination with more
qualitative methods like literature review and interview to answer the sub-research questions
drafted in the following chapter. Sub-questions structure research workflow, aid in answering the
main research question and aid in exploring and filling identified knowledge gaps. The nature and use
of the chosen research methods will be summarised along with their accompanying sub-question.

A combination of public involvement, the technical transport system and private as well as public
policy advice, make research into pandemic effects on travel behaviour a relevant topic for
discussion within a Complex Systems Engineering and Management (CoSEM) master thesis. The
topics of transport policy, statistics and data analysis will be discussed. Mixed-quantitative research
will be conducted among Dutch citizens, with the goal of identifying the different societal
perspectives on changes to the daily commute and car use. To properly attain this insight, a
theoretical framework to structure this data must be developed. A proper methodological method
must be developed to measure the complicated factors of societal attitude. To attain this data on
societal groupings Q-methodology is used. Q-methodology clusters people in categories based on
their opinions on a specific topic. This method has been used successfully in grouping people’s
opinions on travel and environmental policy (Brlhova, et al., 2020) (Stevenson, 2015), but has been
unexplored in this specific topic of exploring changing opinions in regards to post and peri-pandemic
travel behaviour. Research will make empirical contributions to understanding societal opinion
change. Methodologically, it evaluates how suitable Q-methodology is in segmenting people with
respect to changing attitudes regarding pandemic related travel behaviour. This new 'dynamic' Q-



methodology, doesn't necessarily differ as much from the traditional method in methodology, but
more in how it poses questions towards respondents regarding perceived changes in their opinions.

The following section of the introduction includes research question development and research
approach development. Lastly, a Research Flow diagram that describes the flow of the overall thesis
will be presented.

1.3 Subquestions; Selecting research methods and tools

This sub-section presents the sub-questions related to the main research question, including a
limited-depth exposition of the methods, tools and requirements on how to answer the sub-
questions. The approach of iteratively answering sub-questions is used to conduct research.

The research approach is split for all sub-question into 5 categories. In this chapter a very limited
insight is given into these steps, which will be expanded upon in the method section using these
steps along with knowledge gap exploration.

1. Short summary of question and method. Seeking to summarise the reasoning behind the
sub-question and research method and outline the expected data result.
Research method. Indicating relevancy over other methods, including mention of flaws.
Tools. Which identifies tools that are appropriate for the chosen research method.

4. Data requirements. Which will identify what input and output data is required to answer the
sub-question.

5. Design Flow. Short indication on how this sub-question relates to subsequent sub-questions.

Sub-question 1; What historic and societal developments and trends surrounding car ownership,
car usage and government daily (commute) transport policy can be identified, including their
influence on travel behaviour change?

1. Summary; It's necessary to gain an understanding of the overall trends in Dutch car usage and commute behaviour, to
determine yet unexplored longer term effects of the pandemic (Van Wee & Witlox, 2021 ; Thomas et al., 2021) on changes
in these trends and travel habits. The car is the funnel node within pandemic modality shift, seemingly serving as a fallback
option for other modalities, whereas government policy is usually to shift away from the car. WFH seems to have become
more prevalent, partially supplanting these travel modes, as home-office becomes a serious contender as a replacement of
the formerly popular travel modalities, seeing a significant growth in both part-time and particularly full time teleworking.
2. Research method; A limited desk study is be performed, mimicking a historic literature review.

3. Tools; SCOPUS and Google Scholar use will gather grey government and academic literature.

4. Data requirements; A selection of 5 — 10 government reports containing historic mobility review, as well as additional
academic literature sources covering development in Dutch commute over the last 30 years.

5. Design flow; Identified policy/mobility data trends and variables will be used in SQ 3, 4 and 5.

Sub-question 2; What theory on travel behaviour, regarding the influence of attitude and habit,
can be applied to identify the variables in attitude changes towards travel impacted by the pandemic?

1. Summary; To investigate changes in travel behaviour, as a result of attitude change, it’s necessary to identify the
different variables that influence (habitual) travel behaviour through conceptualising a framework on how these variables
are categorised and affect attitude.

2. Research method; A qualitative desk study largely adapts the framework by van Wee, et al. (2019). As the paper seeks to
explicitly explore and improve the viability of a single framework.

3. Tools; SCOPUS and Google Scholar use will gather academic literature.

4. Data requirements; A set of recommended and gathered authoritative academic papers.

5. Design flow; The framework is necessary for categorising variables affecting car usage and commute behaviour change in
SQ 1, to analyse survey results in SQ 3. Results will evaluate its descriptive use in SQ 6.



Sub-question 3; What different perspective clusters on changing attitude towards car ownership,
usage and travel behaviour can be found within Dutch society, in regards to pandemic impact?

1. Summary; Preceding data gathering has delivered large amounts of data on Dutch respondent attitudes towards
commute (see method section for in-depth description of data gathering and cleaning). These findings on attitude are be
bundled to identify significant societal perspective.

2. Research method; Survey results are used to measure research participant opinions. Quantitative Q-methodology
analysis is used to identify attitude clusters groups that represent significant societal opinions.

3. Tools; For data analysis and cleaning, data analysis programmes (such as SPSS) are used, whereas the established
conceptual framework and expert input is used for factor (or rather societal perspective group) identification.

4. Data requirements; Based on other similar studies (featuring Q-methodology), between 50-100 filled out responses were
required (Kroesen, 2013). Respondents are Dutch nationals above the legal driving age with the ability for respondents to
(partially) work from home or have (partially) worked from home during the pandemic. 51 participants were examined.
5. Design flow; This sub-question follows SQ 2 and the online survey described in the method chapter. Of its results
different aspects are evaluated in SQ 4, 5 and 6 afterwards, through different methods.

Sub-question 4; What are the possible behavioural effects on commute behaviour, of the identified
changes in attitudes towards commute within perspective clusters?

1. Summary; To examine the effects of attitude on behaviour, the responses regarding commute behaviour are examined
for the respondents within identified societal perspective clusters. The limited amount of responses should be able to give
an initial indication on whether expectations on behaviour are correct based on identified attitudes.

2. Research method; Outside of attitude related questions examined in SQ 3, a query based on respondent characteristics
such as age, education, employment sector and characteristics or experience with working from home or car use was
spread. Data analysis of the results to this question was done for every identified perspective in SQ 3.

3. Tools; For data analysis and cleaning, data analysis programmes (such as SPSS) are used.

4. Data requirements; The filled out responses of 51 respondents are considered.

5. Design flow; This sub-question follows SQ 3 using its results in tandem with other results gained from survey.

Sub-question 5; What are the implications of the findings for government and possible impact on
prevailing government policy?

1. Summary; What identified societal perspectives and their changes in attitude might mean for current prevailing
government policy regarding commute are analysed through the evaluation of the trends identified.

2. Research method; Qualitative interpretation of earlier quantitative findings.

3. Tools; The conceptual framework is used to further interpret results.

4. Data requirements; Conceptual framework on travel behaviour, data set and analysis of development of commute over
the last few years and results of SQ 3 and 4.

5. Design flow; The general trends in public policy and societal attitude towards the car and daily travel, identified in SQ 2,
will be compared with the results of SQ 3 and 4.

Sub-question 6; What facets of Q-methodology have shown the need to be adjusted to account for
dynamism and change within perspective?

1. Summary; The Q-methodology clusters people in categories based on their opinions on a specific topic (Watts & Stenner,
2005), giving a fixed snapshot (Kroesen, 2013). To investigate whether dynamism can be implemented within Q-
methodology, mixed method research is applied.

2. Research method; The main goal of this question, is the evaluation of Q-method application within this case. Literature
research and respondent consultation on Q-methodology will assist in success identification. Exploratory research on both
the quantitative and qualitative results of the former two sub-questions aid in identifying the efficacy of the future use of
the dynamic Q-methodology.

3. Tools; Data analysis programmes such SPSS are used. As well as literature and expert input.

4. Data requirements; Literature on Q-methodology, questionnaires adjusted for dynamism, results from survey on car
usage and the pandemic as well as a survey on whether accounting for dynamism was doable for respondents.

5. Design flow; Literature on Q-methodology was gathered within the method section. Answering the SQ is done through
evaluating the results of SQ 3.



1.4 Research flow diagram
The Research Flow diagram displays connection between the sub-questions within the MSC Thesis.

Research question Iterative connection Subject and tools

Chapter 1
Introduction
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Chapter 2 5
Methodology Method Section Drafting dynamic
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Policy/trend analysis
Chapter 3
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them, as described in the text, are displayed in blue.

Subject of SQ The arrows between the sub questions are labelled in pink to
show what research output of SQ X is used as input for SQY.

Tool for answering SQ Additional information input corresponds with chosen tools.
Figure 1.5 RFD of Master’s Thesis




Chapter 2. Methodology

This chapter features a complete and comprehensive methodology section for this master’s thesis. It
includes a general methodology section explaining both the methodology regarding literature review
and the steps of Q-methodology in order. The chapter also features knowledge gap exploration, the
explicated links between sub-questions and the methods to answer said sub-questions. As it offers a
methodology for all sub-questions, certain parts of the methodology uses results and frameworks
reported and evaluated at later parts in the report. It must thus be noted that parts of this method
Section will point forwards to results or literature review in other parts of the main report, as well as
the appendix, if necessary. Sub-questions are further explained through a more involved analysis
following the same set-up as in section 1.3 of the introduction. This section is structured as follows;

1. Exploration of the empirical and theoretical knowledge gap, including a methodology section
on the different applications of literature review throughout different sections of the report.
Primarily, this section shows how SQ 1 & 2 are answered. To explore the knowledge gaps it
firstly further analyses the empirical gap regarding travel behaviour change, emphasising the
change of the car as former primary used commute method, to now becoming a “funnel’
mode of transport between 3 other major modalities, as well as other factors influencing
behaviour besides the pandemic. Secondly, it synthesizes literature to establish a basic
framework for analysing the disruptive influence of the pandemic on changes in societal
attitudes towards commute to explore the theoretical knowledge gap.

2. Exploration of the methodological knowledge gap, through describing the steps in Q-
methodology. This section shows how SQ 3 & 4 are answered. To explore the knowledge gap,
use of g-methodology to analyse attitudes towards travel behaviour is investigated on
whether it’s plausible to use this methodology for determining attitude change.

3. Short exploration of methods to evaluate results, showing how SQ 5 & 6 are answered.

2.1 Literature review - SQ 1 and 2

Within this thesis limited literature reviews are performed, as papers and scientific databases on
travel behaviour and the pandemic are recent and numerous, but scattered. Developed conceptual
frameworks on travel behaviour disruptions within literature often haven’t been validated analysing
real cases. Bundling insights from new quantitative databases and validating developed frameworks
is paramount for analysing changes brought on by the pandemic. Chapters 3, 4 and the methodology
section regarding Q-methodology require additional literature review, due to the wide selection of
subjects within this thesis requiring additional information. The setup of this section is as follows;

1. The description and execution of the desk study on empirical knowledge gap exploration.

2. The description of literature review for chapter 3, SQ 1.

3. The description of the desk study for chapter 4, SQ 2 and the theoretical knowledge gap.

1. Desk study empirical knowledge gap exploration

9 academic papers on three different facets of the empirical knowledge gap are used to explicate
core concepts, to make sure sources have a significant level of scientific authoritativeness ensuring
quality. Studying changing travel behaviour due to pandemic impact is a newly popular, but also
scattered, subject in scientific literature. Scientific case studies and literature reviews are synthesized
to structure this. Contemporary literature is preferred, but papers published pre-pandemic weren’t
excluded to allow for enough literature to properly identify knowledge gaps. Literature is gathered
primarily through Scopus to ensure high grade peer reviewed scientific articles. Google Scholar is
used when search through Scopus led to scarce results. Lastly, through Google search sources are
gathered on relevant government reports. Each section of the review features a short introduction to
literature gathering and a short summary of literary findings. Literature on the different facets was
sought using different search queries. Literature on car use change after the pandemic, was scarce,
but useful. Literature on general travel behaviour factors is abundant, removing the need for
snowballing. Selection, shown in table 2.1, is based on relation to the pandemic.



Papers, with exception of Kantar research report, were found using Scopus under the search query;
TITLE-ABS-KEY ("car use" + "pandemic" + "after")

This query offered 6 results, 5 of which were deemed

useful for inclusion in the review.

