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Energy-efficient and environmentally-sustainable transportation systems are critical for addressing 
climate change and energy security problems. While many projects may be economically viable, they may 
not be environmentally or socially sustainable. My interdisciplinary research focuses on developing tools 
for comprehensive evaluation of transportation investments in terms of economic, environmental, and 
social sustainability, especially in an era where telecommunications technology is enabling new 
transportation modes and influencing transportation behavior. 

Since joining University of Virginia as an assistant professor in August 2015, my primary research area has 
focused on the modeling of new transportation technologies, specifically, deployment planning for shared 
autonomous electric vehicles (SAEVs). The nexus of autonomous and electric vehicle (AV and EV) 
technologies has important potential impacts to future sustainable transportation systems, particularly in 
shared-use vehicles. In 2016, based on my dissertation research, I first-authored two journal articles 
(Chen, et al. 2016, Chen and Kockelman, 2016) on the operations and management of these fleets to meet 
urban travel demand, tying in shared mobility trends and autonomous driving technology with electric 
vehicle charging infrastructure. This was the first piece of exploratory research to examine the 
combination of automated driving, shared mobility, and electric vehicle technology with trip-making 
patterns of an actual region. I was also a co-author on a 2016 paper (Hanna, et al. 2016) that looked at 
algorithm improvements to more efficiently match these vehicles to travelers. Working with my research 
team here at UVa, I have expanded this work to examine the impacts of ridesharing in these fleets (Farhan 
and Chen, 2018), as integrating ridesharing with carsharing mode would have great potential in reducing 
vehicle miles traveled and improve system efficiency. We found that while enabling ridesharing enhances 
operational efficiency, the extra travel time costs when adding the third or fourth additional passenger 
into a shared vehicle becomes burdensome compared to the marginal operation efficiency gains. 
Additionally, we have also modeled the operations of these fleets as first/last mile connection service for 
rapid transit systems, using a light rail station in Seattle as a case study (Farhan, et al., 2018). In this effort, 
we found evidence supporting the use of SAEV fleets in a first/last mile connection use case over door-to-
door service, as ridematch rates are higher in AM and PM peak travel periods and average occupancy over 
overall fleet vehicle miles traveled (VMT) increased, despite having higher rates of zero occupant miles. 
This research questions the focus on “empty miles” in autonomous vehicle research, as greater zero 
occupant miles are not necessarily indicative of lower overall average vehicle occupancy. Additionally, 
since the geographic area modeled for the first/last mile mobility scenarios are much smaller than the 
city-wide models, we developed a real-time model framework (with a graphical user interface) using 
OpenStreetMaps (as compared to the pixelated grid network used in the city-wide models). This exercise 
has allowed my research team to become familiar with the implementation challenges of developing a 
more geographically precise model for such fleet operations planning, and these tradeoffs (model realism 
versus computational intensity) were presented as a workshop session titled “Methods for Modeling 
Shared, Automated Electric Vehicles in Ridesharing and First- and Last-Mile Applications” at the 2017 TRB 
Annual Meeting.  

Ultimately, I am interested in economic, social, and environmental sustainability of these systems. While 
my previous research has indicated that these systems are financially viable and competitive with existing 
transportation modes, the interaction with land use and energy cannot be ignored. Most recently, my 
research team has examined the impacts of SAEV fleet rollout on electricity demand. Unlike the private 
ownership model, where electric vehicles (EVs) have low utilization rates and can be charged during low 
electricity demand periods (overnight), SAEVs are continually in service throughout the day. When 
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charging “as needed,” our research predicts that at 50% market penetration (SAEVs serving 50% of all 
passenger transportation in an urban area), peak period electricity demand can increase by 16%. In this 
new area of research, we explore the synergies between various electricity pricing schemes and the effect 
on SAEV operations strategies and find that SAEV operators would be more incentivized to adopt longer 
range vehicles when proper electricity pricing signals are in place (via time-of-day or real time pricing 
schemes). These larger battery vehicles exhibit superior ability to avoid charging during on-peak electricity 
periods and are more effective in reducing SAEV operator electricity costs when electricity pricing is more 
dynamic. This work is currently under review and will be presented at the 2019 TRB Annual Meeting. In 
terms of land use, I am actively pursuing funding with collaborators to develop a joint residential location 
choice and transportation energy consumption model under various autonomous vehicle deployment 
scenarios. The current body of literature on autonomous vehicles focuses on technology deployment with 
travel trends holding steady. In reality, transportation technology influences not only transportation costs 
but also land values (and thus, location choice), which will in turn affect transportation patterns (and thus, 
transport sector energy use, as illustrated in the case of carsharing in Chen and Kockelman [2016]).  
 
