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FOREWORD 

The main theme of Transport Research Arena 2020 was ”Rethinking transport - 

towards clean and inclusive mobility". The 2020 conference focused on climate 
change mitigation and adaptation as well as the development of user-oriented, 
accessible and sustainable transport and mobility solutions. Based on this, more 
specific key themes of TRA2020 were also formed. 

Transport Research Arena is, as its name suggests, more than a conference. It is a 
strategic discussion forum for the European transport sector and the relatedresearch, 
industry and decision-makers. Once every two years, nearly 2,500 researchers and 
representatives of the public and private sectors meet to exchange experiences and 
expertise, explore new trends in the industry and consider is the appropriate allocation 
of the European research and development funding in the coming years. The hosts 
and main organisers of TRA2020 are the Finnish Transport and Communications 
Agency Traficom, the Ministry of Transport and Communications, the Finnish Transport 
Infrastructure Agency, Business Finland, VTT Technical Research Centre of Finland and 
the European Commission as co-organiser.  

TRA2020 was held in exceptional circumstances. The physical conference was to take 
place in Helsinki on 27-30 April 2020, but the COVID-19 pandemic prevented the 
organisation of a physical conference event. Therefore, it was considered important to 
give the conference papers an appropriate forum in a written publication. The 
TRA2020 Book of Abstracts contains the abstracts of and links to the conference 
papers approved for presentation (orally or by poster) in the conference. The 
publication has been approved by all authors. 

Many actors and stakeholders contributed to the high-quality scientific content of 
TRA2020. First of all, we would like to thank the authors of the conference papers. 
Conference papers were sought for the 12 key themes of the conference, and a large 
number of quality paper proposals were received. We would also like to thank the 
volunteer and professional evaluators who invested their time and expertise in the 
peer review of the conference papers. This was essential in terms of producing high-
quality content for TRA2020. 

In addition, we would like to thank the members of the TRA2020 Management 
Committee and Programme Committee for the preparation of the conference 
programme and for their constructive cooperation. Also, our sincere thanks go to all 
other active participants, the wide range of stakeholders and colleagues who enabled 
the set-up of a high-quality programme through their activities. The joint preparation 
process provided an interesting perspective to the core of European transport research 
and innovation. 

 

Helsinki, 28 May 2020  

 
Alina Koskela, TRA2020 Management Committee Chair, Finnish Transport and 
Communications Agency Traficom 
Pekka Rajala, TRA2020 Management Committee Vice-Chair, Finnish Transport 
Infrastructure Agency 
Pekka Leviäkangas, TRA2020 Programme Committee Chair, University of Oulu (VTT 
until 1/2020) 
Mikko Räsänen, TRA2020 Programme Committee Vice-Chair, Finnish Transport and 
Communications Agency Traficom 
Ari-Pekka Manninen, TRA2020 Programme Committee Vice-Chair, Finnish Transport 
Infrastructure Agency  
Claudio Roncoli, TRA2020 Programme Committee Vice-Chair, Aalto University 
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ESIPUHE 

Transport Research Arena 2020 pääaiheena oli "Rethinking transport - towards 

clean and inclusive mobility". Vuoden 2020 konferenssissa painottui 
ilmastomuutoksen hillintä ja siihen sopeutuminen sekä käyttäjälähtöisten, 
saavutettavien ja kestävien liikenne- ja liikkumisratkaisujen kehittäminen. Tämän 
pohjalta muotoutuivat myös tarkemmat TRA2020-avainteemat. 

Transport Research Arena on nimensä mukaisesti enemmän kuin konferenssi. Se on 
strateginen keskustelufoorumi eurooppalaiselle liikennealalle, sen tutkimukselle, 
teollisuudelle ja päättäjille. Kerran kahdessa vuodessa lähes 2500 tutkijaa sekä 
julkisen ja yksityisen sektorin edustajaa kokoontuvat vaihtamaan kokemuksia ja 
osaamista, tunnustelemaan alan uusia tuulia ja pohtimaan, mihin eurooppalaista 
tutkimus- ja kehitysrahoitusta on tarkoituksenmukaista suunnata tulevina vuosina. 
TRA2020-isäntinä ja -pääjärjestäjinä toimivat Liikenne- ja viestintävirasto Traficom, 
liikenne- ja viestintäministeriö, Väylävirasto, Business Finland, Teknologian 
tutkimuskeskus VTT sekä kanssajärjestäjänä Euroopan komissio.  