Title Author Year
Acceptability of sustainable mobility policies under a post-COVID-19 Awad-Nunez, et al. 2021
scenario. Evidence from Spain (Scopus search)

Shifting streets COVID-19 mobility data: Findings from a global dataset and a research agenda for Combs & Pardo 2021
transport planning and policy (Scopus search)

The impact of COVID-19 on cost outlays for car and public transport commuting - The case of the Hensher, et al. 2021
Greater Sydney Metropolitan Area after three months of restrictions (Scopus search)

Analysing the impact of the COVID-19 outbreak on everyday travel behaviour in Germany and Kolarova, et al. 2021
potential implications for future travel patterns (Scopus search)

A paradigm shift in urban mobility: Policy insights from travel before and after COVID-19 to seize the | Thombre, & Agarwal 2021

opportunity (Scopus search)

Werken op afstand blijft ook na de coronacrisis populair en transformeert de wereld van de forenzen
(Google scholar)

Kantar (Organisation)

2021, May 5th

Papers were found using Scopus under the search query in shifting combination; “travel”,
“environment”, “attitude”, “tourism” AND “pandemic”

This query at the time resulted in

results fluctuating

around 80. Small selection of literature was selected
based on recency and connection to flightshame

Title Author Year
Climate crisis and flying: social media analysis traces the rise of “flightshame” Becken, et al. 2020
(Scopus search)

When and why do people experience flight shame? Annals of Tourism Research. (Scopus search) Doran, et al. 2021
A STUDY ON CHANGES IN TOURIST BEHAVIOUR DURING PANDEMIC Augustine & Balachandran 2021

(Scopus search)

Lastly, specified data and government documents and research into changes due to the pandemic
were searched based on insights gained from the former two categories using more general google
search. No specific search queries were applied, moreso use was made of exploratory snowballing.

The size of the search result and the specifics of the
query aren’t of high importance in this highly exploratory

part of the literature review

Title

Author

Year

Mobiliteit in coronatijd CBS 2021, December 2
(Google search, website)
Mobiliteitsbeeld 2021: geen goed jaar voor ov en luchtvaart. Verkeerskunde 2021, November 18

(Google search, website)

THUISWERKEN EN DE GEVOLGEN VOOR WONEN, WERKEN EN MOBILITEIT, Op zoek naar trends, Plan Bureau voor de 2021
trendbreuken en kansen als gevolg van corona. Leefomgeving

(Google search, government report)

Thuiswerken vdcr, tijdens en nd de coronacrisis, CPB Achtergronddocument. Jongen, et al. 2021
(Google search, government report) (PBL)

Gaat het reizen voor werk en studie door COVID structureel veranderen? Verwachte veranderingen in | Hamersma, et al. 2021
thuiswerken, televergaderen en thuisonderwijs na COVID en de effecten op mobiliteit. (Kim)

(Google search, government report)

Table 2.1 — Literature on factors influencing behaviour

Studies on pandemic impact on car use shows similar trends in travel behaviour. Kolarova, et al.
(2021) found that the pandemic has led to an increase in car use and decrease in train use. Their
survey specifies that perception of PT has become less and car more favourable, further encouraging
regulators to implement measures improving favourability towards PT. Thombre & Agarwal (2021)
echo this sentiment, remarking that investment in public and cyclo-pedestrian transport is necessary
to counter the shift in favourability towards private car usage. Walking and cycling saw an increase in
importance during the pandemic (Kolarova, et al., 2021; Thombre & Agarwal, 2021), increasing
academic calls for policy stimulating cycling and pedestrianism (Combs & Fardo, 2021), also aiming to
disincentivise car use through limiting car access in the city. A Spanish survey (Awad-Nufiez, et al.,
2021) during the pandemic, purports that 75% of respondents would accept restrictions on car use
post-pandemic. This contradicts the global shift towards car use, yet there are examples of voluntary,
limits on car travel. WFH increased during the pandemic, changing travel patterns and attitudes
towards commute differently based on factors such as age, income and the nature and distance of
trips (Kolarova, et al., 2021; Thombre & Agarwal, 2021). Surveys by Kantar (2021) show attitude
towards WFH remaining popular post-pandemic. Academics and policymakers see opportunities to
decrease congestion, through using flexible work arrangements (Hensher, et al., 2021).




Other triggers influence attitude besides the pandemic. For example, factors influencing attitude
towards car use also influence air travel. Dislike of flying is related to a person’s belief in proposed
climate change impact (Doran, et al., 2019). Social norms and group interaction have a strong
capability for predicting opinions on the curbing of flight activity (Doran, et al., 2019). Online such
interaction happens in homogenous social circles (Becken, et al., 2020). Augustine & Balachandran
(2021) indicate that an impactful social factor influencing tourism during the pandemic is perceived
virus risk. Will such a factor, unlike influence of perceptions on environmental impacts, remain
influential towards the end of the pandemic? Attention must be kept on other outside factors
socially influencing attitudes towards car use. Being familiar with this notion of uncertainty
surrounding pandemic and non-pandemic related variables influencing perspective on travel
behaviour, government research into changes to commute behaviour were briefly evaluated.
Updates on the state of Dutch travel in December 2021 show that PT use is higher than back in 2020,
but still only half of 2019. Car usage averages in intensity at around 80 percent of 2019 at the start of
2021, but will likely reach 100 percent or more in the later parts of 2021 (CBS, 2021d). Expectations
by KiM are that changes to the travel patterns will have long term effects on future travel, as total
car travel will likely be back at the level of 2019 in 2022, whereas public transport usage possibly
won't return to these 2019 levels until 2023 or even 2025 (Verkeerskunde, 2021). Government
institutions have conducted broad research into the underlying reasons for these shifts. PBL (2021)
and other organisations, have conducted studies including focus group insights and statements, to
explore perspective on travel behaviour changes, particularly on the effects of and on WFH. PBL
study states that changes to WFH will likely stay, but this differs significantly per sector (Jongen, et
al., 2021). Furthermore, research by KiM points out that the position one takes within organisations
also impacts the perspective on whether changes to commute, particularly WFH will stay
(Hamersma, 2021). The view that’s gained through focus group meetings and qualitative analysis
does seem to be that for significant groups the positive change in attitude towards the necessity of
WFH lessens when not mandatory or enforced.

The exploration of this knowledge gap within this desk study shows that recent changes in the Dutch
commuters view of commute have occurred as a result of the pandemic. This opens up two main
further points of investigation. The first point is the need for historical context to recent changes in
commute behaviour and attitude towards that behaviour, which will be explored within the limited
literature review on historic changes in commute behaviour and the view on these changes in
government reports. It's important to understand this to study implications of attitude on future
policy. The second point is the need for the better categorisation of identified behavioural and
attitude changes, to better understand these changes and their possible effects.

2. Literature review - SQ 1
Chapter 3 seeks to conduct a literature review to identify historical trends in Dutch mobility and
mobility related policy. It seeks to answer the following sub-question;

Sub-question 1; What historic and societal developments and trends surrounding car ownership,
car usage and government daily (commute) transport policy can be identified, including their
influence on travel behaviour change?

A desk study, mimicking a limited historic literature review, is performed. This review will examine
government documents on most important developments in Dutch mobility. Particular focus will be
given to changes within personal travel, specifically commute. The review synthesizes government
reports written over a period of roughly 35 years, from 1985 to 2021. The longer time period of
examination is chosen to give a proper overview of the long term development of mobility metrics,
the development and coming into prominence of these metrics within government policy itself, and
lastly the interpretation of these evolving metrics and how they impact policy. Overview reports
were found through in online archives of the Ministry of Infrastructure and Water management.

10



Review doesn’t exactly focus on the changing of Dutch mobility, but also what variables government
services consider to be significantly influential or important within the development of mobility or
policy surrounding mobility. The review entails the periods of 1985 to 1995, 1995 to 2005, 2005 to
2015, 2015-2019 and the pandemic period of 2020 to 2021. This last period is examined in more
depth as it features the biggest short term changes in mobility, as well as the biggest change in
government view on commute policy. Lastly, the sub-question is answered by identifying and
summarizing the most important changes identified in the review. Identified variables are expanded
and recategorized in SQ 2, which features a more in depth look at pandemic related variables that
impact attitude towards the pandemic. The chosen reports are displayed below in table 2.2.

Historical review period

Report title

Author and date

1985-1995

Trends in het woon-werk verkeer
(Extensive review state of Dutch transport)

(MuConsult, 1998)
Ministerie van Verkeer en Waterstaat

De toekomst van het verkeer in Nederland — de tien
belangrijkste trends in het personenvervoer in Nederland
(Future of transport and policy predictions)

(Raadgevend Bureau F.M. Roschar, 1997)
Ministerie van Verkeer en Waterstaat

1995-2005 Trends in mobiliteit 2005 (G.J.A. Al, 2006)
(Extensive review state of Dutch transport) Ministerie van Verkeer en Waterstaat
2005-2015 Movbiliteitsbeeld 2015 (Kennisinstituut voor Mobiliteitsbeleid (KiM),
(Extensive review state of Dutch transport) 2015)
Ministerie van Infrastructuur en Milieu
2015-2019 Mobiliteitsbeeld 2019 (Kennisinstituut voor Mobiliteitsbeleid (KiM),
(Extensive review state of Dutch transport) 2019)
Ministerie van Infrastructuur en Waterstaat
2019-2021 Mobiliteitsbeeld 2021 (Kennisinstituut voor Mobiliteitsbeleid (KiM),

(Extensive review state of Dutch transport)

2021)
Ministerie van Infrastructuur en Waterstaat

Table 2.2 Government reports
This selection is somewhat limited, which could risk arbitrariness in selection or the incorrect
assumption of societal consensus towards commute based on examined reports. The chosen
overview reports are expansive and in-depth however, featuring plenty of overlap in findings to
correct issues in former reports or allow for discussion of findings. Combined with the fact that these
are reports (commissioned directly) by the Ministry of Infrastructure and Water management, the
quality of reporting is considered to be high enough to avoid mentioned issues with methodology.

3. Desk study - SQ 2
Literature on the identification of frameworks on travel behaviour change, was included through
expert recommendation based on their relation to the case at hand. These papers were used to
explore the theoretical research gap and answer the following sub-question;

Sub-question 2; What theory on travel behaviour, regarding the influence of attitude and habit,
can be applied to identify the variables in attitude changes towards travel impacted by the pandemic?

Papers discuss travel behaviour from the perspective of outside and personal factors influencing
habitual behaviour. The paper by Van Wee & Witlox (2021) combines different existing theories,
applying them to the pandemic using existing socio-economic data to explain changes in travel
behaviour, predicting future travel habits. The paper by Thomas et al. (2021) investigates new
quantitative data about travel behaviour, during different stages of the pandemic. While
theoretically and statistically impressive, both papers mention difficulty determining whether
changes to travel habits will persist. The papers investigate mostly external environmental influences
and personal socio-economic indicators, negating another indicator of behaviour, namely attitude,
discussed in depth in the paper by van Wee, et al. (2019). This model for analysing attitude is further
explained within the conceptual model, to summarize; personal attitude can influence an individual’s
behaviour. Attitudes towards certain subjects themselves can be influenced by ‘triggers’. One such
trigger for attitude change studied here is the pandemic, among other social and personal triggers.
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Further investigation using this model can identify how attitude changes over the long term. This
makes identifying this and other models through literature review important, as it will structure
variables impacting attitude found in other sections of the report. To apply this framework, a mix of
academic papers and grey government reports is gathered through SCOPUS and Google scholar. The
primary goal of the desks study is to ensure that there is an overview of the relation between the
theory and conceptual model around attitude, as proposed by van Wee, et al. (2019), and the chosen

main categories that will structure questions and statements within the Q-methodology

questionnaire. Additional literature is identified through limited desk-study, both literature that
might offer a different perspective on attitude than van Wee, et al. (2019), or papers that necessarily
expand the literature review to more expansively identify the variables influencing attitude,
specifically in regards to the pandemic. Those additional papers are displayed below within table 2.3.

Title Author Year
(Additional literature used within analysis)

1. Wat kan de COVID-19 pandemie ons leren over hoe we thuiswerken en forenzen ervaren? Rubin et al. 2020
(expansion on literature review)

2. User acceptance of electric car-sharing services: The case of the Netherlands Curtale et al. 2021
(expansion on literature review) & (expansion of framework)

3. Assessing the impacts of social norms on low-carbon mobility options Mundaca et al | 2022
(expansion on literature review)

4. Why do you care what other people think? A qualitative investigation of social influence and telecommuting Wilton et al. 2011
(expansion on literature review)

5. THUISWERKEN EN DE GEVOLGEN VOOR WONEN, WERKEN EN MOBILITEIT (Gov. Report) PBL 2021
(expansion on literature review)

6. Thuis of terug naar kantoor Plus- en minpunten van thuiswerken voor het welbevinden van werknemers (Gov. Report) Josten & July, 2021
(expansion on literature review) Merens

7. Onderzoek onder Nederlandse werkgevers (100+ medewerkers): inzicht in maatregelen omtrent duurzaam reisgedrag Immerzeel, & Juli, 2020
(expansion on literature review) (Gov. Report) Mazajchik

8. Thuiswerken véor, tijdens en na de coronacrisis (Gov. Report) Jongen et al. Januari, 2021

(expansion on literature review)

9. Gaat het reizen voor werk en studie door COVID structureel veranderen? (Gov. Report)
(expansion on literature review)

Hamersma et
al.

