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Abstract

Will automated driving help or hurt our efforts to remedy
climate change? The overall impact of transportation and
mobility on the global ecosystem is clear: changes to that
system can greatly affect climate outcomes. The design

of mobility and automotive systems will influence key fac-
tors such as driving style, fuel choice, ride sharing, traffic
patterns, and total mileage. However, to date, there are
few research efforts that explicitly focus on these overlap-
ping themes (automated driving & climate changes) within
the HCI and AutomotiveUl communities. Our intention is to
grow this community and awareness of the related prob-
lems. Specifically, in this workshop, we invite designers,
researchers, and practitioners from the sustainable HCI,
persuasive design, AutomotiveUl, and mobility communities
to collaborate in finding ways to make future mobility more
sustainable. Using embodied design improvisation and de-
sign fiction methods, we will explore the ways that systems
affect behavior which then affect the environment.

Author Keywords
Automated driving; CO2 reduction; climate change; energy
efficient driving; collective optimization; future mobility

CCS Concepts
*Human-centered computing — Human computer inter-
action (HCI); Ubiquitous and mobile computing;
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Background

Driving automation is a disruptive technology promising to
increase drivers’ safety and comfort, improve traffic through-
put by providing new forms of transportation (such as shared
rides or last-mile), and ultimately reduce air pollution [7].
However, achieving these goals demands much more than
sophisticated technology — it requires deep transformations
in society, legislation, and individual behavior. For example,
driving automation might reduce the number of vehicles on
the road due to shared mobility, but it could also raise traffic
volume when individuals let their private vehicles circulate

in cities to avoid parking costs (“ghost cars”). Being able to
perform additional activities while driving could, on the pos-
itive side, improve our work-life balance, but simultaneously
increase the time that we are willing to spend on the road.
Thus, driving automation can lead to potentially negative
outcomes that result in an increase of Green House Gases
emissions [12], which lead to adverse climate change im-
pacts with irreversible long term consequences.

In recent years, several automotive companies have adapted
proactive climate strategies and focused on, and invested

in, more energy-efficient products. Examples of such prod-
ucts are alternative powertrains (e.g., electric vehicles) and
vehicles that are able to drive in platoons. These techno-
logical advances can reduce the environmental impact of
human consumption. Their long-term benefit however, de-
pends on behavioral changes that lead to curtailing con-
sumption [6]. According to Cardner and Sternl, behaviors
such as car-sharing, cutting driving speed, and lowering the
thermostat on central and water heating can reduce house-
hold carbon emissions by 30% [3]. One way towards these
behavioral changes or changing these “habits” is Automatic-
ity which is overriding learned automatic cue responses

by preparing an individual for an appropriate action at a
specific time and place [6]. This can be facilitated through
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implementation of human-machine-interfaces that make
alternative actions in relevant context more salient, or by
providing feedback on driving behavior[6, 2].

Following the Society of Automotive Engineers’ definition,
driving automation comes in a gradual process in 6 levels:
from level 0 in which the human has the full control of the
driving manoeuvres, to level 5 where the vehicle is fully au-
tomated and can drive autonomously [21]. Until we reach
level 5, we are confronted with (semi-)automated vehicles in
which humans’ actions and decisions influence vehicle per-
formance in terms of eco-driving and fuel consumption. It is
therefore important that the designs of the automotive user
interfaces lead these decisions and actions towards more
sustainable driving behavior.

Surprisingly, despite the growing need for the CHI and Au-
tomotiveUl communities at large to consider the impact of
climate change, very little work is presented at this intersec-
tion at both flagship SIGCHI conferences (CHI and Auto-
motiveUl). One aim of the current workshop is therefore to
place the importance of this topic centrally on the CHI and
AutomotiveUl agendas, and to bring back together a group
of researchers and practitioners to grow this important area.
The title “Should | stay or should | go” should therefore be
interpreted both literally, and figuratively. Literally, there is a
consideration of whether to use the car or another form of
mobility and if so, in what way to use the car to balance the
various needs of transportation and mobility with sustain-
ability. Figuratively, the title reflects the need for the overlap-
ping CHI and AutomotiveUl communities to consider radical
change: should we continue with our research as we do
now, or should we change it more dramatically and place
sustainability at the forefront?

The workshop builds on our broad experience with orga-
nizing several workshops at CHI and AutomotiveUl confer-
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ences addressing various questions regarding automotive
user interfaces, recently looking at the transition to auto-
mated driving. We started our CHI workshop series with an
exploration of the design space of automated vehicles from
a experience-based perspective [9, 10], continued increas-
ing our knowledge by learning from other domains such as
aviation and robotics [8], and looked into concrete future
scenarios of driving automation and its impact on HCI re-
search and practice by gathering designers, practitioners,
and researchers to gain a broader perspective [19]. Tak-
ing our knowledge from these workshops, in this workshop,
we aim to look deeper in designing automotive user inter-
faces in the time of climate change. By using World-Café
discussion method, and design practices like design fic-
tion [20], we will explore interaction concepts for sustainable
(automated) vehicles. This is not only limited to one-to-one
interactions between drivers and vehicles, but also cov-

ers a wider range of users interacting with public transport
systems as well as users who share their transportation
spaces.

