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1 ABSTRACT

The tasks of spatial planning are becoming everenommplex as a result of the increasing and growing
number of demands, such as climate change, diggakformation or densification. This increases the
importance of inter- and transdisciplinarity in qténg. Integrated perspectives are necessary fer th
sustainable design of future settlement and laqsaseas. The understanding of other disciplinds/aws

is crucial for a fair and expedient balancing dérests.

This paper aims to analyse and compare the viewlsassessments of three spatial disciplines: spatial
development, transport planning and landscape pigniThe topic of digital transformation provides a
ideal basis for discussion, as it brings with iufe challenges and uncertainties, besides aléthtanning
areas are affected.

The basis for this is a broadly-based two-step Bektiudy on the spatial effectiveness of digital
transformation. In an online survey, the membershefprofessional associations from Switzerlandhef
three disciplines were asked to assess the chamgpace caused by digital transformation. The euwas
carried out as part of a research project at th&k H&iversity of Applied Sciences in Rapperswil
(Switzerland) with the aim of assessing future tlgwments (Engelke et al., 2019). The research groje
deals with the benefits of digital transformatian $ustainable spatial development and represamtsearch
focus of the Institute for Spatial Development anel Institute for Landscape and Open Space at 8. H
The disciplinary differences and similarities a@ m the foreground of the research. In retrospédhe
survey, however, interesting and particularly imipot aspects for goal-oriented, joint planning den
identified, on which this paper focuses on. Togigsh as the future of public space, spatial dagaiand
the role of public authorities were surveyed areddiscussed in this article.

The aim of this publication is to elicit common adifferent assessments of the three professiomalpgr
concerning future space due to digital transforamatlUsing the mixed-methods approach, the survayltse
are compared quantitatively on the one hand andtigus and comments are semantically analyseden th
other. This methodological triangulation is neceg$ar a better understanding and comparison déxtht
questions on a topic (Johnson et al., 2007).

Based on this, the paper shows how the estimatibapatial, landscape and transport planners dévergl
how they see the future to change due to the dig@asformation. The analysis identifies the gesat
common challenges. It can be stated that theréiffezent levels of knowledge and various visiorigte
future between the professional groups. Finallgppsals are made as to how the challenges carctkieda
using the principles of transdisciplinary reseaanld where the focus can be advantageously placed.

Keywords: integrated planning, future space, trestgulinarity, digital transformation, sustainabjli

2 INTRODUCTION

The human habitat is confronted with more and nobr@nges. Megatrends such as climate change, digital
transformation but also globalisation or individeation are changing spatial development. Thus,
demographic change also brings additional and @&se@ demands on living space (Wehrli-Schindler and
Widmer Pham, 2019). However, the development amadiadgmpact of these megatrends in the future are
subject to a number of uncertainties, which posegomchallenges for spatial planning. This happens
because the planning system requires that the eaisto be set early on. In order to achieve antaia a
high quality of life despite the increasing demaadd an uncertain future, different disciplinesptznning
must work towards common goals, which in the endtrfead to sustainable development. In order tat mee
challenges in complex systems, several disciplmesd to work together in research and be ready for
practical application. The problem-oriented apphoaftctransdisciplinary research is suitable fos tttirsch
Hadorn et al., 2005). This paper examines whethepterequisites for transdisciplinary researchpatial
planning are given and whether it is suitable &mkting future planning challenges.
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The research question pursued in this paper is:tVdna the different expectations for the future
development of space within planning disciplinesl drow can transdisciplinary research contribute to
finding common solutions?

This question will be examined using the exampleoné megatrend in spatial development — digital
transformation.

The basis of this study is a survey on the spatfaktiveness of digital transformation in Switzerdl. The
survey was part of a larger, still ongoing reseapchject at the University of Applied Sciences in
Rapperswil, Switzerland, which examines the bemedit digital transformation for sustainable spatial
development (Engelke et al., 2019). The surveysiamltaneously in three different variants (seaitein
chapter 4 Methodology). A comparison of the resoitthe three professional groups was not the ditheo
study but in retrospect appears to be worth amastmg analysis. Therefore, this paper shows imehaik
insights to the role of planners in addressingriitthallenges. Three relevant thematic areas vedeeted
and analysed to see how the questions, answersaamahents of three planning disciplines differ. Thitis
can be worked out what the difficulties of transgpBnary research are. The paper provides anserersow

the participants of the professional associaticssess the developments on spatial data usagee fotur
public space and role of public authorities in tbaure. Furthermore, the question could come upuabo
whether these three planning disciplines need tathedyzed together, since each of these professions
requires clear conceptual definitions. But as inee to shaping future space, those three spaceantle
disciplines need to work together and thereforalreeommon base of knowledge and an understandig fo
different definitions and aims to succeed in thensdisciplinary work for shaping a sustainableurfeit
(Hirsch Hadorn, 2006).

