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STATEMENT OF INTEREST 
 

Background and proposed research plan  
Innovations in transportation and communications technologies influence the development of 
cities and how people move through them. The transportation choices that people make can have 
an impact on the overall sustainability of cities as well as on individuals’ health (Sallis, Frank et 
al. 2004, Jacobson, King et al. 2011, Wasfi, Ross et al. 2013), and policy makers have developed 
significant efforts to promote the use of sustainable modes such as walking, cycling, and transit 
(Cervero, Ferrell et al. 2002, Ogilvie, Egan et al. 2004). City planners, policy makers, and 
transportation professionals now face the important challenge of planning for multi-modal cities 
that will allow for the successful integration of one of the early twenty-first century’s most 
revolutionary technological innovations: automated vehicles (AVs). More specifically, policy 
makers are facing a new challenge of setting the framework in which AVs will interact with 
existing and future urban systems (Fagnant and Kockelman 2015, Guerra 2015, Miller and Heard 
2016), and deciding how public transit and active modes can best be used in combination with new 
automated technologies. While much research has focused on the introduction of AVs in the form 
of private vehicles (Fagnant and Kockelman 2015), and freight (Kunze, Ramakers et al. 2009), 
AV technology will likely also be integrated and applied to public transportation systems in the 
form of shared automated vehicles (SAVs).  

While it is not clear what the adoption of AV technology will mean for cities, it is certain 
that it will develop hand-in-hand with communications technology. Car-share, ride-share, and 
bike-share systems already rely on communications technology, usually in the form of mobile 
applications, to connect users (and potential users) to their preferred modes of transportation. For 
the users of public transit systems, real-time information related to vehicle location and crowding 
also provide information about the status of the transport services they interact with. Innovations 
in transportation and communications technology are thus uniquely interrelated and bound to one 
another through the users of these services and modes of transportation. In other words, when it 
comes to mode choice, it is, and will continue to be, the users of mobility services who connect 
the pieces of the information and communications technology (ICT) and transportation puzzle.   

Traditionally, users where considered to be most sensitive to the cost and travel time 
associated with a mode, and these variables were believed to be the most significant drivers of 
mode choice (Button 2010) and commuter satisfaction (Turcotte 2011). In recent years, researchers 
have begun challenging traditional applications of utility-maximization that are solely based on 
these factors. The reasons diverse individuals react differently to cost, time and distance may be 
related to personal or societal motivations and values, factors which have historically been placed 
in the error term in statistical models (Bohte, Maat et al. 2009). Recent work has shown that issues 
relating to personal motivation and values affect levels of satisfaction and accordingly influence 
decision-making processes (Gountas and Gountas 2007), and many researchers have begun 
exploring non-utilitarian aspects of travel including the relationship between service quality, 
customer service expectations, and customer satisfaction (Ory and Mokhtarian 2005, Tyrinopoulos 
and Antoniou 2008, Eboli and Mazzulla 2009, Eboli and Mazzulla 2010, Páez and Whalen 2010, 
Chen and Chao 2011). These studies have principally focused on the perception of transit service, 
while accounting for variables such as age, gender, or work status. They often concentrate 
primarily on understanding user satisfaction with no consideration for personal motivations or 
values. Other researchers have begun to accept that non-mode specific factors are associated with 
trip satisfaction (St-Louis, Manaugh et al. 2014) and even overall happiness (Olsson, Gärling et 
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al. 2013). It is therefore evident that travel satisfaction and mode preference is important for the 
economic and social well-being of cities, and many studies have shown that a customers’ level of 
satisfaction with a service influences their behavioral intentions, or loyalty to a mode (Fornell, 
Johnson et al. 1996, Abou-Zeid, Witter et al. 2012).  