Vuoden 2020 TRA oli poikkeuksellinen. TRA2020 oli määrä toteuttaa Helsingissä 27.-
30.4.2020, mutta COVID-19 -pandemian vuoksi fyysistä konferenssitapahtumaa ei 
voitu järjestää. Tämän vuoksi oli tärkeää suoda konferenssipapereille arvoisensa 
foorumi kirjallisen julkaisun muodossa. TRA2020 Book of Abstracts sisältää abstraktit 
ja linkit kaikkiin konferenssipaperehin, jotka oli hyväksytty esitettäviksi konferenssissa 
(suullisesti tai posterilla). Kirjoittajat ovat antaneet luvan julkaisuun. 

TRA2020-konferenssin laadukas tieteellinen sisältö syntyi monien toimijoiden ja 
sidosryhmien yhteistyönä. Ensinnäkin osoitamme kiitoksemme konferenssipapereiden 
laatijoille. Konferenssipapereita haettiin 12 konferenssin avainteemaan, joihin tuli 
suuri määrä korkeatasoisia paperiehdotuksia. Haluamme kiittää myös kaikkia 
vapaaehtoisia ja ammattimaisia arvioitsijoita, jotka panostivat aikaansa ja 
osaamistaan konferenssipaperien vertaisarviointiin. Tämä oli laadukkaan TRA2020 -
sisällön tuottamisessa erittäin keskeistä. 

Lisäksi kiitämme TRA2020 -johtoryhmän ja ohjelmakomitean jäseniä 
konferenssiohjelman valmisteluista ja rakentavasta yhteistyöstä. Vilpittömät 
kiitoksemme myös kaikille muille aktiivisille toimijoille, laajalle joukolle 
sidosryhmätoimijoita ja kollegoita, jotka mahdollistivat toiminnallaan korkeatasoisen 
ohjelman. Yhteinen valmisteluprosessi tarjosi mielenkiintoisen näköalan 
eurooppalaisen liikennetutkimuksen ja innovaatioiden ytimeen. 

 

Helsingissä 28.5.2020  

 
Alina Koskela, TRA2020 Management Committee -puheenjohtaja, Liikenne- ja 
viestintävirasto Traficom 
Pekka Rajala, TRA2020 Management Committee -varapuheenjohtaja, Väylä 
Pekka Leviäkangas, TRA2020 Programme Committee -puheenjohtaja, Oulun 
yliopisto (VTT 1/2020 asti) 
Mikko Räsänen, TRA2020 Programme Committee -varapuheenjohtaja, Liikenne- ja 
viestintävirasto Traficom 
Ari-Pekka Manninen, TRA2020 Programme Committee -varapuheenjohtaja, Väylä  
Claudio Roncoli, TRA2020 Programme Committee -varapuheenjohtaja, Aalto-
yliopisto 
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FÖRORD 

Huvudtemat för Transport Research Arena 2020 var "Rethinking transport - 

towards clean and inclusive mobility". Konferensen 2020 fokuserade på att stävja 
klimatförändringen och anpassa sig till den samt att utveckla användarorienterade, 
tillgängliga och hållbara trafik- och transportlösningar. Utifrån detta bildades också 
mer specifika teman för TRA2020. 

Transport Research Arena är, som namnet säger, mer än en konferens. Det är ett 
strategiskt diskussionsforum för den europeiska transportsektorn, dess forskning, 
industri och beslutsfattare. En gång vartannat år samlas nästan 2 500 forskare och 
representanter för den offentliga och privata sektorn för att utbyta erfarenheter och 
kompetens, känna på branschens nya vindar och fundera på vart det är 
ändamålsenligt att rikta den europeiska forsknings- och utvecklingsfinansieringen 
under de kommande åren. Värdar och huvudarrangörer för TRA2020 är Transport- och 
kommunikationsverket Traficom, kommunikationsministeriet, Trafikledsverket, 
Business Finland, Teknologiska forskningscentralen VTT och medarrangör är 
Europeiska kommissionen.  

År 2020 var TRA exceptionellt. Den fysiska konferensen var inplanerad den 27–30 
april 2020 i Helsingfors men det fysiska konferensevenemanget kunde inte 
genomföras på grund av pandemin COVID-19. Därför är det viktigt att de 
konferenspapper som godkändes för TRA2020 får ett värdigt forum i en skriftligt 
publikation. TRA2020 Book of Abstracts innehåller abstrakten och länkar till de 
konferenspapper som godkänts för presentation (muntligt eller med poster) i 
konferensen som skribenten har gett publiceringstillstånd för. 