When not integrating shared autonomous electric mobility in one general framework, I am also actively 
continuing these research themes on their own. In the area of autonomous vehicles, I have been involved 
on an internal UVA research project examining a framework for assessing and improving the cybersecurity 
of connected and automated vehicles (CAVs). I served as co-PI on a research project for the Virginia 
Transportation Research Council (VTRC) looking at how to incorporate CAVs into planning models in 
Virginia. Furthermore, a research project funded by the VTRC on dynamic pricing of toll roads has inspired 
research on the impact of CAVs on the operations of managed lanes (Ye and Chen, 2017). In the area of 
EVs, I am currently collaborating with Penn State faculty member Rajesh Paleti on adoption patterns of 
EVs in Virginia using a latent choice model on a grant funded by the Mid-Atlantic Transportation 
Sustainability Center. The adoption of EVs has been studied in-depth at the individual household level and 
in large regional level forecasts. This study focuses on adoption patterns at the zone (zipcode and county) 
level, as infrastructure planning and government decision-making often require impact assessment at this 
mid-scale level. For example, our initial research (to be presented at the 2019 TRB Annual Meeting) shows 
that in Virginia, the exponential growth of EVs in urban areas combined with the current fuel tax-based 
financing structure will exacerbate the geographic inequity of fuel tax burden between urban and rural 
areas. This work builds upon my previous research looking at spatial patterns of EV adoption at a 
metropolitan area scale (Chen et al., 2015) and adds a latent choice component (with revealed preference 
survey data). In previous work dealing with EVs, I formulated and applied a mixed integer optimization 
procedure to optimally locate EV charging station locations to minimize user access costs (walking 
distances) while simultaneously preventing excessive “clustering” of stations in popular parking locations 
(Chen, et al. 2013). This was the first EV charging station location research to examine parking patterns as 
part of the formulation. Looking more broadly at sustainable smart cities (and not just transportation 
systems), I recently began a multidisciplinary NSF-funded research effort with UVa faculty in Systems and 
Information Engineering, Computer Science, and Engineering and Society examining the interactions 
between increased flooding in coastal cities due to sea level rise and transportation disruption and delay. 
This work has an explicit sensing and communications component: how do we utilize low-cost sensors and 
crowdsourced data to bolster spatially and temporally sparse ground-truth data about flooding impacts 
on transportation infrastructure, and how can this data inform models to guide decision makers on both 
short-term operations-level actions and long-term planning-level strategies? 
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Outside of new vehicle technologies and trends, I continue to pursue research in the area of transport 
safety and crash analysis. Previously, motivated by the controversy surrounding the safety impacts of the 
federal footprint-based corporate average fuel economy (CAFE) standards, I carried out a heteroscedastic 
ordered probit analysis isolating the impacts of vehicle weight, height, and footprint on injury severity of 
vehicle occupants in crashes (Chen and Kockelman, 2012). I also have conducted unique surveys of 
Americans’ crash histories to isolate the influence of driver habits on crash risk, to fill a gap in current 
crash research which tends to focus on roadway and vehicle characteristics (Chen and Kockelman, 2013). 
While the rise in vehicle safety technology has coincided with decreases in traffic fatalities for vehicle 
occupants, pedestrian and bicyclist fatalities have consistently increased as a proportion of total traffic 
fatalities in the last several years. Here at UVa, I have been examining bicyclist safety in Virginia by 
conducting an analysis of Virginia Department of Motor Vehicles vehicle-bicycle crashes dataset from 
2012 to 2014, and have identified the key factors contributing to cyclist injury risk in Robartes and Chen 
(2017). Motivated by the under-reporting of bicycle crashes in a database designed for motor vehicles, 
we extended this research with the deployment of a survey on bicycle crash histories, cyclist attitudes and 
perceptions of safety in Virginia (Robartes and Chen, 2018). Most recently, we have collaborated with the 
Virginia Department of Transportation in examining barriers to bicycle infrastructure implementation in 
Virginia (results to be presented at the 2019 TRB Annual Meeting). This body of work on bicyclist safety 
has lead me to conclude that the datasets on non-motorized traveler safety is not only limited in quantity, 
but do not include sufficient dimensions of safety. For bicyclists and pedestrians, the safety-in-numbers 
effect persists, and measures to improve perceived safety (and thereby increase mode share) are just as 
important as specific safety countermeasures which target high crash-risk locations. Here at UVa, we are 
in the process of developing a virtual reality (VR) pedestrian and bicycle simulation lab, to tackle research 
questions geared at perceived safety in a low-cost, low-risk manner. In previous literature assessing 
perceived safety and comfort of bicyclists, the most popular method are stated preference (SP) surveys 
(sometimes enhanced by videos and pictures). VR technology (if benchmarking against real world 
environments can be demonstrated) can reduce the hypothetical bias in the SP surveys, and supplement 
any SP data with biometric measures such as heart rate, eye tracking, etc. 

