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TEACHING ETHICS TO TRANSPORT ENGINEERS
— THE RATIONALE BEHIND AND PRACTICE
AT VIENNA UNIVERSITY OF TECHNOLOGY

Tadej Brezina, Harald Frey, Giinter Emberger, Ulrich Leth
Vienna University of Technology, Institute of Transportation,
Research Centre of Transport Planning and Traffic Engineering, Vienna, Austria

Abstract

Transport engineers’ methods and designs alter existing structures. People’s technological
products create people as products of technology. From small-scale application of fair sha-
re policies to large-scale ubiquitous access policies, the ethics of transport and settlement
systems play an important role. Too often, ethics are not considered appropriately, are overlo-
oked orevenignored. However, engineers do not act detached from ethical values. A frequent
practice among engineers is to adopt ethics of good intention instead of ethics of responsi-
bility for their interventions. Engineers use models which represent only a window of reality.
As engineers perceive what they have learned to perceive, education is of critical relevance.
In our contribution we first carve out the dimension and importance of transport engineering
ethics by referring to philosophers of technology including Jacques Neirynck, Giinther Anders
and Daniela Bailer-Jones and by giving examples. Adding to this we introduce the approach at
the Research Center of Transport Engineering (IVV) at Vienna University of Technology (VUT) to
engineering students’ ethics education by providing three lecture series covering a very broad
view on transport. Zooming in from general ethics concepts to mode-related points of view,
these lecture series are: “Ethics and technology”, “Barrier-free transport planning for public
spaces” and “Cycling in the city”. These lectures do not only provide an extended viewpoint
from other engineering branches but also — which is most valuable — add perspectives from
sociology, public health, law, philosophy and religion to transport planning.

Keywords: education, engineers, ethics, lectures
1 Introduction

Planners and engineers intervene in existing structures and shape them from nanotechnolo-
gies via light bulbs to nuclear power. Transport engineers are also part of the wide spectrum
of engineers shaping the world. Philosophers of technology like Giinther Anders [1] coined
the notion that technology is not a neutral means to an end - free of virtue. But technology
and its devices inherit determined usage by design. Specific economic, social and political
conditions produce technology and devices that in turn entail economic, social and political
changes. Human beings become as much a product of technology as technology is a product
of humans. This notion is illustrated well in the energy flow density of the human being em-
bedded in its socio-technological environment (see Figure 1).
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Figure1 The energy flow density of the human in its socio-technological embedding. The more technology
human beings utilize in their surroundings the more energy intensive become their lives [2]

2 Ethics and planning

The development of the classical natural sciences accompanied by technical disciplines was
obviously much faster, than a responsible use of those new achievements was possible. The
technical environment has (technically) expanded our physical abilities and sensory organs
and thus exceeded our evolutionary experience areas [3]: e.g. during millions of years evolu-
tion designed our brain for walking speeds, but the couldn’t possibly have adapted yet to the
ever increasing speeds of transport means within the last 200 years.

The reaction to these changes and the social, economic, environmental and political consequ-
ences were not considered adequately. The consequences often even appeared surprising
to many people. Another philosopher of technology, Jacques Neirynck, states that engineers
show an infant understanding of ethics, not feeling responsible for their actions [4]. This
notion is specified by Knoflacher [3] as ethics of good intention vs. ethics of responsibility.
While the infant ethics of good intention are based on “meaning one’s actions well”, the adult
ethics of responsibility are founded on “being accountable for one’s actions”. But today in
transport planning ethics of good intention are still applied instead of ethics of responsibility,
which would mean that transport engineers would apply the best of knowledge and would
stand up fortheir designs and proposed solutions. Pure technical feasibility too often prevails
over ethical evaluation of impacts. In transportation for example environmentally harming
transport behaviors of the future are predetermine and prolongated by today’s decisions
for non-sustainable infrastructure like new roads or motorways. Unfortunately though, too
often engineers retreat to modeling results and exterior causes, when transport engineering
actions don’t provide forecasted results. Due to increased computing power, engineers have
put model results on a very high pedestal of relevance. But one has to be aware that models
only represent assumptions central to model builders and users, which by definition need to
be considered as true to work within the model’s framework [5].

Not only do transport engineers build models of the world, they also massively shape the
urban and natural landscapes (see Figure 2) and the everyday mobility behaviour of people.
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Figure 2 Transport engineers’ products are massively shaping the urban and natural landscapes. Left:
Parking lot dominating the central square of the UNESCO world heritage village Hallstatt (AUT). Right:
national road, motorway and motorway junction ramps spare little of the quaint valley near Trojane
(SLO). Photos: Brezina

So, figuratively speaking for engineers, finding the key (sustainable solutions to problems) is
easier when the light beam (of knowledge and perspective) shines wider for them (see Figure
3). In this allegory ethical education provides a tool for increasing the illuminated area. With
this perspective in mind it is therefore necessary to educate transport engineering students
in ethical matters.

Figure 3 Streetlight effect: How to find the key (righ edge) outside of the light beam? Ethical education will
increase the illuminated area. Drawing: Knoflacher

When asking what kinds of dimensions ethics education may have, IVV’s educational con-

cept offers a 3-step approach of ethical experience. The increasing likely power of effect on a

plannerincreases from on to three:

1 The point of view of others. This includes other people and fields, often with a very
different horizon and experience.