Workshop Goals
* Provide an interdisciplinary forum for designers, prac-

titioners, and researchers in HCI to discuss Automo-

tive Uls & mobility in the age of climate change

Discuss state-of-the-art research on (automated)

driving, sustainable HCI [1], and how this can influ-

ence everyday life and interactions in vehicles in fu-

ture scenarios

+ Discuss best practices for designing Uls that assist
eco-driving, and encourage environment-friendly be-
havioral changes, e. g., using gamification or incen-
tives [14, 16]

» Explore new interaction paradigms that support eco-
driving behavior in (automated) vehicles

+ Formulate a research manifest or research agenda
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to further develop initiatives in research and practice
to exchange ideas and radicalize innovation at the
intersection of automated driving, mobility, climate
change, and sustainable HCI

Organizers

This workshop will be organized by a team of researchers
and practitioners with different disciplinary training in (sus-
tainable) HCI, user experience (UX), psychology, engineer-
ing, safety science, and automated driving. Many of them
have been involved in organizing several workshops on top-
ics addressing interaction with (automated) vehicles at ACM
AutomotiveUl and CHI [8, 9, 10, 19].

Shadan Sadeghian Borojeni will be the main contact per-
son. She is a postdoctoral researcher at the University of
Siegen in Germany. Her research focuses on designing
multimodal interfaces in highly automated vehicles ([18]).

Alexander Meschtscherjakov is an associate professor
at the Center for HCI of Salzburg University. His research
focus on new forms of automotive user interface design,
user experience with autonomous vehicles, and persuasion
to foster sustainable driving behaviour [11].

Bastian Pfleging is an assistant professor for Future Mo-
bility at Eindhoven University of Technology, Netherlands
and researcher at LMU Munich, Germany. His research in-
terests are user interfaces for future mobility, with a focus
on supporting non-driving-related activities and automated
driving [13]. He actively supports the AutomotiveUl commu-
nity (e.g., program chair and steering committee member).

Christian P. Janssen is an assistant professor at Utrecht
University, within the division of Experimental Psychology
and Helmholtz Institute. Some of his major research inter-
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ests are in multitasking and (driver) distraction, including in
automated driving settings [4] .

Andrew L. Kun is professor of Electrical and Computer En-
gineering at the University of New Hampshire. His research
focus is HCI in vehicles [5], including speech interaction,
and the use of visual behavior and pupil diameter measures
to assess and improve Ul design.

Andreas Riener is a professor for HMI and VR at THI

with co-appointment at the driving safety research center
CARISSMA. At THI, he is heading an interdisciplinary re-
search team (hcig.thi.de). His research focus is on user ex-
perience of automated driving and human factors in driver-
vehicle interaction. He has already worked on concepts

to improve fuel economy/efficiency of road transport, e.g.,
with gamification, ranking list or incentives [14, 15, 16].

Wendy Ju is an assistant professor of Information Science
at Cornell Tech in New York City. Her research focuses on
interaction with automation, particularly human-robot in-
teractions and automated vehicle interfaces, and novel re-
search methods to understand interaction with autonomy

(e.g- [17)).

Philipp Wintersberger is a researcher at the research cen-
ter CARISSMA/THI and obtained his diploma in Computer
Science from Johannes Kepler University Linz specializ-

ing in Human-Computer-Interaction and Computer Vision.
Currently, he conducts research in the area of Human Fac-
tors and Driving Ergonomics, focusing on Trust in Automa-
tion [22], Intelligent/Attentive User Interfaces [24, 23], and
Augmented/ Virtual Reality.

Birsen Donmez is an associate professor of Mechanical
& Industrial Engineering at the University of Toronto, and is
the Canada Research Chair in Human Factors and Trans-
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portation. Her research focuses on driver automation inter-
action. She was the General Chair for AutomotiveUl’18.

Christian Remy is an assistant professor at the Centre
for Digital Creativity at Aarhus University, Denmark. His
work and interests focus around a broad range of topics
in HCI and Ubicomp, including sustainable HCI, creativity
support tools, and issues of evaluating HCI research. He
co-organised a SIG on the future of HCI and sustainability
in 2018 [1] and is sustainability co-chair of CHI 2020.

Website

The workshop website will include the workshop description
and goals, call for papers and suggested topics, detailed
workshop schedule, ways to get involved during the work-
shop, and information about the organizers. The accepted
position papers will be uploaded on the website before the
conference to start a discussion already before the work-
shop.

https://ubisys.org/chi20-workshop-automotive/

Pre-Workshop Plans

Before the workshop, to recruit participants, we will dis-
tribute a call for papers through HCI and AutomotiveUl-
related mailing lists (e.g. CHI Announcements), as well

as our own lists of potential participants from our previous
workshops at CHI and AutomotiveUl conference (complying
with EU GDPR). We will also reach out to the sustainable
HCI community on various channels, such as the relevant
mailing lists (e.g., SHCI, ICT4S, LIMITS), as well as the of-
ficial SIGCHI SHCI community to further disseminate the
call. Prior to the workshop, the workshop-related materials
and the accepted position papers will be uploaded on our
website.
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Time Phases

09:00 - Welcome and

09:30 introduction

09:30 - | Opening Keynote

10:00

10:00 - | Poster Session

10:30

10:30 - | Coffee break

10:50

10:50- Brainstorming

11:50 (like what Alex
did in 2016 ?1?)