The current fast pace of technology development provides an exciting environment to be a transportation 
researcher. At the same time, technological change is just one component of evolving transportation 
systems. I continue to be inspired by research questions surrounding the economic, social, and 
environmental sustainability of such evolving systems, and strive to produce research that informs policy 
on energy use, emissions, network resilience, and safety of vulnerable road users. As academics, research 
is an integral part of our work, but effective research cannot be sustainably maintained without mentoring 
the next generation of transportation engineering researchers (and teachers). I currently serve as primary 
research advisor to 4 Ph.D. students, 1 M.S. student, and 2 undergraduate researchers. Among these 
students, 4 are female. My research group meets weekly as a cohort, for the students to practice verbal 
technical communication with each other and outside audiences. Additionally, I also meet with each 
advisee individually on a bi-weekly basis, for one-on-one mentoring and in-depth research discussions. 
Unlike with teaching and course evaluations, there is no formal assessment for research mentoring. 
However, I am immensely proud of the achievements of my students during the course of my supervision. 
Ph.D. student Erin Robartes was selected as a Federal Highway Administration Eisenhower Fellow and 
took first place honors at the department’s Graduate Research Symposium during her second year at UVa. 
Ph.D. student Shraddha Praharaj has was selected as a school-level teaching intern, effectively designing 
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and teaching a 1-credit hour lab course. M.S. student Zhuoyi Zhang was selected as one of 40 participants 
(out of 120 applicants nationwide) to participate in the two week Summer Institute on Sustainability and 
Energy sponsored by University of Illinois at Chicago. Undergraduate researcher Matt Dean has been 
nominated by the undergraduate engineering student council to teach a 1-hour seminar course this 
upcoming spring on “Shifting Transportation Paradigms,” a course which I am co-sponsoring. Further, 
student first-authored papers from my research group have been presented by my students in top tier 
conferences including the TRB Annual Meeting, the University Transportation Center Spotlight Conference 
on Bicycle Safety, The International Cycling Safety Conference, and Automated Vehicles Symposium. I was 
also extremely honored to be nominated by my students for the UVa Graduate Engineering Student 
Council “Advisor of the Year” award in 2017.  

I am also active in professional societies and community service.  I currently serve as a member on three 
national technical committees: The TRB (TRB) Committee on Alternative Vehicle Fuels and Technologies 
(ADC80), TRB Committee on Transportation and Sustainability (ADD40), and the American Society of Civil 
Engineers Transportation & Development Institute (ASCE TD&I) Committee on Public Transportation. On 
TRB ADC80, I have served as paper review co-chair for four years, and correspondingly, have been 
recognized with outstanding service awards on paper reviews from 2015 to 2018. Through TRB ADC80, I 
am also involved in a TRB joint subcommittee on Energy & Demand Implications of Connected & 
Automated Vehicles. While service to the transportation engineering community is valuable in furthering 
technical expertise, I find service to the greater community that promotes diversity in STEM most 
meaningful. As a female and first generation engineer in my family, I have found formal and casual 
mentorship to be critical in developing my own career path. Throughout college and graduate school, I 
sought out service with the Society of Women Engineers and Women’s Transportation Seminar geared 
towards attracting and retaining women in STEM. Since joining UVA, I have served as a mentor for the 
Battelle Women’s STEM Forum in 2016 and 2017. This event is designed to expose roughly 40 middle- and 
high-school aged girls to careers in STEM. Attendees represent middle schools and high schools nearby 
counties. At the event, mentors share their career paths, answer questions from the attendees, and also 
guide them through three hands-on activities related to a specific STEM discipline. Within UVA, to 
promote academic and research-oriented careers to undergraduate and graduate students, I serve as a 
mentor for the Undergraduate Student Opportunities in Academic Research (USOAR) program, created 
to promote research careers to traditionally under-represented groups. I am also a frequent panelist for 
the “Journey to an Academic Position” panel (part of the Preparing Future Engineering Leaders Series for 
the engineering school), and was a faculty representative at the Society of Women Engineers High School 
Visitation Majors Fair. My education, work, and professional service experiences provide me with a 
diverse background to relate to students who want to pursue academic, industry, or civil service careers, 
and I have sought out various internal and external service opportunities to mentor students in this 
capacity. I hope that by sharing my personal career journey, some students will identify with parts of that 
narrative and see an academic career in engineering as a possibility.  

By participating in the Chan Wui and Yunyin Second Rising Star Workshop, I hope to gain exposure to 
many more perspectives, both in terms of research topics on critical transportation challenges and in 
personal guidance from senior fellows on honing the most highly valued skills to build and sustain a 
productive and meaningful career in transportation research. For early career faculty like myself, an 
opportunity to engage in-depth with senior researchers over an entire week is highly valuable. As a result 
of this attending this workshop, I anticipate building research collaborations with junior and senior fellows 
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as well as engaging in productive discussions on how to be more effective mentors for our own research 
advisees. 
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