Therefore, the first part of the paper analyses@edents the approach of transdisciplinarity imeraetail
and elaborates its role for planning.

Afterwards, the methodology and research desigiatd collection and data analysis will be discus$éeé
results of the analysis of the questionnaires dkagsehe survey results and comments are presémtide
following part to finally discuss the results ano &nswer the research question in the context of
transdisciplinarity.

3 TRANSDISCIPLINARITY

Transdisciplinary research is a type of researchrevimesearchers from different fields are integrated
work together at an issue, which has to be solVeahsdisciplinary research can be defined as arese
that meets four features. First, it has to take axtcount the complexity of issues. Second, therglity of
different perceptions of issues in science andetpavill be addressed (Pohl, 2005; Pohl & Hirscrdéta,
2006). Third, the idealised context is not as ingaras practically relevant knowledge (Pohl, 20@) to
put it mildly: abstracting science and relevant\wlemige specific to the case are combined (Pohl &dti
Hadorn, 2006). Fourth, the knowledge contributes teolution of a problem of common interest (Pohl,
2005; Pohl & Hirsch Hadorn, 2006). It has to belttiat this is only one of many possible definiton
Regardless of the definition, it always "includes transformation of attitudes, the developmergessonal
competences and ownership along with capacity imgild...]" (Hirsch Hadorn et al., 2006: 121). This
suggests that researchers have an important rokbeintransdisciplinary process. An investigation of
transdisciplinary research processes showed thaairehers need several years to accept the cokuhe
other disciplines and to be able to work out togetbhoncepts with additional benefits. In addition,
transdisciplinary teams tend to division laboutiates with more pressure instead of working things
together (Pohl, 2005). This bears the risk thatatheantages of transdisciplinary research will motfully
exploited and that towards the end of the researaject only individual results will be put togethiastead

of being able to present a common result.

In order to avoid this, Pohl and Hirsch Hadorn @&0€et out principles on how to make a transdistipy
process successful® principle: reduction of complexity by locating kmledge needs and participants. In
complex systems, not everything can be capturethesoelevant links to resolve the issue must bekech
out. 29 principle: effectiveness by embedding in the emvinent. This means that an impact model is to be
worked out which shows how the solution is to b@lemented in practice. It also requires a targetigr
oriented processing of the results so that theltseate effective in implementation ®rinciple: integration
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through open-mindedness. The third principle isghyereme principle for cooperation between disogdi
One's own point of view must be relativized as am®ng several and others must be accepted asyequall
relevant. 4th principle: reflexivity through recivity. Project steps must be run through severaks§ if
necessary. To meet all the requirements for trapgdinary research (see above) is not easy anduhkty

of the research project could suffer. Running thfoproject phases several times, if necessary ttamsl
correcting the conditions for the development obwledge can reduce this risk (Pohl & Hirsch Hadorn,
2006). However, through many uncertainties andttlfing-out, there is the risk that "such modelkiéhe
explanatory power of basic and applied researclrs¢H Hadorn et al., 2005: 125). As a consequeihee,
knowledge achieved from transdisciplinary reseasatot an ideal scientific knowledge which is umaad,
explanatory and proven. But the generalization wbvidedge is nevertheless important, which can be
achieved by transferring the models and methodgher settings and/or other issues (Hirsch Hadbal. e
2005). Those principles are important to be kepouphout the entire research process stages that ar
identification and structuring of the issue, hangllof the issue and setting in value (Pohl & Hirstddorn,
2006). Another definition of the process stagesictcde abstraction (shared insight), realisatioroljfgm
solving) and translation (formulation of resultslaransfer) (Verhein-Jarren et al., 2015).