Oktober, 2021

10. Thuiswerken en de coronacrisis -- Een overzicht van studies naar de omvang, beleving en toekomstverwachting van
thuiswerken in coronatijd (Gov. Report)
(expansion on literature review)

Hamersma et
al.

September,
2020

Table 2.3 Additional literature conceptual framework

Literature identified through desk study is used for application of the conceptual framework.

2.2 Q-methodology - SQ 3 and 4

This section describes the different steps of respondent data gathering and analysis through Q-
methodology. It uses data and results attained in chapter 3 & 4. It’s divided into 5 different sections;’

The description of the different steps of Q-methodology Q-sort survey set-up.

PwnNpeE

for SQ 3, in regards to principal component analysis.

The description and execution of the desk study on theoretical knowledge gap exploration.

The description of the introduction of dynamism to Q-methodology and survey development.
The description of the different steps regarding Q-methodology and survey results relevant

5. The description of the different steps regarding Q-methodology and survey results relevant

for SQ 3, in regards to factor characteristics exploration.

1. Desk study theoretical knowledge gap exploration

The current ‘state of the art’ involving Q-methodology is explored in a limited desk study review to
investigate whether there appears to be a need for dynamism in the methodology and to determine
how well Q-methodology might fit to the subject of travel behaviour. When searching through

V(!

SCOPUS, a shifting search query of; “travel”, “behaviour”, “attitude”,

tourism”, “pandemic” AND
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“Q-method” OR “Q-methodology” generated results ending in the low 100, 4 papers were chosen.
Additional literature was involved mostly through supervisor recommendation. Q-methodology is a
specific method of study, additional search terms remain broad to avoid the pool of results becoming
too small. Selection of papers is based on recency, authoritativeness and relevancy to the topic.

Introduction to Q-methodology

Q-methodology is a statistical research method that clusters people in categories based on their
opinions on a specific topic (Watts & Stenner, 2005). It measures societal attitudes towards certain
topics and has been successful in grouping people’s opinions on travel and environmental policy with
nuance (Brihov3, et al., 2020; Stevenson, 2015), although those studies only test expert opinion. Q-
studies directly related to the topic of travel behaviour are the studies by Williamson (2021) and Lee,
et al. (2021), evaluating the experiences of travelers affected by the pandemic. In Lee, et al. (2021)
respondents were clustered in groups worried about health, problems during travel, tourism itself
and issues within the home area. Research by Kroesen (2013) clustered airpassengers in regards to
their opinions on climate change. Studies only indicate an opinion at the moment and the reasons for
having it, not how or whether these attitudes had recently developed, underscoring that changing
opinions regarding travel behaviour and the pandemic haven’t been explored with Q-methodology.

2. Method section — Q-methodology

This section features the executed methodology to attain results analysed within chapter 6 and 8. An
introduction and method section description of the first half of Q-methodology is given, explaining
the specifics of the method as well as the introduction of dynamism to Q-methodology, outlining the
steps starting from the development of concourse, to selection of statements and questions within a
survey. The literature review’s lower amount of search results on Q and travel behaviour might seem
to indicate a weak basis for application of Q-methodology to the subject of travel behaviour.
However, as identified in chapter 4 and the theoretical framework, commuter attitude, impacted by
outside triggers, can impact travel behaviour. As such, the investigation of attitude towards certain
subjects like commute behaviour, is a relevant avenue of study through the use of Q-methodology.
Similarly, implementation of dynamism ought be further explored. Chapter 4 further emphasizes
change and development of new attitudes due to pandemic related triggers. Reinforcing the need to
test whether measuring for dynamism in opinion could be possible within Q-methodology.

Before spreading a survey, Q-methodology goes through several steps within survey creation.

Defining concourse

In Q, the first step is to define the concourse, “the collection of all the possible statements the
respondents can make about the subject at hand. The concourse is thus supposed to contain all the
relevant aspects of all the discourses. (...) The concourse may consist of self-referent statements (i.e.,
opinions, not facts), objects, pictures” (van Exel & de Graaf, 2005, p.4). This concourse is gathered
through various means of data gathering. In this study desk study and survey are used. It seeks to
represent existing opinions of the research subject, in this case the opinions of Dutch commuters.

Development of Q-set

Based on the concourse, a Q-set is developed. The Q-set is a collection of “ ‘heterogeneous items’
which the participants will sort. There are many possibilities in this context (...) It is more usual,
however, in a qualitative and psychological context, for a Q set to be constituted of statements, each
making a different (but nonetheless recognizable) assertion about the appropriate subject matter.”
(Watts & Stenner, 2005, p.74); The Q-set consists of statements that the researcher has deemed
relevant enough to add to the limited group of statement that respondents are required to rank.

A Q-set is structured based on what the researcher considers a representative limited collection of
the most relevant parts of the concourse. The structure may arise from examining a large collection
of statements, or through more directly imposing it through theory (van Exel & de Graaf, 2005). In
this study Q-set structure is based on both methods, seeking middle ground between categorisation
of variables identified through literature review and a theoretical framework, and through examining

13



the concourse that was considered in academic and government focus group and opinion poll
reports. Regardless of chosen structure, it’s respondents that conclusively give actual meaning to the
provided Q-set through their own subjectively based sorting of the statements (van Exel & de Graaf,
2005). Statements within the Q-set are subject to editing where necessary, before they are granted a
number and added to the list, to ensure clarity and brevity to benefit the respondent experience.

Selection of P-set

Q-methodological research requires a limited number of respondents. The P-set, the selection of
respondents to a Q-method survey, are necessary in numbers enough to establish the existence of a
factor for the purpose of comparing factors to other factors (van Exel & de Graaf, 2005). The aim is to
have a group of around 5 respondents being representative of a certain factor. In Q-methodology
factors represent a significant societal perspective. Respondents aren’t chosen based on quantity,
but because they’re theoretically relevant to the case in consideration. The number of respondents
associated with certain opinion clusters is of less importance than the qualitative observation of who
that group represents (van Exel & de Graaf, 2005).

Q-sorting

Once respondents are selected, they’re asked to rank the statements within the Q-set. This ranking
procedure is called Q sorting; “the technical means whereby data are obtained for factoring (..) is a
convenient means of facilitating the (evaluations and) rankings of the participants.” (Watts &
Stenner, p. 77). To aid the orderly inter ranking of the Q-set statements, respondents are asked to
assign statements to rankings within a fixed quasi-normal distribution. This Q-sort framework ranges
in variables, from most agree to most disagree. Different statements are ranked along this horizontal
range based on respondent evaluation, the fixed distribution forcing respondents to deliberate their
choice. An example of g-sort distribution (Watts & Stenner,2005, p. 77) is displayed in figure 2.1.

-6 -5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5 +6
[2] (2]
[3] [3]

[4] [4]

[5] (5]

[6] [6]

[6] [6]

[8]

-6 -5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5 +6

€~ Most disagree
Figure 2.1 Quasi normal distribution

Most agree =»

The forced bell-shaped distribution that balances the number of statements on either side of the Q-
sort isn’t always required for conducting research, but offers a distinct statistical benefit for
interpretation. In the case of this project, the Q-sorting will occur online. As Q-sorting is often
experienced as complex by respondents new to the methodology, proper explanation of Q-sorting
should be added before starting the Q-sorting within the survey (van Exel & de Graaf, 2005).

3. Q-methodology, dynamism and survey development

Watt and Stenner (2005) give a comprehensive overview of the historical development of Q-
methodology. Historically, Q-methodology was introduced as an adaptation to an already existing
guantitative technique in factor analysis. Stephenson developed this method as an inversion of the
conventional factor analysis procedure. Where factor analysis is concerned with a selection of N
individuals measured in M variable tests, where identifying intercorrelation between these M
variables is the main goal, Q methodology inverts this. Q starts with a population of N tests, often
statements, which is then scaled by M individuals, after which the researcher is able to do the
conventional factorisation of the intercorrelations between the individuals. This inversion initiated a
significant department from the then existent psychological tradition (Watt and Stenner, 2005).
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Now within Q, it’s N different tests or measurable materials, in this case the statements within Q, not
the respondent group that features as the main study sample. Watts and Stenner (2005, p,72) state
the following; “the ‘variables’ are no longer tests or hypothesized traits, but the various persons who
take part in the study (..) persons become the variables of interest in an inverted (or ‘Q’) study. Such
studies actively explore ‘correlations between persons or whole aspects of persons’ (..). As a
consequence of these changes, it is also persons (not tests, traits or other types of variables) that load
onto the emergent factors of an inverted factor analytic study.”. It allows creating respondent guided
opinion clusters through this factorisation. Factors represent significant respondent societal opinion
attitude groups. Following this historical trend of methodological innovation, this study implements a
new methodological change. It investigates whether it’s useful to make changes to the N variable
tests through the introduction of dynamism, measuring change in opinions, to the statements and
questions that are posed to the M respondents. As such it will through Q’s inverse factorisation, seek
to create attitude clusters based on the change in attitude of the respondents, rather than the at
that moment stagnant opinion of the respondent group. This difference is displayed in figure 2.2.

Regular Q-method attempting to measure change in attitudes

1st 2nd
point of measurement point of measurement

Attitude change
Attitude pre pandemic » Attitude post pandemic

‘dynamic’ Q-method attempting to measure change in attitudes
single

point of measurement

Attitude change
Attitude pre pandemic » Attitude post pandemic

Figure 2.2 Dynamic Q-methodology

A change to dynamism might allow for Q-methodology to forego needing multiple consecutive Q-
studies to identify a change in attitude. The old method is flawed, as Q identifies a diverse set of
significant attitude clusters, but isn’t meant to quantitatively measure the size of factors, making it
impossible to identify a change of respondents between attitude clusters, unless other types of
guantitative statistical research based on the identified factors is carried out. On the other hand,
dynamism invites further complexity in survey of respondents unsure on how to rank statements
based on change in their opinion, rather than based on their current opinions. Furthermore, a cluster
based on change in attitude might give the wrong impression of attitudes held in society; A positive
shift in attitude on car use doesn’t necessarily indicate car use is being held more favourably than
other travel modalities, as it could also represent that attitudes of fervent car users were reinforced.
Researcher interpretation of factors remains important in Q-methodology and evaluation of the new
method results will thus also rely on the researcher and the feedback respondents provide.

Steps of Q-methodology - Subject categorisation and Q-set development

This section recategorizes findings of chapter 3 and uses them to develop a Q-method questionnaire
through building a concourse that’s structured by these recategorized findings. This is done in several
steps. Firstly, after identifying the most important influencing factors on attitude towards travel
behaviour through desk research in the last chapter, these triggers and other variables are grouped
and recategorized on a subject basis. Afterwards, a concourse is developed by conducting several
respondent surveys, as well as doing surveying research literature published by CPB and other public
government institutions into views on travel behaviour using focus groups, to create a list of claims
and statements about the daily commute and perspectives on the 4 specific modalities. Conclusively,
this list is cut down to a useable sourced selection within development of a Q-set for later
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development of an online questionnaire. A suitable Q-sort distribution framework and the set-up of
the online survey, including post Q-sort questions to define the P-set, supplements this list to gather
information on influence of personal characteristics and variables and allow respondents to evaluate
the questionnaire they filled out. This section functions as partial execution of the first half of the
method section due to method execution being linked to the nature of the subject discussed.

Categorisation of variables

Insights from chapter 3 through use of the conceptual framework are converted to subject categories
more easily useable for Q-set development. The most important triggers and factors influencing
commute related attitude change were gathered and explicated using the theoretical framework.
Making an additional distinction between pandemic related variables and other significant
influencing variables, for example economic variables or environmental variables, is necessary as this
study seeks to primarily focus on pandemic related impact on attitude towards commute.

When starting to make these categorical distinctions, the dually divided empirical knowledge gap
introduced within chapter 1 is the main divider between the categorical trigger clusters that causes
this subject category spread. On the one hand emphasis is put on the impact of the pandemic on the
attitude towards the use of the three main ‘classic’ travel modalities, with emphasis on car use, and
on the other hand extra focus will be given to the newcomer ‘modality’ in working from home (WFH)
and how it impacts the attitudes towards commute behaviour.

Table 2.5 displays the categorisation of triggers into subject categories and motivation for inclusion
of categories into the further study. These categories were deduced based on the triggers gathered
through the conceptual framework and other aspects identified through desk study, such as the
selection of the 4 main commute modalities and aspects of these modalities as identified through
interview and government reports. Trigger numbers correspond with their number in table 4.1.

Triggers/variables | Relevant to pandemic case

within category

Subject related categorisation

Environmental 1,2 No, this subject is quite far removed from the (post)-pandemic case.