Travel satisfaction and user experience are thus important considerations in the planning 
of future mobility systems and services. However, it is still unclear how the communications 
frameworks that are necessary to allow for the wide-spread adoption of new mobility services and 
modes will impact how individuals experience and use new mobility schemes. For cities to benefit 
from the presence of AV technology, planners and transportation professionals must prepare for 
the integration of these vehicles into existing and future urban systems. To avoid dystopian 
possibilities of AV integration, cities must develop strategies that encourage people to adopt and 
remain loyal to modes that are either active (cycling, walking, etc.) or collective (SAVs and other 
forms of public transit). The integration of transportation networks that include SAVs, other modes 
of public transit, as well as active modes is essential for the development of healthy and sustainable 
cities. Future cities with mode shares distributed between AVs, SAVs, rail, cycling and walking 
are not only likely to see reductions in VMTs, but also to experience increases in the health of 
populations, as researchers have found that it is possible to achieve the recommended daily 
physical activity levels through commuting by public transit due to walking to and from transit 
stations (Wasfi, Ross et al. 2013). Yet, for cities to benefit from the integration of new mobilities 
technology such as AVs, it is also important to simultaneously ensure the attractiveness and use 
of other modes of public transit as well as the active modes. Since communications technologies 
are key to connecting people with their preferred modes, it is fundamental to understand the factors 
that influence an individual to remain loyal to sustainable transportation when other modes are 
available to them for them for the same trip.  

Based on the necessity for cities to better understand how to motivate the use of 
sustainable modes within a framework where new modal options are entering the market, 
my research goal for the Chan Wui & Yunyin Rising Star Workshop is to generate 
knowledge that assists transportation and communications researchers to better understand 
the factors that influence an individual to remain loyal to sustainable and collective modes 
of transportation in situations where new ICTs are present and new modes such as (S)AVs 
are available to potential users.  

This area of focus builds directly off of my doctoral research in which I addressed 
fundamental questions about the drivers of customer satisfaction and loyalty among existing transit 
users (van Lierop and El-Geneidy 2016, van Lierop and El-Geneidy 2017, van Lierop and El-
Geneidy 2017, van Lierop, Badami et al. 2018, van Lierop and El-Geneidy 2018). I 
comprehensively reviewed and clearly redefined the concept ‘loyalty’ in public transit in order to 
allow transit agencies and researchers to measure loyalty in a more valid and reproducible manner 
(i.e., the re-operationalization of the concept of ‘loyalty.’) (van Lierop, Badami et al. 2018). I also 
developed a methodology for assessing, contrasting and integrating customer satisfaction surveys 
(i.e., user’s perception of service) with operations data (i.e., actual service based on automatic 
vehicle location and automatic passenger counter data) (van Lierop and El-Geneidy 2017). Finally, 
I deepened the understanding of how improvements to particular service factors and users’ image 
of public transit influence satisfaction and loyalty among different groups of transit users, in order 
to develop targeted strategies that maximize overall ridership retention (van Lierop and El-
Geneidy 2016, van Lierop and El-Geneidy 2017, van Lierop and El-Geneidy 2018). 
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While my doctoral research focused specifically on public transit, my current research 
agenda has developed to include all sustainable modes. This shift in the focus of my research is 
largely driven by recent developments in transportation and communications technology. 
Specifically, the concept of Mobility as a Service (MaaS) has developed in recent years and 
led me to question the concept of modal loyalty; since MaaS provides multiple modal options 
under one payment method, loyalty to one mode may become an undesirable attainment. 
Instead, I believe that cities should strive to increase people’s loyalty to sustainable modal clusters 
either within multi-modal trips or over time. While MaaS schemes are likely to provide many 
opportunities for seamless mobility, in order for cities to benefit from this new mobility service, it 
is essential to understand what will influence users to demonstrate loyalty to non-motorized modes 
(walking and cycling) and collective modes (SAV and other transit options) when non-collective 
modes such as ride-share, car-share, or personal AVs are also available. This means that it is 
especially important to develop strategies to motivate transit usage and active transportation before 
vehicles with automation levels four and five gain wide-spread availability so that the competition 
between AVs and public transit and active modes will not result in non-drivers shifting from public 
transit and active transportation to personalized AVs. Accordingly, new strategies should focus on 
motivating satisfaction and loyalty among users of active transportation and transit to ensure that 
these sustainable modes are viewed as being desirable in order to retain existing users and attract 
new users both today and in the future. The topic of my proposed research for the Chan Wui & 
Yunyin Rising Star Workshop brings to light the following research questions: 

• Does the concept of loyalty need to be redefined in a context in which variability in travel 
modes is highly facilitated, such as in the case of MaaS schemes? And, what are the 
implications for the relationship between loyalty and mode choice in such a context? 