4 METHODOLOGY

The data being used for this paper is provided faononline survey, which was the first part of a-step
Delphi study of the larger research project (sesptdr 2 Introduction).The research group is compade
three main areas of expertise: spatial developmantscape planning and transport (traffic, mopilit
planning. Each of this group was conducting an swvey with different themes and questions. Members
of the professional associations from Switzerldrg@l, SVI, BSLA) were being invited to participatethe
survey. 88 spatial planners as well as 126 landsptgnners filled out the questionnaire. 107 pigiats
completed the survey for traffic planners. Theipgrants were German or French speaking and theeass
were anonymized.

The data analysis for this paper goes beyond thé/sia of the original research project becausehamo
goal is being pursued. A more differentiated analygsust be carried out to answer the research iqugsiee
chapter 2 Introduction). Relying on a mixed-methagproach, in addition to the quantitative evabratf

the answers, a qualitative content analysis of cemsas well as the questions was carried out.gbaé
and big advantage of mixed methods is not to repddihier the quantitative or qualitative approgch]‘but
rather to draw from the strengths and minimize tWeaknesses of both in single research studies
[...]'(Qohnson and Onwuegbuzie, 2004: 14-15). Thisthmdological triangulation allows a more
differentiated analysis and conclusions can be dralwout the impact of the type of question (Johretaa.,
2007). Therefore, it is crucial to analyse the ¢joas qualitatively because they are not exacttydhme in
the survey groups and they were asked from mendfehe corresponding professional associationss Ehi
the only way to compare the statements and answfersurvey participants from different planning
disciplines on the same topics. The qualitativeteon analysis is conducted after the approach from
Mayring's structuring. The codes for the codingtesys were deductively derived in the first round of
analysis and enriched with inductive codes in theoad. This interrelation of codes from preliminary
investigations and the corresponding material adlavgystematic structuring (Mayring, 2010).

5 CASE STUDY: SPATIAL, TRAFFIC AND LANDSCAPE PLANNERS CONCERNING
DIGITAL TRANSFORMATION

In the following, the questions, answers and conimehthe three professional groups of the Deljinilys,
as case study, are analysed and compared on #deettpics of spatial data usage, future public esean
the role of public authorities. The structure o text will always be the same: first, the qualatanalysis
of the questions, second, the quantitative analysihe answers and third, the qualitative analggishe
comments are presented. After every topic, theaesisort summary and conclusion drawn.

It can already be said here that the way the qurestivere asked differs in all the topics discudatst. The
questions in the questionnaire of and for spatahers were asked in a form of hypotheses. Whieans
there was a statement (p.ex.: “With data aboutifeeand the user of space analyses become moigegiec
and the question “Do you agree or not?”. The gaastof and for landscape planners were formulateda
same manner as the questions for the spatial plen@®@mpared to the other two questionnaires, the
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questions of and for traffic planners were asked idifferent form. They did not hypothesize but ever
asking mostly W-Questions (What, When, Why etc).

5.1 Future of public space

5.1.1 Qualitative analysis of questions

Codesystem Questions_Spatial Development Questions_Landscape Planning Questions_Traffic Planning SUMME

@ public space o

@4 irrelevance

@4 need for action ° 'Y

@g' uncertainty

@' change [

(©g negative association ®

@4 positive association [ ]
> SUMME

Table 1: In which questionnaire the term “publiasg’ or its meaning is mentioned, and in which fitria described (“Public
space” above means in a neutral way). How to readratrix: The bigger the point the more oftendbee is being coded in the
corresponding questionnaire and code (relativetsiiee and column). The number is indicated wiith sum at the end of the
column and line. Example: The code “negative asdinei” is coded five times, twice in the questioineaf the landscape planners

and three times in the one of transport planners.

As can be seen on the matrix above, public spaea issue in all three questionnaires. In the draut
spatial development, public space is addresseelation to autonomous driving and especially automas
parking. The matrix makes visible that there aféedinces about how the questions have been fotetlla
(see table 1). As for spatial planners, the questask more about whether there will be a changmband
whether there has to be done something about @n Evough the questionnaire about landscape plgnnin
was focusing on landscape outside of settlementessub-questions are also relevant to public opanes
within settlements. The questions in landscapenitgnas well as in traffic planning are more about
evaluating the changes. The questions for landsgl@p@ers are more often formulated in a positieaner
and the traffic planners' questions are more aittked negatively. An example for a positive thé'Sscial
media can be used to guide visitors e.g. by progidinformation on good routes, attractive actigtegc.".
One example for a negatively formulated thesisgtHtosts due to refitting of the transport infrasture
will be a negative consequence of fully autonomeelsicles." There are only a few questions on public
space in the questionnaire of transport plannetsnany questions indirectly concern public spaaa. F
example, whether the importance of bicycle traffidl increase, or pedestrian traffic will decreahge to
Mobility as a Service.