11:50 - | Lunch

13:00

13:00 - | World-Cafe-style

14:00 group discus-
sions

14:20 - | Presentation of

14:50 results from each
table

14:50 - | Coffee break

15:10

15:10 - | Design fiction

16:10 prototyping ses-
sion

16:10 - | Presentations

16:40 of the concepts/
prototypes

16:40- Exploration of

17:00 future work (e.g.,
joint publication)
and wrap-up

later Joint workshop

dinner(optional)

Table 1: Workshop schedule

Workshop Structure

This is a one-day workshop with presentation, discussion,
hands-on sessions. We expect approximately 20 partici-
pants excluding the organizers. Table 1 shows an overview
of the workshop schedule.

We will start the workshop with the self introduction of orga-
nizers and participants, as well as a short overview of work-
shop objectives and agenda. Following this, we will have an
opening keynote held by an invited speaker who has been
researching in Automotive Ul and eco-driving, or Sustain-
able HCI. To have a more interactive environment, we will
not have a classical paper presentation session, instead
accepted position papers will be presented as posters dur-
ing the workshop. This will provide the authors with more
time to discuss their work with both organizers and other
participants. To support sustainability, we encourage our
participants to use an already existing poster (or artefact)
that is representing their position papers.

We will close the first half of the workshop with a brain-
storming session on interaction concepts and technolo-
gies that lead to actions and behaviors that address cli-
mate change. The brainstorm session will involve random
words methods’, which will foster out-of-the-box thinking
and sparkle thought-provoking ideas and trans-disciplinary
discussions.

We start the second half of the workshop with a world-cafe
style discussion session. Having collected the ideas in the
brainstorming session, participants will be discussing chal-
lenges in designing automotive user interfaces that address
climate change and sustainable driving in three discussion
tables. Each table will have a host from the workshop orga-
nizers who stimulates questions and takes notes for wrap-

Tshorturl.at/ginY9
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ping up the discussion topics at the table. We will ask par-
ticipants to change their table every 20 minutes to make
sure they will attend all discussion themes. The results of
these discussion tables will be presented in a 10-minute
presentation in the following session.

As this is the very first workshop looking at (automated) ve-
hicles and climate change, we considered a design fiction
prototyping session to create new interaction concepts by
bridging the knowledge from both sustainability and HCI
disciplines. Participants will be grouped into four teams. We
will invite them to explore and visualize novel concepts for
future interaction based on the results of the world-cafe dis-
cussions. We will encourage them to ideate possible future
scenarios and will provide them with sustainable (i.e., no
plastic waste, degradable) prototyping material for imple-
menting their concepts. Participants of each group will be
asked to enact their concept/prototype to present it to the
other groups.

Post-Workshop Plans

After the workshop, we will publish the workshop results on
the website and keep it up-to-date to provide an interactive
platform for research on topics related to workshop theme.
Following the conference, we are planning to prepare a
special issue on the workshop reports in a selected jour-
nal (e.g. Interactions). We also plan to organize a meet-up
during the CHI conference with other conference attendees
who are interested in this topic and future collaborations.

Before and during the workshop we will keep in touch with
the sustainability chairs of CHI’20 and sustainable HCI
community, to reflect the outcomes of the workshop in their
community meetups and SIGs during and after the con-
ference. Moreover, to keep this research topic going in the
community, we will discuss opportunities such as future
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workshops at related conferences to extend the discussions
of this workshop (e.g., MobileHCI, AutomotiveUl).

Call for Participation
“Should | Stay or Should | Go? Automated Vehicles in the
Age of Climate Change” — One-day Workshop at CHI2020
in Honolulu, Hawai’i, USA

This workshop aims to gather designers, researchers, and
practitioners from the sustainable HCI, persuasive design,
AutomotiveUl, and mobility communities to collaborate in
finding ways to make future mobility more sustainable. To
participate, submit a max. four-page long position paper
in the CHI EA format via the workshop website. Position
papers should cover one of the following or related topics:

+ Sustainable interaction with (automated) vehicles
+ Best practices from other domains

» The effect of automation on sustainability

+ Eco driving

» Theory and/or research methods

+ Legal issues and/or legislation

Effect of transportation on climate change

Cities, mobility, and climate change

+ Case studies

Position papers will be reviewed by the workshop organiz-
ers and evaluated based on their novelty, quality, and rele-
vance to the workshop themes. One author of the accepted
papers is required to attend the workshop and register for
both the workshop and for at least one day of the main con-
ference.

Important dates:
Position paper deadline: February 11, 2020
Acceptance notification: February 28, 2020

CHI 2020, April 25-30, 2020, Honolulu, HI, USA

Workshop at CHI2020: April 25 or 26, 2020
More Information: https://ubisys.org/chi20-workshop-automotive/
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