No. While social safety related variables might have become more influential on
behaviour during the pandemic, as concepts such as hygiene and virus risk might
have overtaken older concepts such as car crash related injury, the hypothesized
expectation is that most of these worries will disappear with the pandemic. PT use
change also largely implicitly includes the effects of social safety, making it
redundant.

Societal safety 13

5,14 Yes, as primary method of commute transport and in effect significant driving
contributor to the congestion crisis, investigation into attitude around car use is a

must. Further investigation is required.

Car Use

Yes. This concept is separated from car use, as phenomena like change in car sales,
mentioned within chapter 1, can perhaps be spurred on by other societal changes
that impact ownership differently than usage.

Car Ownership 14

Bicycle use and walking 5,15 Yes, as one of the main three commute modalities this category requires inclusion.
Public Transport use 6,16 Yes, as one of the main three commute modalities this category requires inclusion.
Employer cooperation related 9 Yes, (social) interaction between employer and employee seems to impact attitude
variables towards WFJ thus impacting commute behaviour.

Employee cooperation related 8 Yes, (social) interaction between employees seems to impact attitude towards WFH
variables and thus impacts commute behaviour.

Impression on WFH (as a 3,4,12 Yes, working from home was often introduced as a (forced) replacement for
modality replacement) commute, which has impacted attitude towards past and current commute habits.
General impact of WFH on 5,6,7 Yes. The effects of WFH impacts travel behaviour through the necessitated change

travel behaviour

in commute behaviour, impacting attitude.

Table 2.5 Trigger-subject categorisation
These chosen categories and their interconnection are displayed in figure 2.3. The categories are
largely spread between, on the one side attitude change towards the ‘classic’ commute modalities of
the car, PT and cyclo-pedestrianism, and on the other side categories related to widespread
introduction of WFH and the structural changes to commute behaviour it has spurred on.
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Spread of categories
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Figure 2.3 Subject category spread

Concourse development

Within Q, the concourse is used to develop a set of statements within the questionnaire. To create
this concourse, data is gathered through multiple avenues. One of the main goals within concourse
development is ensuring a wide spread of statements is gathered. The trigger inspired categorisation
of subjects helps concourse construction. Statements were gathered through 2 different methods.

Firstly, a desk study was conducted on both academic and grey government reports in search of
opinions and statements on pandemic induced changes to travel behaviour. One of the prerequisites
for finding statements is that they not only relate closely to the pandemic, but also include a sense of
dynamism within the statement. As such, the statement would need to feature opinion change, or
data gained from opinion polls would need to feature such a type of opinion change. Because of this,
especially government reports featuring focus groups and academic literature featuring opinion polls
were used. This brought forth the issue that recent publishing of opinion polling and focus groups,
particularly within government reports, focuses near entirely on the new subject of WFH. While this
created a wide spread on this subject and the left half figure 2.3, this left the right half lacking.
Especially when making a selection of useable statements for the concourse, the right side on
transport modalities was left rather barren. This desk study gathered around 200 statements.

As such, secondly, a limited informal survey was conducted to gather more statements on the
change in attitude towards travel modalities. The desk study primarily identified statements on WFH,
this limited survey helped fill in blanks within the other half of the diagram. The survey featured 8
main questions corresponding with the subject categories within the diagram. The survey allowed for
open responses and was spread among varied Dutch adult respondents within the researchers’
personal network. The goal was a participation of around 10 respondents to allow for a general
overview of held opinions within Dutch society, deeming this number to be somewhat representable
for a limited selection of largely subjective statements. The survey questions can be found in
appendix A. Besides instructions, the survey had several requirements for participating. The most
important of these requirements were as follows, as respondents were only allowed to participate if;
- It's possible for the participant to (partially) work/study from home, or they have
worked/studied (mandatory or not) from home, for example as a result of the pandemic.
- The respondent was over the age of 18 years old.
- The respondent was currently working and/or studying, or had worked and/or studied in the
past 2 years during the pandemic.
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11 respondents gave their input and this resulted in a total of 88 statements. The responses offered a
wide spread of opinions on attitude and behaviour change as a result of the pandemic. During the
gathering of responses no personal data was gathered and the respondents remain entirely
anonymous. In total between both methods, a concourse of around 250 statements was gathered.

Once a broad concourse of statements is gathered, a selection of these statements included within
the Q-set. The researcher needs to ensure that the Q-set contains a broad representative sample of
the concourse (van Exel & de Graaf, 2005). These statements will have to be categorized under the
different subject categories. This results in a limited selection of around 50 statements as displayed
in the figure 2.4. The aim is to allot around half the Q-set to both categories. Car use takes focus over
the other two main modalities, due to its outsized influence within this study and broader subject
due to the duality of use and ownership. The category based on WFH also involve statements that
might not be directly related to attitude in regards to commute. This might seem unwanted, however
the experience with WFH as a whole, will influence its viability as a replacement of commute towards
on-site business. Thus it will be included. The Q-set is roughly structured as displayed in figure 2.4.
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Figure 2.4 Projected statement distribution Q-set

Q-set development

In the last step of Q-study development, a process of slimming down and categorising the gathered
concourse is performed to establish a limited Q-set. This Q-set of statements is a representation of
the spread of opinions and statements surrounding the different categories that were established
and largely follows the proposed categorical set-up established earlier in this method section. A
selection of statements included in the Q-set is made between all statements in the concourse.
They’re selected based on their connection to the subject in discussion and variety in contents. The
finalized Q-set includes a total number of 50 statements, mostly conforming to planned category
sizes to ensure proper representative spread of statements within a category. The final spread is
displayed in figure 2.5. It features the additional category of characteristics regarding commute itself,
which does not conform to the two categories, but influences commute behaviour.

To summarize Q-set creation, the chosen statements were primarily gathered through survey use, as
statements regarding in particular specific modality choice, were rather scarce in the examined
literature and thus hard to come by when investigating changes in attitude due to the pandemic
specifically. Statements were often partially rewritten to be shorter or more clear to respondents.
This was done to allow for more time efficient ranking of the statements by respondents as the Q-set
of 50 statements is rather large. It was also simply a necessity on the logistical side of creating the Q-

18



study survey, as program limitations required shorter statements to be input. Within shortening or
clearing up statements, care was taken to not lose the intent or meaning of the original gathered
statements. The full selection of statements comprising the Q-set can be found in appendix G.
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Figure 2.5 Final statement spread for Q-sort

Final forced Q-sort template
This results in a Q-sort template that hold the following form and distribution;

Oneens Eens
5 4 >3 2 -1 0 +1 +2 +3 +4 +5
Numb f
statements 2 3 4 5 7 8 7 5 4 3 2

Figure 2.6 Q-sort template
The template features a bell shaped distribution that is a relatively weighted towards the middle,
around the neutral stance towards the statements within the Q-set. This is done for several reasons;
Firstly, when testing Q-sort out among ‘laymen’ participants, during the initial statement distribution
an equal distribution of statements was generally present, with a significant amount of statements
being regarded as neutral. Thus more space for more neutral opinions is reserved. This also forces
respondents to more deeply consider what statements they feel more strongly about in the Q-sort.

Secondly, theoretically one could expect respondents not to feel strongly about their change in
attitude towards commute modalities they haven’t been using or aren’t using now. A car user could
be rather indifferent towards changes in attitude regarding public transport or cycling and walking to
work. As such, a good portion of the Q-set, particularly the right side within the categorical diagram,
is bound to be regarded as neutral regardless of other changes in attitude due to the pandemic.
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Spreading survey

Lastly, the developed survey is spread among respondents that fit the requirements for being part of
the desired P-set. To reach respondents, letters of invitation were sent out through various social
media channels towards respondents within the researcher’s professional circle. A more in-depth
version of the methodological breakdown of spreading the survey can be found in appendix D.

4. Factor analysis clustering —SQ 3

Within this section an insight is given in the most important steps during factor analysis done on the
data gathered through the online Q-sort survey. It uses the ranked Q-sort results of a 50 statement
Q-set for a total of 51 respondents within the P-set that is explored in chapter 6. Data was cleaned
when necessary, afterwards factor analysis was applied until a satisfactory result was achieved.
These results are used to answer the following sub-question;

Sub-question 3; What different perspective clusters on changing attitude towards car ownership,
usage and travel behaviour can be found within Dutch society, in regards to pandemic impact?

Data cleaning and reorganisation

Firstly, data files generated from the online survey are gathered. Raw results are delivered in .JSON
formatting, requiring conversion to .CSV or .XLSX formatting to be useable within most data analysis
programmes. Use was made of the data analysis program SPSS for most raw data analysis. Other
software, like KADE v.1.2.1. which was made available alongside Easy HTML-Q the program used to
set-up the online survey, was used for doing calculations specifically on Q-sort results and factoring.

Data received from respondents largely required no cleaning. Due to research set-up, all questions
were answered within required boundaries (no non-allowed answers within the Q-sort and post Q-
sort questionnaire). The sole exceptions were several unexpected results regarding the age variable
within the post Q-sort questionnaire. However, those problems did not negatively impact other data
or results, particularly the results of the filled out respondent Q-sorts. As was required for handing in
responses within the online survey, all respondents have complied with forced Q-sort distribution
and fully filled out the premade mould. As such, the only required changes to responses within the
final datafile was change in respondent ID for easier legibility and the transposition of respondent Q-
sorts from the original datafile as to allow for respondents to function as variables within SPSS.

Calculating correlations, factorisation and factor rotation

Once data was made suitable for analysis, correlations were calculated between all respondents. As
respondents are now ‘coded as variables’, it’s possible to calculate correlations between all 51
respondents. These correlations serve for the development of factors through principal component
analysis. A cursory glance over all intercorrelations between respondents shows a majority in positive
correlation, with even mild neutral correlation values approaching 0, compared to the scarce amount
of negative correlation. This could indicate a shared view in perspective among many respondents
and the existence of perspectives that assign different value to variables, but aren’t fully opposed to
the views of other respondents. On the other hand, there is only a small group of respondents
generally diametrically opposed to the ‘consensus’ held among most respondents. This likely spells
that most identified perspectives will largely agree on many subjects, whereas the amount of
identified perspectives diametrically opposed to these other perspectives will be limited as well.

Based on these results, a principal component analysis was carried out. This resulted in a wide array
of different factor loadings for different respondents on a selection of initially 15 factors. A factor
loading represents how strongly a respondent ‘fits’ into an identified factor. 15 factors was rather
high, but this was intentional as a method of working down to a suitable amount of factors. To more
easily approach simple structure, especially on the large amount of 51 respondents, the choice was
made to employ Varimax rotation to make analysis more accessible for the researcher. When doing
this, the factor loadings for the different factors are calculate differently, oftentimes become more
specifically loaded upon a specific factor, increasing the ease of interpretation for the researcher.
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Preferably, when identifying the necessary amount of factors, the number of factors should be
limited to allow for easier analysis and to ensure sense of distinguishable identity and significance to
factors that are able to incorporate a decent amount of respondents into the societal perspective
they are supposed to represent. The ‘optimal’ amount of factors is preferably a lower number,
however more factors might be necessitated based on statistical results indicating a far wider spread
of significant attitude clusters (societal perspectives). When identifying the necessary amount of
factors based on factor loadings, the baseline for stopping the decrease of investigated factors is
when a minimum number of 3 respondents load the highest at a value of 0,5 or higher on every
factor. The principal component analysis and varimax rotation started at 15 factors, iteratively
decreasing to 8 variables at which the prerequisites for an optimal solution was reached.

Number of factors Eigenvalues % Explained Variance Cumulative % Explained
variance

Factor 1 13.06 26% 26%
Factor 2 4.83 9% 35%
Factor 3 3.22 6% 41%
Factor 4 2.52 5% 46%
Factor 5 2.09 4% 50%
Factor 6 2.02 4% 54%
Factor 7 1.81 4% 58%
Factor 8 1.75 3% 61%

Table 2.5 Difference in explained variance for different numbers of variables

Table 2.5 and the scree plot in figure 2.7 show the general declining gain in attained explained
variance per generation of additional variable. In that sense, this shows more reasons to cut the
generation of factors of at 8 factors, the gains simply being too low to continue factor generation. It
must be noted however, that a cumulative explained variance of 61% at 8 factors seems rather low.
This is likely due to the fact that the large amount of respondents as well as the large size of the Q-
set simply, combined with the broad range of topics discussed within the Q-set, make it impossible to
explain more than just over half of the variance within a limited selection of 8 factors. Responses are
simply too diverse. A total explained variance of 61% is satisfactorily high for this broad subject.