5.1.2 Quantitative analysis of answers

77% of the respondent spatial planners estimateatitanomous parking will change public space &edet
will be new requirements like entry and exit zomegentral locations. A smaller majority thinks ttihe
road space needs to be reconstructed due to timgextharaffic flow. Another phenomenon emerging from
digitalisation are micro-hubs, which are changindplic space. More than 80% of all responding spatia
planners think those will be part of a new infrasture in city/town districts.

More than half of the participating landscape p&msrthink that there will be new forms of localnestional
use in the future. In the opinion of a majoritye threquirements will also change due to changeéeén t
composition of user groups. However, only 28% thimkt this will be smart workspaces and almost blf
the participants think that augmented reality comifuence the visitor management. 77% estimaté tha
social media could have an effect for controllingiters of recreational areas. Half of the respogdi
landscape planners think that innovative municijggliwill provide digital retreats in future asatll going

to be a need.

The questions whether the importance of bicycli¢ravill increase and whether pedestrian traffidl w
decrease due to Mobility as a Service did not getement of many participating traffic plannerswéuwer,
about half of the participants think that therel wié fewer parking spaces in central areas andnioae
space will be needed for transfers. Therefore,cttral measures are needed to ensure that AVs
(autonomous vehicles) can contribute to sustainableility (56% agreement).
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5.1.3 Qualitative analysis of comments

Codesystem Comments_Survey_Spatial Developments Comments_Survey_Landscape Planning Comments_Survey_Traffic Planning SUMME
@4 public space .
@4 irrelevance o 'S
@4 need for action 'S °
@4 uncertainty °
@ change ° ° +
(©¢ negative association . o .
@4 positive association (] °

3 SUMME

Table 2: In which comments in the survey the tepmblic space” or its meaning is mentioned, and liictv form it is described
(“Public space” above means in a neutral way).

The frequencies in the code system show that thexse comments on public space in all three
questionnaires. However, the corresponding assoctatare different (see Table 2). While landscape
planners often simply note that there will be clemgpatial and transport planners more often atalie
possible changes. For example, this was one pesiibmment of a spatial planner: “Public space will
become much more important!” or an example forlérrance: “In the short and medium term, these
scenarios change the road space and its desigmmamtyinally.” Most comments of transport planndrevg

the concern of a negative development through Ads.example this one: “There will be more presdare
expand infrastructure when individual mobility irases and empty runs are made possible through
autonomous vehicles.”

5.1.4 Conclusion to the analysis concerning future pufiiace

The questions in the questionnaire for spatialpdas were asked in a more neutral way. Neverthealessy
comments are evaluating. Most comments show eilfgeirrelevance that there will be a change antditha
probably will be positive for public space. Themefocomments reinforce the answers given, excepghio
expression of irrelevance in certain comments.

Even though a small majority of the questions Bmmdscape planners are either positively or nedgtive
formulated, the comments are not very evaluatings Supports the answers the landscape plannees gav
They estimate that there will be a change, but theeyot dare to make a statement in one direclibrey
rather say that the digital transformation does af@nge much in public space concerning the scébpe o
duties of landscape planners.

Transport planners, in contrast, seem to haveaai®pinion about how public space will changéuinre
especially through fully autonomous vehicles. kkoenmentary, many participants underline that ticerdd
be capacity bottlenecks and that public space doetdme less attractive due to heavy traffic onrtiaels.
Comments that there will be fewer parking lots eekih centres were considered a positive staterér.
in fact is mostly the reason that spatial planeseduate the development of future space as pesitiv

In conclusion, it can be said that the three disw@g do not have the same opinions on whetherhamd
public space will change, as they are all havingjlaer focus on how to look at this topic.