Det högklassiga vetenskapliga innehållet av TRA2020 tillkom genom samarbete mellan 
många aktörer och intressegrupper. För det första vill vi uttrycka vårt tack till dem 
som utarbetat konferenspappren. Vi sökte konferenspapper för tolv av konferensens 
nyckelteman och vi fick ett stort antal bra pappersförslag.  

Vi vill också tacka alla frivilliga och professionella bedömare som gav sin tid och sitt 
kunnande för den kollegiala granskningen av konferenspapper. Detta var mycket 
viktigt för att skapa ett högklassigt TRA2020 -innehåll. 

Vi tackar också medlemmarna i ledningsgruppen för TRA2020 och programkommittén 
för förberedelserna och det konstruktiva samarbetet kring konferensprogrammet. Vi 
vill även rikta vårt uppriktiga tack till alla andra aktiva aktörer, de många 
intressentgruppsaktörerna och kollegerna som genom sin verksamhet möjliggjorde ett 
högklassigt program. Den gemensamma beredningsprocessen erbjöd ett intressant 
perspektiv på kärnan i den europeiska trafikforskningen och innovationerna. 

Helsingfors den 28 maj 2020  

 
Alina Koskela, ordförande för TRA2020 Management Committee, Transport- och 
kommunikationsverket Traficom 
Pekka Rajala, viceordförande för TRA2020 Management Committee, Trafikledsverket  
Pekka Leviäkangas, ordförande för TRA2020 Programme Committee, Uleåborgs 
universitet (VTT fram till 1/2020) 
Mikko Räsänen, viceordförande för TRA2020 Programme Committee, Transport- och 
kommunikationsverket Traficom 
Ari-Pekka Manninen, viceordförande för TRA2020 Programme Committee, 
Trafikledsverket  
Claudio Roncoli, viceordförande för TRA2020 Programme Committee, Aalto-
universitetet 

  



Traficom Research Reports 7/2020 

7 

Table of Contents 

1 Scientific and technical sessions ......................................................................... 9 

1.1 Scientific and technical session 1: The institutional and user responses to climate 
challenge .................................................................................................. 9 

1.2 Scientific and technical session 2: Zero emission mobility .............................. 15 

1.3 Scientific and technical session 3: Clean mobility policies ............................... 20 

1.4 Scientific and technical session 4: City stories on sustainable and clean 
mobility ................................................................................................... 26 

1.5 Scientific and technical session 5: Green shipping and clean ports .................. 31 

1.6 Scientific and technical session 6: Air quality, noise and particulate emissions .. 37 

1.7 Scientific and technical session 7: Clearing roadblocks for mobility as a service 43 

1.8 Scientific and technical session 8: Shared and servitised mobility ................... 49 

1.9 Scientific and technical session 9: Data and big data in mobility ..................... 55 

1.10 Scientific and technical session 10: Safety through data, digitalisation and 
automation .............................................................................................. 60 

1.11 Scientific and technical session 11: Novel perspectives to C-ITS and autonomous 
road transport .......................................................................................... 65 

1.12 Scientific and technical session 12: Future of automated transport .................. 72 

1.13 Scientific and technical session 13: Safety analysis excellence ........................ 78 

1.14 Scientific and technical session 14: Travel behaviour and needs ..................... 85 

1.15 Scientific and technical session 15: Vehicles, vehicle systems and technologies 91 

1.16 Scientific and technical session 16: Acceptance of automated transport ......... 100 

1.17 Scientific and technical session 17: Modelling of traffic flow .......................... 107 

1.18 Scientific and technical session 18: Collaborative urban planning and stakeholder 
engagement ........................................................................................... 114 

1.19 Scientific and technical session 19: Safety and security in cyberspace ........... 120 

1.20 Scientific and technical session 20: Service provision and quality .................. 125 

1.21 Scientific and technical session 21: Simulation, modelling and algorithms – 
studies, tools and examples ..................................................................... 128 

1.22 Scientific and technical session 22: Smart city mobility solutions .................. 135 

1.23 Scientific and technical session 23: Rethinking public transport, commuting and 
mode choice ........................................................................................... 139 