12

Eigenvalues

Factor Number
Figure 2.7 - Scree plot for 8 factors
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Once these 8 factors had been generated, additional analysis ensured that among these factors 3 or
more respondents, or respondents in general, load on a factor at a factor loading value of 0,5 or
higher. Not that they load at a large negative value of less than -0,5. Respondents with these high
negative factor loadings might have been wrongly assigned due to issues within rotation, looking for
the largest value, not the most positive one. Some respondents were wrongly assigned to factors and
had to be reassigned. Within table 2.6 the respondents that were initially wrongfully assigned are
displayed, including their initial varimax and varimax rotated factor loadings. When respondents
were wrongfully assigned due to a large negative value being bigger than the largest positive value,
they were reassigned to the factor with the largest positive factor loading within the varimax rotated
matrix. This was the case for 3 respondents and didn’t change the total number of factors as these
respondents weren’t part of factors that would decrease to less than 3 respondents after relocation.

Initially assigned
factor

Factor Loading
(Varimax rotated)

Factor Loading
(Regular Varimax)

Newly assigned
factor

Factor Loading
(Varimax rotated)

1 Respondent 19 Respondent 19 3 0.226 (Very weak, but
=-0.7799 =-0.5547 highest value)

7 Respondent 20 Respondent 20 3 0.3947
=-0.4673 = 0.2095

5 Respondent 9 Respondent 9 1 0.4724

= -0.4951

= 0.3171

Table 2.6 - Factorswap of respondents

Respondents 20 and 9 were easily reassigned to new factors, whereas 19 loaded badly on most
factors, being reassigned to factor 3 with a rather low factor loading value. Based on the assignment
of these respondents, factors characteristics are calculated, including the Z-scores, a mathematical
score showing the level of respondent (dis)agreement with statements within a factor.

5. Questionnaires post-Q sort —5SQ 4

To examine the effects of attitude on behaviour, the responses regarding commute behaviour should
be examined for the respondents within identified societal perspective clusters. The limited amount
of responses should be able to give an initial indication on whether expectations on behaviour are
correct based on identified attitudes. This is done to answer the following sub-question.

Sub-question 4; What are the possible behavioural effects on commute behaviour, of the identified
changes in attitudes towards commute within perspective clusters?

After filling out the Q-sort, respondents are asked to define themselves to more properly in order to;
1. Define the P-set’s commute related personal characteristics and gain an overview and
understanding of who the respondents are that participated within the survey.
2. Investigate whether the commuter characteristics that were surveyed feature any clear
interaction with certain statements or even factor profiles within the Q-sort.

The variables that are requested within this section of the survey are based on variables that were
also investigated within other studies on travel behaviour change related to the pandemic that
proved to either be significant within those studies, or that are of significance as a result of the
former literature reviews and the subject of this study. This post Q-sort questionnaire can be found
within the second half of appendix G (table G.2) and is divided into two halves;

The first half of the questionnaire inventorises respondent characteristics that might be of effect on
attitude towards commute and thus relevant for this thesis, such as age or education (Rubin, et al,
2021). This includes questions #1 through #6. Cited sources refer to government or academic reports
stating that these variables have some influence on commute behaviour regarding the pandemic.
Particular interest is given to questions regarding respondents’ work situations it’s expected that this
will have an impact on the attitudes that were developed by a respondent, particularly towards WFH.
Trigger inventorisation through the conceptual model showed that circumstances at work seem to
play a strong role within the engagement in WFH, also mentioned by Hamersma, et al. (2021).
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The second half of the questionnaire, questions #7 through #10, look directly into actual commute
behaviour change that occurred over the pandemic. Results of these questions can be used to gain a
clear sense of commute change across the entire P-set. To a lesser extent these empirical results on
actual behaviour can be used to gain some form of indication whether attitudes identified within a
certain factor actually influence behaviour they were expected to, by comparing these results with
their corresponding respondent’s factor attitudes, particularly z-scores gained through factorisation.

6. Summary conclusion

The aim of this chapter was to identify different subjects and statements that needed to be included
within the Q-sort survey. This was done through recategorizing the pandemic related triggers,
towards subjects more aimed at the contents of the triggers, rather than their categorisation within
the conceptual framework. This resulted in 8 subject categories, namely Car use, Car ownership,
Public transport use, Bicycle use and walking, General impact on travel behaviour by working from
home and COVID policy, General impressions on working from home itself, Employee cooperation
related variables, Employer cooperation related variables. One category, Commute characteristics,
was added into this selection later based on literature that explicated commute on its own as subject
that required input from respondents. Among these statements care was taken that policy relevant
statements were included. Furthermore, additional questions regarding respondent commute
behaviour, commuter characteristics and workplace characteristics were drafted, to aid in the
interpretation of the Q-sort results. This survey is spread as described in Appendix D.

2.3 Evaluation of results - SQ 5 and 6

Lastly, in this section a short insight will be given into the methodology behind evaluation of results
regarding both methodological as well as empirical findings within this master’s thesis.

1. Evaluation regarding empirical results and policy —SQ 5

Identified societal perspectives and what these changes in attitude might mean for current prevailing
government policy regarding are analysed through desk study. The risks of the approach to the sub-
question are a result of issues in former chapters. If survey results are unusable, this SQ must be
analysed through additional literature. The sub-question is as follows;

Sub-question 5; What are the implications of the findings for government and possible impact on
prevailing government policy?

Answering this sub-question is rather straightforward, as statements regarding policy or statements
on attitude change strongly related to policy or long term behaviour change evaluated for the
different identified factors. This is done through more specifically analysing the Z-scores different
factors have for policy related statements, indicating a communally held opinion among the
respondents within said factor. In a larger sense, policy trends identified in the historic literature
review desk study of chapter 3, as well as more recent policy proposals identified in concourse
development, will be compared to the identified societal perspectives.

1. Evaluation response regarding Q-methodology — SQ 6;

Lastly, respondents that are part of the P-set are asked to evaluate their experience with the survey,
particularly with ranking statements within the Q-sorts. This will firstly include an evaluation of how
respondents experienced ranking choices within the Q-sorts. Secondly, questions are asked regarding
the request for respondents to account for dynamism in their attitudes during the ranking within the
Q-sort, to measure their experience with accounting for change in their attitude, important parts of
the questionnaire are displayed in table 2.8 to answer the following sub-question;

Sub-question 6; What facets of Q-methodology have shown the need to be adjusted to account for
dynamism and change within perspective?
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#1

#3

Choice options
Were you able to easily rank statements based on your opinion? Multiple choice:
Yes, | found this easy.;
No, | experienced difficulties with this.;
Neutral/No opinion.;
This study specifically looks at dynamism in attitude, i.e. statements that usually feature = Multiple choice:
a change in your opinion as a result of the pandemic, instead of a current static opinion. = Yes, | found this easy.;
No, | experienced difficulties with this.;
Were you able to easily rank statements based on change in your opinion? Neutral/No opinion.;
Table 2.8 Q-method survey evaluation (full questionnaire can be found in appendix G, table G.3)

Expectations on the results to these questions are split. Q-methodology can be experienced as
complicated by respondents. The respondent experience with dynamism is perhaps more important
within this study, however there is no clear prognosis on how respondents will respond. There is also
the expectation that the open questions will be used for all different manner of responses regarding
the survey. The sheer possible variety of responses and particularly the ability of the respondent to
give more in-depth insight into their experience with the survey, will likely make these responses to
open questions the most valuable for evaluation of Q-methodology and the survey as a whole.

This ends the methodology section. The report from here on forward executes said methodology and
most important results are reported within this main report, or referenced within the appendices.

Chapter 3. Historical trends in mobility and policy

This chapter seeks to identify recent historical trends in Dutch mobility and related policy. These
historical trends in mobility on how commute and policy are viewed saw significant shake-up due to
the pandemic and pandemic related policy. It’s necessary to gain an understanding of overall trends
in private car usage and other travel modes, to determine yet unexplored longer term effects of the
pandemic (Van Wee & Witlox, 2021 ; Thomas et al., 2021) on changes in these trends. In short,
there’s a need to investigate the history of change in commute behaviour and attitude towards that
behaviour. Analysing past change will better put into context recent and current change, as well as
it's possible lasting effects. The car has within the last few decades become the most widely used
commute modality among the main 3 modalities of car, PT and cyclo-pedestrianism, seemingly
serving as a structural fallback option for other modalities, whereas government policy is usually to
shift away from the car. This relationship between travel modalities is further complicated by the
emergence of a serious fourth ‘modality’ in the form of working or studying from home.

This review investigates the history of behaviour change and to what extent the attitude commuters
have towards commute has been taken into account within overview reports. This in turn gives an
indication into different policy trends and what variables are generally measured and considered
within commute policy. Conclusively, this chapter answers the following research sub-question;

Sub-question 1; What historic and societal developments and trends surrounding car ownership,
car usage and government daily (commute) transport policy can be identified, including their
influence on travel behaviour change?

To answer this question a limited historic literature review is performed. Methodology can be found
in chapter 2.1. The review synthesizes government reports written over a period of roughly 35 years,
from 1985 to 2021. The longer time period of examination is chosen to give a proper overview of the
long term development of mobility metrics, the development and coming into prominence of these
metrics within government policy itself, and lastly the interpretation of these evolving metrics and
how they impact policy. The review won’t fully focus on changes in Dutch mobility, but also what
variables government considers to be influential or important within development of mobility or
surrounding policy. Identified variables are expanded and recategorized in chapter 4 through a more
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in depth look at pandemic related variables impacting attitude towards the pandemic. The review is
fully featured in appendix F, this chapter gives a summarizes parts of importance.

3.1 Structure of the reports

These different reviews generally follow the same structure, as they’ve continued to primarily survey
the same variables and subjects concerning Dutch transport since the 1998 report by MuConsult.
What's interesting, is that these large overviews focus less on commute behaviour as time goes on,
opting for a broader overview of all relevant travel behaviour. Commute and work circumstances
become aspects or footnotes. This is interesting, as 2021 reports see a serious change in this trend of
review, as commute behaviour change regains prominence in the review as a result of the pandemic.

The initial report on development around commute travel in the period 1985 to 1995 serves as a
baseline for a framework on synthesising the most important variables influencing commute travel.
Review is structured along the four main categories that it identifies as the most important variables
influencing mobility and particularly commute travel;
1. A basic overview of the most important changes to travel behaviour within and metrics
measuring the developments in commute travel.
2. The characteristics of the nature and size of employment, as these factors, in combination
with spatial spread of living and working influences commute travel.
3. The characteristics of the different transportsystems utilized as travel modalities for
commute and the developments within these systems.
4. The transport policy of employers in influencing employee travel behaviour.

Future reports, while structured differently, continue to roughly make use of these more concretely
measurable ‘econometric’ variables for further analysis of Dutch mobility. Focus on the influence of
specifically commute and variables related to commute tends to slowly disappear from reports.
Seldom new variables are added as similar values are measured throughout most reviews. Before
moving forward to other reports, the future prospects at the time for Dutch commute and general
traffic developments are evaluated using the report by Raadgevend Bureau F.M. Roschar (1997).
Written at the end of the first decade reviewed in this study, the then current and projected future
state of Dutch traffic issues is evaluated based on the input of a wide range of government specialists
within the field. Advice is given for future policy.

Even at this time, the report identifies that the most pressing traffic challenge appears to be
congestion, costs of said congestion and that issues due to that congestion aren’t easily solved. The
Dutch citizen is committed to the car, as it offers freedom, privacy and comfort, as well as serving as
a status symbol. While PT is referred to as a possible solution to congestion, it’s also identified as too
slow, infrequent or unreliable to be a real alternative to the car. Limitless road construction is seen as
impossible and costly, leaving only options for policy that limits car use itself. Propositions of road
pricing are already mentioned, but seen as unsupported. Outside of the competition between car
and PT, other modalities aren’t really mentioned. Based on these challenges, predictions are given
for future traffic and policy developments until 2030, a date that we’re slowly approaching a good 25
years later. The most important parts of the predictions were summarized;

As transport becomes faster and people will live further apart, car use will explode, exacerbating
congestion issues. The car will make itself impossible as mobility growth will decrease and mostly
come through PT. Congestion causes car travel to continue to cost more time, lowering its reliability.
Societal change will see the car becoming less of a status symbol. Parked cars clog the street, making
travel more difficult, as recreational activities close to home will impossible as parks and nature are
sacrificed for car parks. In need of alternatives to car ownership, politicians are encouraged by their
constituents to tackle the car and its issues with policy. The writers expect a significant growth of
resentments towards the car, envisioning a situation where owning and operating an automobile
becomes so expensive that people will only own a car out of necessity. Bikes become an alternative
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in the city, car-on-demand services replace ownership and the number of company lease cars
decreases. One can wonder whether this prediction of anti-car sentiment was reasonable, or wistful
thinking on the part of those opposed, rightfully or not, to further expansion of car use.