5.2 Spatial data

5.2.1 Qualitative analysis of questions

Codesystem Questions_Spatial Development Questions_Landscape Planning Questions_Traffic Planning SUMME
@©g Data PY )
@4 irrelevance °
@©¢ need for action
@4 uncertainty °
@4 challenge Y °
@©g negative association °
@¢g concerns Y PY
@4 positive association ®
@4 added value ° Y PY
@4 hope ® [ ]
3 SUMME

Table 3: In which questionnaire the term “dataitermeaning is mentioned, and in which form it é&scribed (“Data” above means
in a neutral way).

As you can see on the matrix above (Table 3), tmtemt analysis makes apparent that the subjeta™da
of concern in any planning discipline studied. Heere if only the graph is considered, the wrong
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conclusion could be drawn that the subject of diith not play a major role in the spatial planners'
questionnaire. However, an entire block of questifihout of 8 with 3 sub-questions) was devotethi®
topic. This is also the case at the questionndithenlandscape planners. Nevertheless, the tduiata also
appeared repeatedly in the other question block&ghns why most mentions were made there. In t#sec
of the questionnaire for traffic planners, the sebj‘data” is only mentioned in other thematic dioes
blocks.

The analysis of the hypotheses and questions nwkasus different formulations. It is noticeablettihe
questions asked by the spatial planners are pelsitiformulated (example: “With these data, analyses
become more accurate.”). The formulations of thed¢gape planners are more widely spread. It is
perceptible that neutral formulations (code “da@’® also chosen rather than in the other two miseis.

An example for a neutral formulated thesis is: ‘@ah the use and the users of the landscape witinbe
considerably more important in future for the cohtind steering of landscape use.” The questiokesdasy
traffic planners were more evenly formulated. Theppear positive or negative formulations as wsll a
indications of challenges.

Overall, most questions are asked with the positissociation of added value or in a neutral manner.
Concern was expressed on four questions (see Bable

5.2.2 Quantitative analysis of answers

Concerning spatial data, 88% of responding sppléiners estimate that analyses become more pigkcise
strongly agree” or “| tend to agree”). Even 93%leate that these data will be the basis for sinutatand
design. The last of those three questions was aksage-based control. So, 73% of respondents thatk
data about use and users are enabling a usagedxageol system. But it is to be noticed that thajarity

of the respondents said “I tend to agree” to thist hypothesis which is therefore more reluctaanth
euphoric.

88% of the surveyed landscape planners tend tm&sithat the data about use and users will becoone
important in future. An interesting aspect is ttagtre is hardly any majority at the question alibatcurrent
significance of data in landscape planning. Theesambivalent distribution of answers is shown te th
question if the accessibility of data is sufficieiday. The current situation concerning options fo
evaluation of the data is estimated as insufficfesrh 62% of the respondents. Those answers angistjo
that the landscape planners are thinking more digitgoncerning the future but not about the presesivo

of the respondent landscape planners agree thigaldigta on the use and the users of the landswédpe
become more important in future for control anestey of landscape use. A majority of those esinabat
there will be new technologies used for usage-daliection in recreational areas. Almost 50% alsiok
that augmented reality will influence the managenadithe visitors in recreational areas.

To the question “What do you associate with digitahsformation in the field of mobility and tramsp
planning?”, 93% of the respondent traffic plannemre choosing the answer “broader data for traffic
planning”. Some questions about fully autonomoukicles included questions about data. So, 52% of
respondent traffic planners estimate a positiveatfhamely a more efficient traffic system on tlasib of
personal user data. But there is also concern ss@deregarding the Data Protection Act.

5.2.3 Qualitative analysis of comments

Codesystem Comments_Survey_Spatial Developments Comments_Survey_Landscape Planning Comments_Survey_Traffic Planning SUMME

@ Data ° .
@4 irrelevance [ .
@4 need for action ° [ )
@4 uncertainty ° +

@4 challenge °
(©¢ negative association
@g concerns ° [ )
@4 positive association .
@4 added value ° N
@4 hope L °
3 SUMME

Table 4: In which comments in the survey the tedatd” or its meaning is mentioned, and in whichrfdtis described (“Data”
above means in a neutral way).