• How can different population segments be motivated to use (shared) sustainable modes 
such as bike-share, SAV, or other form of transit, when non-collective modes such as ride-
share, car-share, or personal AVs are available? 

• How can communications technology and mobile applications be used to motivate 
individuals from all population segments, regardless of their age, income, or home location, 
to select for the use of sustainable modes of transportation for every day travel?  And, how 
can users’ satisfaction and loyalty to sustainable modes be harnessed today, in order to 
promote continued use in the future? 

To assess the relationship between mode choice, the availability of multiple modes and loyalty, I 
will develop an on-line survey to be disseminated to individuals in Utrecht, the Netherlands. The 
cross-sectional questionnaire will capture loyalty to sustainable modes by assessing individuals’ 
previous and current travel behavior, experience, opinions, satisfaction, willingness to recommend 
and the image of different transportation modes. It will also capture individuals’ expected and 
preferred future travel behavior in specific scenarios. The first phase of the analysis will follow a 
previously validated methodology that I used to identify clusters of transit users in Vancouver and 
Montreal, Canada (van Lierop and El-Geneidy 2017), and attention will be focused on 
understanding variation in intended future usage across population segments. Because this study 
aims to better understand travel behavior and mode choice amongst modes and services not yet 
available, this study will ask potential users to state how likely they would be to select a mode or 
mobility scheme in certain scenarios. Geographic analysis of the built environment will also be 
taken into consideration, to determine how population segments cluster spatially. In a secondary 
phase of analysis, I intend to apply several statistical techniques such as regression analysis derived 
from the field of land use and transport planning as well as marketing research to measure the 
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effect that differences in socio-demographic, geographic, and personal perception have on 
customer satisfaction and loyalty to sustainable (future) modes. If I am selected to participate in 
the Chan Wui & Yunyin Rising Star Workshop, then I would also look forward to discussing new 
analysis techniques and new data sources with other workshop participants.  

Finally, if I am presented with the opportunity to partake in this workshop, then upon 
completion of the workshop and study, I would disseminate the results of my academic research 
to transportation planners and policy makers in my community in order to help solve every day 
and future problems. In addition, and as my C.V. indicates, I believe it is very important to produce 
valuable additions to the knowledge base by disseminating research results in high-quality peer-
reviewed journals, and I would therefore also aim to publish the results of the study in a well-
respected international journal.  
 
Workshop expectations and career goals 
The Chan Wui & Yunyin Rising Star Workshop and collaboration would be an important 
opportunity for me to learn from senior researchers whose research has been operationalized and 
put into practice as innovations in communications and transportation entered mainstream markets.  
Since my research is focused on future mobilities, I see this workshop as an opportunity to learn 
from experienced researchers how to best design research today to better predict individuals’ future 
travel needs and desires. Improving how I approach research today, is a key step towards being 
able to increase my overall contributions to planning for the up-take of increasingly 
environmentally and socially sustainable future mobility schemes in cities.  

Presently, I am in the first year of my position as an assistant professor at Utrecht 
University, and am currently working on developing my long-term research agenda. I am 
determined to generate knowledge throughout my career as a transportation scholar that is not only 
theoretically interesting, but that can also be used by policy makers and transportation 
professionals to stimulate the increased usage of environmentally and socially sustainable modes 
of transportation. I am currently writing my first major grant proposal as an assistant professor, 
and I believe that the interactions with senior scholars at this workshop would be an invaluable 
opportunity to discuss feedback on a grant focusing specifically on the future of transportation and 
communications in the context of new mobility schemes.  

The collaboration that the Chan Wui & Yunyin Rising Star Workshop represents is a rare 
opportunity for young scholars such as myself to learn the embedded systems knowledge from 
senior leaders in the field of transportation and communications and find ways to apply this rich 
knowledge to new research ideas. It is also an opportunity to learn from successful senior 
professors about their experiences of integrating research and teaching – especially how to prepare 
my current and future students in this rapidly changing field while working towards my career goal 
of becoming a leader in the field of emerging mobilities. Finally, I view this workshop as an 
invaluable opportunity to receive seasoned perspectives on how to develop a research interest into 
a successful life-long career as a transportation researcher, educator, policy maker, and 
practitioner.  
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