Car use and travel is predicted to increase in price, more closely matching its ‘real’ cost; Travel will
become far more expensive. Unprofitable trainlines will be scrapped whereas new PT-chipcards (OV-
chipkaart) and flexible pricing will inadvertently eventually increase cost. Technological advancement
will improve the comfort of PT through expanded telecommunication facilities and the ability to plan
travel post train-trip. As PT gains a stronger position within the Randstad, through the introduction of
new (unmanned) transport systems like people movers, the car is pushed out of the city, reigning in
rural areas of the country. New types of car will be developed. Small plastic ‘urban’ hybrid cars, using
gas on highways and electricity within the city, will become the dominant car, eventually becoming
self-driving to facilitate comfort and the ability to work during commute. Interestingly, while electric
and hybrid cars have become more popular in the modern day and self-driving concepts are being
tested, those cars have certainly not decreased in size the way its predicted here. ‘Call-a-car’
concepts are predicted to overtake car ownership. Self-driving car concepts, coordinated by
government infrastructure, will decrease the freedom of the traveller in a similar to PT. Interestingly,
video-conferences are mentioned here for the first time in the review, serving as a replacement for a
car ride when a MAAS-type service is unable to offer a car, not a modality of alternative of its own.

As the car made spread living and working increasingly accessible, this leads to spatial planning to
create urban cores that mix living, working and recreation to limit long distance movement and avoid
congestion. It's questionable to what extent this fixed problems around environment and congestion,
while it's become clear that spatial planning will hardly fix future issues. Government making laws
from a higher position of power is predicted to fade, as hierarchical policy implementation makes
way for necessitated cooperation between companies, citizens and government. Transport policy
becomes a joint venture. Whether predictions made in the late 90’s appear to ring true in later
decades can be considered through different reports of the ministry of infrastructure and water
management. Reports focusing specifically on (daily) commute related travel also become scarce, as
the topic becomes integrated into broader mobility and travel review. From 2015 onwards these
“Mobiliteitsbeeld” mobility reviews of historic government reports start reaching a mostly
standardized state. Where it’s noticeable that reports Mobiliteitsbeeld 2019 and 2021 respectively,
offering a pre and post pandemic view on the published general government overview on Dutch
mobility, once again give a more in-depth indication of the effects of the workplace on commute.

Summary conclusion per research question

This subchapter was written with the goal of answering the SQ 1. This question can be shortly
answered in 3 different categories, regarding behaviour, policy and the identification of attitude. In
depth explanation can be found in appendix F, where sections 1 through 4 give a full explanation.

3.2 Summary conclusion on the historic changes within mobility;

There’s been declining growth in individual mobility, as average daily trips per person decrease from
around 3.3 to 2.8 over a 30 year time period, even before the pandemic (MuConsult, 1998; G.J.A. Al,
2006; KiM, 2019), likely as result of increased distance travelled due to more spread living-activities
(F.M. Roschar, 1997). However there has been an overall growth in mobility in the sense that travel
distance continuously more slowly increases. Simultaneously, congestion continuous grew over the
years, particularly during the evening rush which is related strongly to commute traffic. However,
most commute related congestion during morning rush is caused by an increase in task combiners
(G.J.A. Al, 2006). Were it not for the 2008 recession or the 2020-2021 pandemic lockdowns, mobility
growth would have pushed congestion to be far higher. This can be observed within figure 3.1 based
on data from KiM (2021), further emphasizing the impact of the pandemic. What must be noted
however, is that this structural decrease caused by infra expansion and the recession was recovered
in a 5 year period.
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Figure 3.1 Total time loss in congestion

The share of car use decreases slightly moving from around 80% to 70% (G.J.A. Al, 2006; KiM, 2015).
This is pushed by the modality of car operator, relative to other modalities and in particular at the
expense of car passengers, growing most over the entire examined period. This is pushed by growth
in task-combiners, part-timers and carpooling seemingly going out of style. Changes occur in PT use
as train use seemingly mostly grows at the expense of bus use, increasing distance by a lot, but being
limited in trip growth, emphasising importance on increasingly longer distance commute (MuConsult,
1998; G.J.A. Al, 2006). During the pandemic travel mode usage decreased, more during the first than
the second lockdown, causing a structural decrease in use of travel modalities post pandemic. This is
likely due to differences in policy (KiM, 2021), portrayed in table 3.1, as well as difference in attitude.

Stages of lockdown policy Government policy

Stage 1 —January to march 15 Pre-covid/lockdown period

Stage 2 — March 16 to May Implementation of the intelligent lockdown that enforces the closure of non-essential

business, prohibits gatherings, in-person education and non-essential PT-use.

Stage 3 — June to October 15 Iterative abolishment of most lockdown and pandemic related restrictions.

Stage 4 — October 15 to December 31 Reintroduction of intelligent lockdown, where PT-use isn’t curbed.

(and onwards into 2021)
Table 3.1 stages of lockdown policy

This period saw a large structural shift towards working from home. Relatively however, car and bike
use did not have a percentage shift as much as PT use did, which might indicate that encouraging
working from home outside of the pandemic will see a lesser impact on the curbing of car use than
PT. This might limit the impact of working from home as policy on congestion, even though WFH will
likely structurally remain a large new player. These structural shifts are portrayed in table 3.2.

Change in distance travelled by Car PT PT (Bus, Tram, Bike Walking

modality (Train) Subway)

Effect of working from home -2.35% -6.35% -5.85% -0.60% 2.30%

Shift from PT (train, bus, tram, subway) | +0.54% -3% -3% +0.54% 0.35%

Total structural effect

Table 3.2 Total structural effect on travelled distance due to modality shift (Hamersma et al., 2021)

3.3 Summary conclusion on the historic changes within policy
Within the late 90’s, it was determined that congestion would continue to grow worse. At the time
the assumption was that road expansion would become less possible, making changes in parts of the
car transport system necessary, like introduction of a new compact on demand car (F.M. Roschar,
1997, MuConsult, 1998). Predictions also put forward the certainty of general growing unpopularity
of the car in the future. This appears partially untrue, as road expansion did take place within the
early 2010’s due to lane expansion, being instrumental in congestion reduction (KiM, 2019), but has
hit a predicted wall. The expectation was that new methods for public transport, like people movers,
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would be encouraged, but realistically PT saw no large expansions outside of doubling train tracks
(G.J.A. Al, 2006). Another expectation was that government would step back from its hierarchical
position in favour of private-public cooperation with employers, this hasn’t changed much until the
pandemic where government encouraged employer travel policy more (KiM, 2021).

While predictions put forward in the 1996 report appear to partially ring true, most changes to the
transport system still seem to have been made to infrastructure. Recently, car sharing and shared
mobility concepts have been gaining steam, but early 90’s carpooling policy seems to have largely
disappeared from policy goals and also appears to have lost popularity in general. The use of car has,
currently pushing towards the 2030s, not become wildly unpopular (KiM, 2021), while policy aims of
ensuring curbs on congestion haven’t yet seriously occurred. However, while employer-public
cooperation has been put forth since the 90’s, employer transport management or effects of ‘Het
Nieuwe Werken’, a program of telecommuting and WFH, don’t seem to take priority in government
policy (KiM, 2019; KiM, 2015). Working from home is a fringe topic within mobility reports and even
after the pandemic, where it became far more relevant, government plans to maintain a structural
shift towards working from home to curb congestion appear lacking. Furthermore, PT policy seems to
mostly replace other PT use. E-biking is new but it’s hard to determine whether it strongly impacts
commute. Due to the pandemic, it’s of prime importance to understand that the trend of mode shift
to PT has been broken and that there is a new player in WFH (KiM, 2021), something that was never
a truly prioritized government policy. All in all, perhaps the most important observation is how
separate review in the relation between mobility the workplace has become in more recent reviews.

3.4 Summary conclusion on attitude in commute policy and overview reports;
Methods and variables used to describe mobility in the review reports that were examined tend to
remain based around the basic 4 categories introduced in the 1985-1995 report by MuConsult. Over
the years, it becomes apparent that work-travel and related factors become less important in larger
scale mobility reports, disappearing from them. Expansion of variables examining mobility occurs,
but they often don’t stick around. The 2005 report by G.J.A. Al puts more interest on travel
experience and other partially attitudinal traveller inherent variables, in their influence of mode
choice. Reports start putting more focus on (social) safety, livability and most importantly commuter
attitude towards certain aspects of travel. There also an even more clear introduction of attitude, as
respondent were asked to grade modalities on their own perception on comfortability, annoyance,
ease of use, tranquillity, traffic delays, cost, punctuality, solitude/privacy, speed, enjoyability, safety,
independence and flexibility. This is a far more in depth view of commuter subjective opinion, which
is more in line with important variables identified in late 90’s predictions (F.M. Roschar, 1997). Yet,
despite constant identification within government reports, these metrics seem to not stick around.
Perhaps this is partially due to the fact that the format of mobility reviews continues to shift, only
settling down to the format of Mobiliteitsbeeld in 2014 (KiM, 2015). Where societal cost of mobility,
through measuring social safety and environmental factor among others, becomes most important.

These and other variables that were identified within this chapter will be further integrated into the
framework by van Wee et al. (2019) and used to structure the g-method questionnaire. But perhaps
most importantly, it must be noted that within 30 years of policy report, a standardized method of
measuring attitude and its effects on commute behaviour has not been introduced or upheld. This
further emphasises the need to develop a method for measuring an analysing these attitudinal
variables to better evaluate policy, attitude was and has remained under investigated.

Chapter 4. Conceptual framework

4.1 Introduction

This chapter identifies and investigates changes in travel behaviour as a result of attitude change. As
explicated within the historical literature review of the government reports in chapter 2, there is a
distinct lack in evaluating the effects of commuter attitude and attitude related variables in relation
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to policy, as attitude is of importance when evaluating policy as it structures commuter behaviour. As
such, it’s necessary to identify the different attitude related variables that influence (habitual) travel
behaviour, in particular commute behaviour in relation to the pandemic. To do this a conceptual
framework on how these variables are categorised and structurally affect attitude needs to be
adopted and tested. To do this sub-question 2 will need to be answered, which is as follows;

Sub-question 2; What theory on travel behaviour, regarding the influence of attitude and habit,
can be applied to identify the variables in attitude changes towards travel impacted by the pandemic?

To answer this question, a limited qualitative literature desk study is conducted that investigates the
framework created by van Wee, et al. (2019), while also seeking additional literature that can be
used to adapt and test said framework. This desk study is further described in the methodology of
this report. The framework is necessary for categorising variables affecting car usage, WFH and other
commute behaviour change in chapter 3, to better understand these variables effecting perspective
change. This data is further categorized in the first half of chapter 6. The framework is also used to
support analysis of the survey results in chapter 8. Results of the Q-methodology survey will evaluate
the descriptive use of the framework.

4.2 Introduction to framework van Wee, et al.
The conceptual framework by van Wee, et al. (2019) is evaluated in two steps, much like introduction
of the conceptual framework as is present in the paper from which the framework stems. This means
that firstly, the main assumptions on the relation between attitude, the built environment and travel
behaviour are examined to determine model usefulness on a macro level, focusing on observations
on travel behaviour trends and trends in effect that the built environment has on travel behaviour.
The evaluation of this conceptual model mostly involves the rearrangement of variables identified
within chapter 3, whereas the second model that deals with attitude in depth, will evaluate variables
found within the new literature introduced in this chapter through the additional literature review.
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Figure 4.1 — Relationship between attitudes, environment and travel behaviour by Van de Coevering et al. (2016), figure taken from van Wee, et al. (2019, p. 3).

The paper by van Wee, et al. (2019 describes that, for decades, researchers have been primarily
studying the influence of the Built Environment and Travel Behaviour, noting association between
travellers residential location, destination and their travel mode choice. Low urban density areas see
far more car trips than denser inner-city mixed urban neighbourhoods where cycling, walking and PT
accounts for most trips. In that sense, differences in mobility patterns are explained by differences in
travel distance and the prevalence of travel modality services within both areas, underpinning the
effect of spatial concepts on travel. A direct connection between the built environment and travel
behaviour (van Wee, et al., 2019). While putting more emphasis on trave modalities themselves
within reports, the government overview reports largely report along these more macro level lines.

But, outside of this relation there’s a third, perhaps more influential, conceptualised variable within
this system. Namely the variable of attitude, defined as “the degree to which the evaluation of a
certain object, person or behaviour is favourable or unfavourable” (van Wee, et al., 2019, p.1). Figure
4.1 portrays personal attitude and the built environment influencing travel behaviour. When
specifying attitude in the case of travel behaviour, travel related attitudes are often specified as
travel mode specific attitudes, like preference for car use, or the attitude towards travel as a whole,
like a person’s value of time when travelling or their dislike for time spent in congestion specifically.
Attitude, much like built environment, effects travel behaviour. Mode specific attitudes influence the
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choice for that mode, much like distance between destinations resulting from the built environment.
This model and the model that will be described later on in this chapter consider the process that
influences long term behavioural habit and attitude forming, particularly the tightly interconnected
‘looped’ influence these three variables have on one another, referring to it as reverse causality.