As well as in the questions the subject “data” ¢efglly spatial data on the use and the users afejps
mentioned in the comments of the surveys of eachgrHowever, it is noticeable that there are lyaadly
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comments to data from the respondents of the suimeynobility planners. However, it seems to be of
interests for the spatial and landscape plannsrhey mention the topic in many comments. Conogrttie
survey for landscape planning, there are commeitibsarpositive association as well as with concetmsut
the future or present. But it also shows that tieeecertain uncertainty about the topic and dafle@ need
for action (as it is not always specified from whoih seems interesting that data is mentionedainous
forms from the spatial planners, especially agjtestions are mostly formulated in a positive manne

In comparison to the formulations in the questiorasa a difference can be observed in the frequentye
different associations. In the questionnaires, ngoiestions were coded with the tag “added valuétiata”
(neutral) than expressing concern. On the othedhbéwice as many comments were made expressing
concern than those that see an additional benaigeér-based data.

5.2.4 Conclusion to the analysis of spatial data in piagn

In conclusion to the subject “data” in the groupsphtial planners, there can be said that the ignesare
positively formulated. Most planners see an add#idenefit from usage-based data especially falyaas
and an added value of usage-based control (manetaek though). Contrary, in many of the comments,
uncertainty is expressed (p. ex. “I don't knowti$ ireluctance or impossibility”) or irrelevance. @x.
“Having data is one thing. Changing behaviour ig thther, best examples are climate change or
biodiversity!”). The reasons for this differenceween answers and comments are various. Firsg tioard
have been a “priming” through the positive formidas of the questions. In methodological reseatiu,
influence of the question formulation on the ansaas already been investigated and proven seireesd
(e.g. Strack, 1994 or Diekmann, 2014). Secondyulctcbe that people who fully agree with the hyjesih

do not feel the urge to make an own comment, bopleevho do not agree like to tell their opiniomather
explanation is that only people with a very clepin@n like to share it, and people who are unsuitienot

tell. This corresponds to possible sources of estich Martin (1984) already described in the asisiyand
evaluation of the empirical research method of dhevey. An explanation could also be that theykhin
positively about the future use of usage-basedl#taevertheless show some uncertainty.

Among the landscape planners, there is no cleapritajshowing in answers concerning the current
situation about data in landscape planning. The cldar majority gets the thesis that the optioos f
evaluation are insufficient. This shows a clearantainty about the present situation. Questionsiatie
future (especially usage-based data for steerindslzape use) get more agreement. In comparisdmeto t
other questions about the present, this shows $mpe for a better situation in future concerningtisp
data. This confirms that there were many commeotdributed in the survey for landscape planners and
those are associated with a large variety of fgslifsee Table 4). This is another indication thatd is no
common opinion among landscape planners concethengdditional benefits of usage-based spatial idata
future.

Traffic planners chose a clearer way of asking tti@nother two questionnaires, consequently, thene
more options to choose from. The answers of theesed transport planners show that data for theamse
just to come along with digital transformation ati@ majority believes that data will be necessany f
influencing routing for a better traffic situation future. There were hardly any comments addeth¢o
subject of spatial data in the survey. Reasonshfatr could be different: First, this could be autesf the
type of questions and options to choose (e.g. Btdf94). Second, data could be seen simply asti@mud
fact and a means to an end for traffic plannersedims that there is no need to question the futleeance
of usage-based spatial data, which has already ibgestigated in many studies in different coustrie.g.
Anda et al., 2016; Friso et al., 2018; Zannat amdudhury, 2019). Or, in the discipline of traffiach
mobility planning other subjects and problems akenof interest. This is illustrated by the numlbér
comments which are contributed to the topic ofdsaling cars. However, the emotional factor to tlupic
should not be underestimated (Maurer et al., 2015).

Nevertheless, there were different questions asfetthe three surveys, considering the analysishef t
guestions and comments, one can tell that theraeiffierent estimations and feelings concerning rfeitu
planning about data among planners from the difitedesciplines. Spatial and landscape planners geem
share a certain uncertainty about the additionaéfits and the usefulness of usage-based spatel Thae
way of asking in the questionnaire of the transptahners makes it harder to interpret the estonati the
participants, but it seems that they are havinigarer opinion about the subject.
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5.3 Role of public authorities

5.3.1 Qualitative analysis of questions

Codesystem Questions_Spatial Development Questions_Landscape Planning Questions_Traffic Planning SUMME
@©g authorities
@©g missing power/competences

@ no need for action ° .
@©¢ need for action . .
©g active role ° o o
@4 going with the trend ® ® .
@4 reluctant [
@g overstrained
> SUMME

Table 5: In which questionnaire in the survey gret“public authorities” or its meaning is mentidnand in which form it is
described.