1.24 Scientific and technical session 24: Thought – tried – tested – taken to use; Test 
sites, labs and pilots ............................................................................... 146 

1.25 Scientific and technical session 25: Electrification and energy alternatives I ... 151 

1.26 Scientific and technical session 26: Electrification and energy alternatives II .. 159 

1.27 Scientific and technical session 27: Catering non-motorised transport ........... 166 

1.28 Scientific and technical session 28: Pedestrian safety and Vulnerable Road 
Users .................................................................................................... 170 

1.29 Scientific and technical session 29: Tomorrows Europeans railways ............... 175 

1.30 Scientific and technical session 30: New technologies for railways ................ 183 

1.31 Scientific and technical session 31: Insights into system resilience ................ 190 



Traficom Research Reports 7/2020 

8 

1.32 Scientific and technical session 32: Infrastructures for the era of automation . 195 

1.33 Scientific and technical session 33: Aviation – market and technology trends . 202 

1.34 Scientific and technical session 34: Novel views on risk and safety 
management .......................................................................................... 208 

1.35 Scientific and technical session 35: Innovations in logistics and freight .......... 214 

1.36 Scientific and technical session 36: Railways safety and reliability visions ...... 222 

1.37 Scientific and technical session 37: Best practices for infrastructure safety and 
reliability ............................................................................................... 227 

1.38 Scientific and technical session 38: Waterborne – pushing technology forward 233 

1.39 Scientific and technical session 39: Exploring shipping and maritime 
operations ............................................................................................. 239 

1.40 Scientific and technical session 40: Drivers’ and humans’ behaviour and their 
environment .......................................................................................... 246 

1.41 Scientific and technical session 41: Research in pavement and material 
engineering ............................................................................................ 253 

1.42 Scientific and technical session 42: Maintenance and asset management ....... 260 

1.43 Scientific and technical session 43: Gender neutrality and special groups 
needs .................................................................................................... 266 

1.44 Scientific and technical session 44: Corridors – connecting markets in a 
sustainable way ...................................................................................... 270 

1.45 Scientific and technical session 45: Innovation for a multimodal society ........ 275 

1.46 Scientific and technical session 46: Advances in Public-Private Partnerships ... 279 

1.47 Scientific and technical session 47: Building human capital for the future mobility 
system .................................................................................................. 284 

1.48 Scientific and technical session 48: Perspectives on policy, regulation and 
pricing ................................................................................................... 290 

 
 
 

  



Traficom Research Reports 7/2020 

267 

ability of female employees to telecommute in the selected business organizations 
in Kuala Lumpur, Malaysia. Four job categories namely “clerical workers”, 
“professionals”, “associate professionals”, and “managers” were selected to 
ascertain their perceptions on telecommuting through a questionnaire survey. A 
binary and an ordinal logistic regression model were used to evaluate the effects of 
the explanatory variables on the ability to telecommute. The results of the model 
reveal that ‘prior experience working from home and ‘increased frequency of 
telephone usage’ almost doubles the ability to telecommute, whereas ‘time spent 
working with others’ and the ‘usage of the photocopier’ reduces it. Managers, 
Associate Professionals, Professionals were 3.5, 2.3 and 1.5 times more likely to be 
able to telecommute more frequently than Clerical workers. 

Keywords: telecommuting; female workforce; binary logistic model; ordinal logistic 
model; Kuala Lumpur; Malaysia 
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Abstract 

TInnGO addresses contemporary challenges in employment, education and male-
domination, through an intersectional analysis applied to examine inequality and 
privilege in transport and mobility. The European transport sector is marred by 
strong, persistent biases, which produce gender and other inequalities, permeating 
the sector whilst having wider repercussions in relation to quality of life, accessibility 
and inclusivity. The TInnGO project will create a framework and promote 
mechanisms for sustainable change in gender and diversity sensitive smart mobility 
through the development of a Pan European TInnGO observatory. This will lead, 
coordinate, and be fed by hubs across EU (UK, France, Germany, Greece, Spain, 
Portugal, Romania, Baltic states, Denmark/Sweden, Italy) providing leadership, 
innovation and critique of smart mobility innovations. The ambition is to become a 
template for further observatories monitoring and addressing barriers to women’s 
mobility through gendered, culturally sensitive smart mobility innovations. This 
paper provides an overview of the concepts and initial results. 

Keywords: Europe, co and participatory design, gender mainstreaming, gender and 
diversity sensitive, smart mobility 
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