“In this study we refer to the effects of TB on attitudes, or the BE on attitudes as ‘reverse causality’
(RC). This study focuses on the direct and indirect impact of the BE as well as on direct attitude
changes resulting from TB.”( van Wee, et al., 2019, p.2)

As the loop of effects from changes in any of the variables is technically infinite, model application,
and particularly of the model that conceptualising attitude change later this chapter, will be limited
to a single ‘path’ of influence from infinite loops. To return to applying this basic framework to the
variables identified in the former chapter; The connection between travel behaviour and the built
environment, further being indirectly inter-affected by attitude, is a concept that appears to be
implicitly mentioned within the mobility reports that were discussed within the literature review.

The reports describe a longstanding trend of increased travel distance due to larger distance
between working and living areas. This trend of the wide urban environment spatial spread seems to
continue and result in consistent travel behaviour trends that seem to encourage the increase of
individual car use and long distance trips. There appears to be an implicit effect of travel on attitude
towards travel and in return the effects of attitude on travel. This is never explicitly investigated.
Variables on societal and environmental cost of mobility are measured. Travel time loss in congestion
gains attention, but more often than not there is no follow up investigation of how this changes the
outlook on travel as a whole and how that influences individual choices made in travel behaviour.

There are some explicit mentions of attitude related variables influencing travel behaviour from time
to time; earlier reports make note of the “freedom” of the car, whereas G.J.A. Al (2006) makes
mention of travellers ranking travel modalities by variables such as Comfortability, Annoyance, Ease
of use, Tranquillity, etc. However, these types of measurements don’t stick around and the ranking of
modalities based on such categories alone doesn’t give a particular deep dive on attitudes that are
reflected in the respondents own behaviour themselves.

This leads to the main caveat to this initial framework. It gives a wide description of the built
environment as an external constant, but seems to dismiss the characteristics of travel modes
themselves as entirely subjective and not clearly defined within the model, not explicitly present in
the model like the BE. Existence of these variables is purely implicit and present only in evaluation of
attitude. Buildings and places are concrete and the spatial spread of activities due to the BE causes
generation of movement in between, structuring travel behaviour. However, it’s not like the
characteristics of travel modalities, like for example the size of a car or the speed at which it moves,
or even factors like the employment statuses of travellers aren’t as concretely definable as variables
in the proposed system. Attitude shows how much we value these characteristics of different
commute modalities over each other, which in turn influences choice and commute behaviour.
Abstraction is the goal of frameworks, but all these different variables are put under the same
subjective umbrella. Such a high level observation of what structures travel behaviour appears to be
lacking for now, as such more concrete variables influencing commute ought be more explicitly
present and categorised in the model, similarly to BE.

4.3 Conceptual framework on attitude

Perhaps a more direct look at the triggers and factors behind attitude change will aid in the
description of the effect of transport variables and characteristics on attitude. This can be done with
the consecutively developed conceptual model for attitude changes by van Wee et al. (2019).

Figure 4.2 portrays how attitudes towards subjects are influenced. This study evaluates impact of the
pandemic on attitude and consecutively travel behaviour. It follows this framework from left to right.
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Figure 4.2 — A conceptual model for attitude changes (van Wee, et al., 2019, p. 4).

As stated before, the assumption is made in the paper by van Wee (2019) that reverse causality is a
plausible hypothesis for how attitude is structured. In the paper, the question of how the process of
attitude change develops while affected by reverse causality is explained through linking:

1. Triggers’ that influence those processes;
2-3. Three process clusters leading to attitude change; cognitive, behavioural and affective;
4. Attitude changes;

This study follows this process from left to right, focusing mostly on the triggers demarcated as (1).

Triggers

Different facets of the pandemic, government policy and business policy can be seen as the main
‘triggers’ examined by using the framework. Triggers are described as the main variables and events
driving the processes of attitude change. They are the prime reason why people change what they
do, as they are “the external initiators of the internal processes” ((Van wee, et al. 2019, p.4) that lead
to attitude change. Triggers are clustered into three categories (Van wee, et al. 2019, p.4);

1. The personal level “refers to the actors own information and experiences”

2. The social level “refers to the influences from the actor's network, such as family, friends or
colleagues”

3. The environmental context, “refers to all the other triggers, dominant subcategories being
changes in the Built Environment, and in the transport system (for example: changes in transport
services, traffic congestion, traffic safety), and other societal changes (such as societal changes in
norms and values, an economic recession, or levels of immigration)”

The conceptual model was primarily developed to explain why the built environment leads to
attitude change, through travel behaviour or directly. “We developed our conceptual model primarily
to explain why the BE can lead to attitude changes (directly or via TB). Related triggers can be placed
in the category ‘environmental’. A biographical key event like a change in job or residential location,
can expose people to another type of residential or work area (..) the BE surroundings of a person can
change, for instance when a new light rail station or shopping centre opens. However, our conceptual
model is more general since it also contains non-BE related triggers” (Van wee, et al., 2019, p.4).

Attitude clusters

Triggers for attitude change in the pandemic case are primarily environmental triggers on the left of
the conceptual model, among social and personal triggers. This model aids in understanding how
attitude changes in the long term, through identifying effects of triggers on three different clusters of
attitude. The three main clusters are; “the cognitive cluster refers to people knowing something they
did not know before, and consequently changing their attitudes. The behavioural cluster refers to
people doing something. The affective cluster makes people feel something which leads to attitude
changes.” (Van Wee, et al, 2019, p.2). The clusters of processes are potentially interrelated. The
three processes can strengthen each other’s effects, or conflict with one another, lessening their
impact on attitude change and thus behaviour change. The clusters can also be influenced by the
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same triggers. For example, a new type of electric car charger could serve as an environmental/social
trigger, as new faster chargers start appearing in the area and you, and your neighbours start making
more use of electric cars. This might affect your attitude through the behavioural cluster, as faster
charging can cause you to use the car more often, reinforcing car use behaviour. But this might also
be true for you neighbours. As such the affective cluster isn’t only impacted by you feeling better
about car use as it's more free and comfortable, but it’s also influenced by a type of social ‘pressure’
from you social circle to normalize more electric car use as you’re affected by their use and attitude.

Attitude

Lastly, these attitude clusters impact general attitude and thus travel behaviour through impactful
triggers causing a reaction throughout the attitude clusters and eventually effecting attitude and
thus behaviour. The three clusters affect attitude differently;

1. The cognitive process cluster causes attitude change through new information gained about
a certain object, behaviour or person. The cognitive information gathering happens directly
through direct experience and requiring knowledge, but also through performing an activity.
It can happen indirectly through reading articles or conversing with others. In that sense, this
cognitive process seems to overlap with the following two clusters, with emphasis on first
time experience being the factor that makes this cluster distinct from the others.

2. The impact of the behavioural process cluster is related to ‘doing’, as experience is required.
People align their attitudes with their behaviour, thus they change their attitude when their
behaviour is (forcibly) changed. When behaviour and attitude don’t align, people tend to
adjust attitude to ensure correspondence with prior behaviour. People might also change
behaviours as a result of behavioural experience outside of the motive to reduce dissonance.

3. The affective processes cluster, often referred to as emotional processes. Changes attitude
due to ‘feeling’: people change their attitudes based on negative or positive emotions
towards a certain object or activity (van Wee, et al., 2019, p.5.)

4.3 Application of conceptual framework

van Wee, et al.(2019) is applied on literature to identify triggers and test the framework. It shows a
trigger and describes how this trigger impacts attitude and thus behaviour. A broader look at attitude
change is given than solely looking at the pandemic ‘trigger’. This main pandemic ‘trigger’ is deemed
as too broad to serve as a single trigger, a such more specific variables influencing commuters are
investigated. The pandemic is seen as the trigger that spurs on triggers related to employer
implementation of working from home policies or commuters’ own impulses to reconsider their own
travel patterns. Application of the framework is displayed in table 4.1, where different triggers are
categorised based on their contents. The numbers displayed within the trigger categorisation serve
as a reference towards the literary sources that were used to gather these triggers as to allow for
better legibility and refer back to additional literature listed in this report’s methodology section.

Trigger

Trigger
categorisation

Attitude clustering and attitude impact

Non

pandemic related triggers

impacting attitude change

1 Environmental concerns and Social Research into the effects of attitude in choosing for more, what are considered,
the drive for travel modality (2)(3) ‘sustainable’ commute alternatives is mostly driven by cognitive processes dispelling or
replacement enforcing preconceptions of specific modalities such as electric cars or other low carbon
options. On the other hand, a strong psychological social influence, moving through the
affective cluster, also influences a shift in attitude towards modality choice.
2 Pre-pandemic employer efforts | Environmental | Pre-pandemic efforts to disincentivise unnecessary commute were under way within a

to improve sustainable
commute

(7)

large amount of companies in 2019, before the pandemic. As 70% of companies
participating in government research mentioned aiming to stimulate less travel within
that year. However, actual policy regarding such aims is often not implemented yet. As
such attitude change among employees through cognitive and behavioural clusters is
limited. It will be interesting to see how enforces WFH from the pandemic might share
similarities to these policy goals and see whether it’s structurally effective.
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Primarily pandemic related triggers
impacting attitude change

3 The activity of working from
home itself spurs on more full-
time working from home

Personal

(5)

As those that already (partially) worked from home were forced to work more hours
from home during the pandemic, their attitude towards full-time or expanded WFH was
strengthened through the behavioural process of doing.

4 The activity of WFH itself spurs

Environmental,

Those that did not work from home before the pandemic, were introduced to the

on a small increase in causing personal practice through cognitive processes induced by the trigger of ‘forced working from
those new to working from (5) home’. Effects on attitude from this new experience seems to be limited however as the
home to adopt the practice behaviour change doesn’t stick for these newcomers.

5 The activity of WFH itself Personal The loss of mobility during commute is replaced with (recreational) shorter distance trips
influences former commuters (5) in the local area. Behavioural processes then slowly seem to change attitude in favour of
to make more different trips more general bike use or car use for such regular short trips.

6 Changed commute behaviour Personal As short distance, non-work related trips become more common, this phenomenon
encourages other general (5) functions as a trigger that can change the attitude norms on travel modality choice
changes in modality use through repetitive behavioural and affective processes. For short distance trips, Pt use

become less favourable, falling structurally out of favour.

7 The structural adoption of WFH | Personal Through cognitive and affective processes attitude towards working from home slowly
itself historically seems to (5) changes and, for some commuters, eventually becomes a motivator to change jobs or
encourage changes in living or move if more enticing options are given. This usually also improves attitude towards long
working locations and increase distance commute more positively.
in commute distance

8 Changed social pressure Social, During the pandemic, the historic social pressure that existed between employees on

between employees as a result
of the pandemic influence
commute behaviour

environmental

(5)

when and how to work lessened due to working from home. This allowed, through
behavioural and affective processes, for changes in employee attitudes on commute.

9 Changed social pressure by
employer as a result of the
pandemic influences commute
behaviour

Social,
environmental

(5)

Similarly, the social interaction between employer and employee has changed the
historic social pressure on when and how to work lessened due to working from home.
This allowed, through behavioural and affective processes, for changes in employee
attitudes on commute.

10 | Changed employer policy
regarding WFH

Environmental

(5)

Direct policy changes by the employer are the most impactful trigger towards attitude
change.

11 | WFH impacting employee
personal life

Social,
environmental

(6)

Working from home impacts an employee’s social life, as it significantly restructures
their day and social life. In that sense, through cognitive processes employee attitude
towards working from home is either changed positively allowing for more perceived
flexibility in structuring their own free time, or it’s been started to be regarded as a
factor putting significant strain on personal relationships at home or working
relationships with colleagues. This impacts the general attitude towards working from
home in regards to the favourability of other travel modalities.

12 | Virus risks impacting social and
business related travel

Environmental,
personal,
social

(6) (5)

Perceived virus risks by commuters or, for example, business clients and colleagues has
changed attitude towards in person meetings and business. Through cognitive processes
it disincentivised the feeling to meet in person for work related activities. In some cases
this has caused a positive shift in attitude towards working from home as working has
reportedly been more productive. On the other hand, mention is often made of direct
social interaction between employees or with clients being missed as a result of working
from home, indicating a negative shift in attitude over the longer term.

Working from home and the
pandemic as catalyst for
reconsidering past travel modality
use in general

13 | Working from home and the
pandemic as catalyst for
reconsidering past car use

Environmental,
personal

(1)

Interestingly, some research suggests that car use for commute is missed least of all
different modalities. In that sense the trigger of enforced working from home
significantly impacted attitude towards car use, only half of commuters missing their
commute. Attitude has changed through cognitive and behavioural experience with
temporary loss of habitual car use. Factors of car use that are primarily most missed are
the ability to listen to music during the trip and a feeling of temporary solitude, not even
necessarily a feeling of loss of independence. It’s interesting then, that despite such a
significant negative shift in attitude towards the car, car use still bounced back in
behaviour much more prominently than public transport use which is missed more.