The matrix above (Table 5) shows that the roleudflip authorities in addressing the digital tramsfation

to a sustainable development is an issue in evagtipnnaire of the survey. Also, the orientatibhaw the
questions were asked is not completely differenheWas the questionnaire of landscape and traffic
planning is more asking about whether or not pualithorities have or will have to take an activie 1o
shape future space, the questionnaire of spatila@ment is more asking whether public authorities
already are or will have to be going with the tremdl adapt the digital transformation. One exarfami¢he
code “going with the trend” would be: “Technolodickevelopments should be taken more into account by
the municipalities.” For comparison one exampletfa code “active role”: “The players in spatigmphing

will be the drivers of digital transformation.”it assumed here that the public authority is onth@players

in spatial planning. One block in the questionn&imespatial planners was used to ask directly altios
current and future role of the actors. Questionsuaithe role of the public authorities were askgdlhe
transport planners only in the form of which compémtary measures were necessary for sustainable
mobility (which entails action by public authorgje

5.3.2 Quantitative analysis of answers

It is noticeable that the clear answer optionsofsgty agree” or “strongly disagree” were never @mby
the majority of spatial planners to the questioretlier the actors in spatial planning are reticaddptive or
driving. This could be an indication that they a sure about their own role. It is interestingsée that
37% of the participants tend to agree that act@seluctant and exactly 37% as well tend to disagbout
this. The same scheme is showing on the questiatheh actors are adaptive or not. In both questions
almost 20% strongly disagree. There is a largerthat denies the thesis that actors in spatiainirey are
drivers of digital transformation. The majority'sjection of each option underlines the fact thaoracof
spatial planning (including public authorities) avesure of their current and future role in digital
transformation. When the questions come to ceftaits, the answers become clearer. The majorithef
actors say that a smart home does not influenci threfessional activities (which involves public
administration tasks) and therefore does not eatsjilactions in spatial planning. The same tendeaoybe
seen with micro-hubs. However, the answers thesgenat so clear, and it is therefore not clear wdreth
micro-hubs will have significance in spatial plampior not.

88% of landscape planners feel that authorities dadsion-makers should increasingly include new
technologies in planning and control. However, étadled questions he majority concedes the authorily

a passive role. Thus, most think that technologidaellelopments must be taken into account by
municipalities and that emerging technologies ningspursued. Only minorities think that decision Brak
should actively improve the availability of datawse social media to guide visitors. Even thoudmoat
78% of the participants think that social medialdobe used to guide visitors and can be used for
participation and communication. On the other h&®8s only think that social media specialist ushisuld

be created within government agencies.

The majority of transport planners think that road mobility pricing should be introduced, struciura
measures are needed, data to influence navigatstarss must be provided and/or intelligent infrasture
should be introduced. Not much support was givetiéooptions of a necessary reduction of the maximu
speed permitted and a ban on vehicles that aréduiptautonomous. All those measures entail actign
public authorities.
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5.3.3 Qualitative analysis of comments

Codesystem Comments_Survey_Spatial Developments Comments_Survey_Landscape Planning Comments_Survey_Traffic Planning SUMME

@4 authorities
(@ missing power/competences [ ]
@©¢ no need for action ° .
@g' need for action [ ] [ ] o
@©¢ active role ° °
@©g' going with the trend ° 3
@g reluctant ° o
(@4 overstrained °
3 SUMME

Table 6: In which comments in the survey the tepmblic authorities” or its meaning is mentionedd amwhich form it is
described.

The role of the authorities is quite often mentwne comments of landscape planners, but hardly any
comments appear in the survey of transport plani@me transport planners mention that the autesrit
need to do something in an active role, mostly thlerd for regulation by the state. In all three/eys, the
participants demand authorities in their commeatda something about this topic. This need is paldily
pronounced among landscape planners. As well, tartidscape planners state that public authorities
especially municipalities often do not have the poar the competences to influence the currentiré
situation. They also claim that authorities are teluctant and often overstrained with new techgiel®
concerning landscape planning. Spatial plannerglyncaim that actors (including public authorifjerore
often would like to use new data and technolodiaesthey often do not have access to these means.