14 | WFH and the pandemic as
catalyst for reconsidering past
Bike use

Environmental,
personal

(1)

Bike use for commute appears to be missed most of all travel modalities. Attitude
changed through cognitive and behavioural experience with temporary loss of habitual
bike use for commute appear to be extremely limited, as factors such as the activity and
ability to experience the environment during the commute trip are missed. In that sense,
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the pandemic does not seem to have caused particularly strong attitude change towards
bike use, only reinforcing the positive opinion that bike users already had.

15 | WFH and the pandemic as Environmental, | Changes in attitude towards Public Transport as a commute modality appear to be
catalyst for reconsidering past personal level somewhere between the changes in attitude related to car and bike use. Attitude
PT use (1) changed through cognitive and behavioural experience with temporary loss of habitual
PT use for commute appears to mostly
16 | Past habitual patterns re- Personal level More than half of the respondents in some research aims to completely return to their

emerging post-pandemic

(1)

old commute habit after the pandemic. Whereas only 40% seeks to further engage in
working from home. This indicates that habitual attitudes and the preceding factors
creating this habitual behaviour are likely stronger and more long lasting than the

impacts of newer outside triggers on attitude.

Table 4.1 Conceptual framework application

The table shows a limited selection of 16 different evaluated triggers, primarily focused around
commute changes due to the pandemic and WFH policy. Many of the triggers examined mention the
importance of relation to colleagues and the employer, which is a variable that wasn’t dealt with
before in other parts of the literature review. While variables such as the effect of WFH on attitude
towards other commute modalities were implicitly mentioned in the government reports, the social
effects of WFH or the effects of WFH on the attitude towards itself are newer. Thus the expectation
moving forward is that within the drafting of statements for Q-methodology, social aspects around
WFH will play a far larger role in commuter perspectives, than might have seemed before analysis.
Beforehand, connections examined were the effects of the introduction of WFH on the use of other
modalities. However, there is a far wider spread of triggers related to commute and the pandemic.

4.4. Criticism on conceptual model

The model by van Wee, et al. (2019) has proven useful in identifying triggers and allowing for a more
structured analysis of changes in attitude for Dutch commuters. However, there pre-emptively exist
some concerns regarding further implementation of the model. Other models that deal with attitude
and behaviour change in regards to travel behaviour, such as the behavioural intention model
developed by (Curtale, et al, 2021), feature more concrete transport-related characteristics within
the model. It does this through including socio demographic characteristics as well as adding
transport related characteristics as constants within the model. These different pre-set factors and
the attitude towards them, influence behaviour. Another model on attitude change is the model by
Coevering et al. (2021) which examines strength of effects of attitude on behaviour or other attitude.
The model sees attitude at a certain moment as a ‘constant’ variable that affects other variables.

The conceptual model for attitude change isn’t developed solely for travel behaviour and specialised
like the model by Curtale (2021) is for the purchase of electric vehicles including variables that are
important for that practice, but not commute behaviour. It makes sense that those variables aren’t
explicitly included within the conceptual model, but it lacks such constants entirely. The model for
attitude change doesn’t require a baseline to start from in its change in attitude, this is useful in this
thesis for this exact reason. This baseline attitude has to be the result from another comparable Q-
method study, necessitating more than one study, which is something that is explicitly aimed to be
avoided by implementing dynamism into Q-methodology. However, a starting attitude does help in
identifying the context to attitude change, specifying whether a person is strengthened or weakened
in an already held attitude, or whether attitude change might have caused a switch in attitude.

This model lacks a starting point attitude and a point to arrive to after change. In the model, attitude
change is the final box to the right, whereas In a different study this should perhaps feature the post-
change attitude. More importantly, the original attitude should perhaps have been situated at the
left of the model, a starting point when regarding the model left to right. A slight attitude change
doesn’t necessarily constitute enough change to change behaviour. On the other hand the triggers
are implicitly changes to a status quo as well. In that case too, the status quo constant before change
appears missing from the model.
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The biggest issue that this model does help avoid, is the fact triggers or other phenomena aren’t
investigated properly. Black boxes between triggers and behaviour are avoided. It also helps to see
the different processes a trigger can start within attitude change, as they might differ per different
person, their attitude impacted differently as their baseline habits and attitude are react differently
to triggers. The reason as to why these baselines aren’t included within this study’s conceptual
model; Including baseline statements is theoretically useful for analysis, but impractical in practice. It
would require asking respondents about specific attitudes they used to have, additional statements
as a baseline would be requested separately for every response. This could result in a bloated survey,
with too many required statements. This is impossible within this study, as Q-methodology is only
able to account for a limited number of statements within the Q-set. This number is necessary to
properly explore the different aspects of the wide research subject of commute change across 4
modalities. As such, the choice is made to base further research within this study on the investigation
of attitude change itself as regarded in the developed framework by van Wee et al. (2019) focusing
most entirely on change in attitude. Per subject slight adjustment to ensure correct interpretation of
change is made, requesting commuters to answer whether their attitude changed at all. This rules
out misinterpretation on if a formerly held attitude simply stays in place, or if it’s subject to change.

4.5 Summary conclusion

This chapter features an introduction to the theoretical background of attitude and the conceptual
model. The 2016 framework on the built environment and its relation to attitude and behaviour, is
useful for classifying and usefully structuring the different factors influencing travel behaviour. It is
however limited in framework depth , while the model for attitude change by van Wee et al. (2019)
goes quite in depth, but similarly feels a little broad in how it defines environmental triggers as any
trigger coming from outside of the person themselves. Criticism of the model regards the analysis of
change, which can be difficult without considering a baseline attitude before change. However, this
study sees investigating attitude change itself as a goal of its own, as it would determine whether this
more traditional, less labour and time intensive method of Q-methodology can properly account for
dynamism. Rather than widely and impractically expanding the model and in turn Q-set and survey.
Practically, the conceptual model proves useful as a tool for explorative analysis, but limited in direct
connection to the creation of a Q-set. Through identification of the triggers, corresponding
categorisation was possible. This allows for categorisation of subjects for Q-set creation, which
happens more on a content subject basis, rather than categorisation based on the type of the trigger.

Chapter 5. Results and P-set characterisation

This chapter features an overview of P-set characteristics, based on data attained in the post Q-sort
questionnaire of the survey. It serves as an addendum to factor analysis. A summary of is given of P-
set characteristics, followed by a description of results regarding change to commute behaviour.

5.1 Summary of P-set characteristics

Data regarding the characteristics of the P-set can be found within appendix B. This section serves as
a summary of the most important aspects of the first half of the post Q-sort questionnaire. When
conducting the online Q-method survey, the goal was to attain the responses of 50-100 respondents.
It was reached with 51 respondents within the P-set. The age of respondents is evenly spread, with
slight skew towards 45-55 year olds. Sex of respondents is spread 1 to 3 in favour of men. While men
on average work longer workweeks than women, this doesn’t mean that women are employed far
less, thus the spread isn’t skewed to unevenly towards men. Education wise, respondents are slightly
skewed towards higher education, with a heavy weight towards HBO level of education. As the P-set
is skewed to somewhat older, higher educated respondents, income might be somewhat higher
encouraging car ownership and use. This might give of an impression that car usage is more
prevalent or more supported than it actually is, which might play a role in the interpretation of
commute behaviour, giving a slanted view of reality, but it won’t negatively influence the execution
of Q-methodology as the spread of factors is varied enough to ensure most perspectives are heard.
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Respondents operate in a wide range of job sectors. Based on this fact, many different perspectives
will likely be present within Q-sort results. There’s a heavy skew to more "office-bound" job sectors,
the largest sectors present are finance or business consultancy. The number of respondents working
in production type jobs is low. While this might indicate a loss in perspectives, it's sadly also a result
of the research set-up, as respondents that didn’t or weren't able to work from home were asked not
to participate. By design, research was done into the structural impact of the pandemic and WFH on
commute attitudes and behaviour, this requires a base amount of WFH to have taken place. It's
interesting that the majority of respondents, around two-thirds of the P-set, works either an office or
management function. The vast majority of respondents are employees. A decent selection are
employers and entrepreneurs, but only 4 in the entire Q-set are fulltime students.

The spread of respondents is varied enough that these respondents are sufficient for identification of
significant factors in Q-methodology. For evaluation of other empirical data, it must be kept in mind
that there is a particularly significant group among respondents that seems generally well able to
work from home. As such, this ‘commute’ method is likely more popular than it would normally be,
even among those that are per definition able to WFH.

5.2 Commute behaviour change

One of the most interesting facets of this study is the fact that change in commute is investigated,
both in attitude and in actual behaviour. Within the analysis of changes this will allow for checking
whether attitude changes are even roughly similar to actual changes in the behaviour of
respondents. It must of course be noted that, while useful for analysis of the P-set, actually
generalizing these results to the general Dutch populace will be difficult for two reasons;

1. Respondents do not necessarily represent an accurate reflection of the overall Dutch working
populace. A respondent P-set size of 51 is ample to conduct a successful Q-sort, especially
with how wide the range of respondent characteristics appears, based on exploration of the
P-set through the post Q-sort questionnaire, but this size is relatively small for quantitative
research. Certain categories within the past questions, such as job characteristics for
example, are simply too small to offer a fully significant insight into the general populace.

2. Respondents participating within this study needed to have worked from home during the
pandemic or have the possibility to work from home. Job sector representation, like the
production sector, is likely limited. It must thus be noted that data only holds for those that
can possibly work from home in the first place. This means that the shift to WFH and likely
the shift away from car usage, is likely significantly smaller in the general Dutch populace.

These two points don't necessarily invalidate the value of this data, as it's able to give a valuable
indication into characteristics and behaviours of the Dutch population, under certain conditions. This
is true as gathered data on commute change pre and post-pandemic, shows interesting trends.

Car commute behaviour change pre-pandemic and post-pandemic —form 7 & 11

The change in car usage and commute behaviour between before and after the pandemic appears
significant. The decrease in usage is rather large, but limited in the sense that the number of car
commuters themselves has not declined. As shown in figure 5.1, the amount of respondents that do
not use the car for commute at all remains at 18 respondents. This might indicate that the amount of
car users has not decreased, however the purported change among car commuters is significant.

Before the pandemic, car usage showed a skewed normal distribution towards 4 days usage per
week, reaching an average of 3.3 workdays per week among actual car users. Averaged among all
users this was around 2 workdays. After the pandemic this skew was shifted towards 2 days of car
commute per week, reaching an average of 2,5 among actual car users. Primarily among heavy car
users there appears to have decrease of 1-2 workdays of use. On average, the number of workdays
commuted by car was 1.6, a 44% decline in workdays.
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HOW MANY DAYS DO YOU USE THE CAR FOR COMMUTE WITHIN AN AVERAGE
WORK WEEK? (BEFORE AND AFTER PANDEMIC)
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Figure 5.1 Car usage change

PT commute behaviour change pre-pandemic and post-pandemic —form 8 & 12

The change in PT usage and commute behaviour between before and after the pandemic echoes
sentiments raised within the thesis introduction and literature review. Namely that public transport
saw a very steep structural decline in usage. This is reflected in figure 5.2, where an overall decline in
every category of days-travelled can be observed. The number of pre-pandemic PT users within the
P-set isn’t particularly high, but with 16 still considerable as part of the entire P-set. The more
important part of the story portrayed by the data, is that the number of total non-users grew
significantly as a result of the pandemic. Furthermore, where PT use was generally evenly spread
among those that did utilise the modality, after the pandemic most remaining users only utilise PT at
most 1 to 2 days per week, likely when necessitated for their jobs. More frequent users are outliers
after the pandemic. When observing the pure averages, respondents used PT on average for 0.94
workdays pre-pandemic, which dropped to 0.38 afterwards. This was a significant 56% drop.

HOW MANY DAYS DO YOU USE PUBLIC TRANSPORT FOR COMMUTE WITHIN
AN AVERAGE WORK WEEK? (BEFORE AND AFTER PANDEMIC)
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Figure 5.2 PT usage change

Cyclo-pedestrian commute behaviour change pre-pandemic & post-pandemic —form 9 & 13
Of all modalities, cycling and walking were prone to least change. There is a general decrease of
average days travelled from 1,8 to 1,4 days per week, or from 3,3 to 2,5 days among those that
already walked or cycled to work. The general spread of use among the different respondent isn’t
impacted that harshly. The amount of non-users only increases slightly due to the pandemic and the
respondents that commute to work 5 or mor times per week generally continue to do this. The
biggest shift is among those that travel to work by bike often, i.e. 3-4 days per week, to a lesser
amount of times like 2 days per week. In short, the hardcore cyclo-pedestrians remain unimpacted.
“Non-committed” frequent users decreased their days travelled.
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HOW MANY DAYS DO YOU WALK OR CYCLE FOR COMMUTE WITHIN AN
AVERAGE WORK WEEK? (BEFORE AND AFTER PANDEMIC)
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