5.3.4 Conclusion to the analysis of the role of publithawities

To conclude, it can be said that most plannersaseed for action but not all the time in an actole of the
public authorities. The variation of answers canrtterpreted as uncertainty about what the rolactbrs
like the authorities should be at the moment reggrdigital transformation in planning. And alsdyoart
what their role should be in future. Comparing theee planning disciplines, it can be said thahgpart
planners show the least uncertainty. The answegengnostly illustrate a quite clear agreement andynof
the few additional comments made were about the sasue namely regulations. Furthermore, the arsswer
of spatial planners show many uncertainties asttsehardly ever a majority achieved. Landscaparses
show unsteadiness in their comments. Many of thédeape planners think that there is a need fwraa
few of them think that the authorities are alreaulyan active role, whereas some others think that t
authorities are overstrained with the topic andteya few think that there is not enough power or
competence in public authorities to address thesigdone of the spatial or traffic planners madeatement

in this direction. This could be an indication tkta¢ authorities give more weight to urban anditragsues

in connection with digital transformation than laodpe issues.

6 CONCLUSION

According to the analysis of the topic data, spatianners see additional benefits of data but ribetess
show some uncertainties. These uncertainties canted determined in the answers and comments of the
landscape planners about the current situationti&gyt show some hope for clearence and benefdatafin
future. Transport planners seem to have a cleatanation of the topic of data. There does not seeroh

to be discussed although usage-based data isodaéddf use for mobility planning (i.a. Schmitt avidnnel,
2017; Antoniou, 2019). A similar pattern can bensesgarding the theme of future public space. Leaps
planners think that there will be new forms of eatron in future and that requirements for publbem
space will change. However, there can hardly amycations be identified about what will change and
whether the development will be positive or negatiWhereas spatial planners mostly think that publi
space will change in a positive way. Comments mtdichat public space could become more importacht a
"better". A majority of transport planners show @posite view to this estimation. They do not thihkt
public space will change fundamentally and thatehsill rather be a negative development with more
traffic due to the digital transformation. Concegithe role of public authorities, traffic plannseem to be
most certain again. Nonetheless, every professignoalp analysed illustrates some uncertainties tabvbat
role the public authorities have to take, but tagiee that there is a need for action. Landscapapts also
think that public authorities are overstrained regay digital transformation and landscape.

Overall, transport planners seem to have a cleaw @bout how future space will develop. This coloéd
based on the fact that many studies are alreadyucted on the topic. In contrast, landscape plansieow
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many uncertainties. They estimate that there véllabchange due to digital transformation but caisagt
what and how it will change. Spatial planners séelve a bit less unsure than landscape planneidobubt
have such a straight vision as mobility planners.

These results of the analyses show that transdismiy seems to be a suitable approach to stindy t
subject of digital transformation, as a transferptactitioners is of great importance concerninturil
challenges. One finding of the analysis is thahimitthe research project there are different visiohthe
future among researches. Although the disciplimesuaed to work together, they still show anothay wf
thinking. This is enriching for research but nelieléss a challenge for the research process. Tieeedit
levels of knowledge among the professional groupsewanother major challenge identified, as some of
them have a clear idea of the development and©#hew uncertainty and disagreement. This will nthlke
transfer of the research results challenging. Asmtioeed previously, there are some principles in
transdisciplinary research which must be respeatatl all of them are important. Through the analysis
described here, however, it can be said that tofeke four principles seem particularly importéot the
issue of digital transformation in space and tHe od planners. First, the target-group orientegcpssing
seems to be of much importance, as there is argliffdevel of knowledge among practitioners. An &uip
model which shows how to implement the solutionlddae helpful for this. Second, the principle fqren-
mindedness is particularly important as there #énerdoci and yet still different visions from resehers as
well as from the professional groups. Third, thst larinciple of reflexivity through recursivity hde be
fulfilled. By running through project steps sevetiahes, knowledge levels can be adjusted and common
visions can be developed. If these points can lbeessfully applied, then transdisciplinary researctld
help to resolve uncertainties of development inghactice of planners and to develop common visEms
that the digital transformation can ultimately makesal contribution to sustainable development.
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