2 The point of view of the most fragile regular participant. The biggest Issue here is, how to
incorporate this view systematically into planning.

3 Self-experience. Students will experience hands-on differences in design, e.g. with or
without barrier-free planning.
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3 Practice at VUT

Educating transport engineers from an ethical perspective has a long lasting tradition at the
Research Center of Transport Planning and Traffic Engineering (IVV) of the Vienna University
of Technology (VUT).

3.1 Base course in transport planning

In an early stage all civil engineering students at VUT need to attend the basic course (lecture
and field work) in transport planning. Obligatory part of the field work is the one hour move-
ment through the city with a baby stroller or a wheelchair. There students are at the mercy of
good or bad design provided by active engineers (see Figure 4). This is the first hand oppor-
tunity for future engineers to experience, how small decisions about the design of the public
space and public transport effect everyday lives of people with special needs.

Figure 4 Students of the base course on transport planning at VUT experiencing first hand the shortcomings
and barriers in the transportation system from the point of view of the weakest participants. Photos:
Holesic

3.2 Lecture series “Ethics and technology”

It is astonishing that questions of ethics are not part of basic education at universities of
technology. Questions of responsibility and reflective action could not be limited to technical
disciplines, particularly because problems occur between the different disciplines. Interdis-
ciplinary thinking and collective working is in demand for engineers to reduce differences
and find better solutions. Therefore, we at IVV provide the lecture “Ethics and technology”
since 2008 for students of all disciplines at VUT. The topics of the lectures are from various
disciplines reaching from natural sciences, technology, social sciences up to religious studies
and politics. More than 150 students attend the lectures every year since. The ever-increa-
sing number of students confirmed the importance of this topic for the future graduates of
technological studies.

The lectures address the issues of, forinstance, the interaction between technology and eco-
logy. This is exemplified by the topic of climate change, technology assessment and ecologi-
cal principles — shown by the assessment of consequences of the application of engineering
and technology in nuclear energy. The lectures examine the question of how engineers and
technicians can act in everyday life ethically at all. In this case, the categorical imperative of
Immanuel Kant is in the focus of discussions: “Act only according to that maxim whereby you
can at the same time will that it should become a universal law without contradiction.”[6]
This rule can be also found in modified form in the principles of the five world religions.
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The lectures give an overview and show that common fundamental ethical principles exist.
Atthe end of each lecture, the students have to take partin a discussion about the content of
the presentation. Thereby they learn to deliberate, to argue and to develop their own opinion.
The discussions show that it is becoming more and more difficult to accomplish a compre-
hensive principle of responsibility (in dubio pro malo)[7] according with the global economic
dependencies and an increasing constraint of technical producibility.

3.3 Lecture series “Barrier-free design of public space”

Recently carried out research studies (EGALITE [8] and EGALITE-Plus [9]) have tried to identify
groups of mobility impaired people and to quantity the development of these mobility im-
paired people in Austria till the year 2050. The findings of these studies were alarming. One
result for example was that more than 40% of the total population of Austria is temporally or
permanently handicapped and this share is even expected to increase till 2050. At the same
time when these studies were carried out, the IVV was procured to carry out a study called
GABAMO [10] where the education sector in Austria regarding planning for mobility impaired
people was under scrutiny. In total 93 bachelor and master courses with 654 lectures where
investigated and analysed regarding their contribution towards barrier-free planning. It turned
out that at Austria’s universities and also at the so called “Fachhochschulen” no dedica-
ted master course for barrier-free planning exists and even worse, no dedicated lectures for
barrier-free planning are offered nationwide.
Based on the findings of the afore mentioned studies, IVV made the decision to offer an expli-
cit lecture for barrier-free planning of public space open for students of the civil engineering,
architecture and land-use planning faculties. The first lecture took place in the winter seme-
ster 2012/2013 and since then, it has been repeated every year. In the starting year about 20
students took the opportunity to learn about planning principles for barrier-free design [11].
The lecture’s contents are:
- existing national and international norms and guidelines dealing with barrier-free design
of public place;
- discussion with international well known experts on barrier-free public transport station
building designs;
- the application of the MofA-method (developed in Vienna) [12] to assess the barrier-freeness
of public space and public transport station buildings.

The lecture seems to have become a success story because in the second year we had to limit
the number of students to 50 persons due to capacity restraint reasons.

Summarising it can be said that universal design and design for mobility impaired people gro-
ups is becoming more and more important, not only in Austria but also worldwide. An aging
population combined with climate change and scarceness of non-renewable resources will
lead to a significant change of our future ways of living and mobility patterns. And our future
planers will need to have the skills to design the built environment so that all members of the
society can fulfill their mobility needs. With our lecture “barrier-free planning for the public
space” we help these planners to gain these necessary skills.

3.4 Lecture series “Cycling in the city”

The third and youngest lecture with a strong ethics background at IVV is the lecture series
“Cycling in the city”, where on 13 to 15 evenings experts from the most diverse disciplines con-
cerned with cycling provide the “other field’s point of view”. This lecture is open to students of
all fields, but a numerous general audience attends too. Established in the year 2013, which
was proclaimed as the year of cycling by the City of Vienna, the lecture goes in the second
season this year. And we managed to win over new and international lecturers, providing
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engineering students with new perspectives from disciplines revolving around cycling. Urban
planners, transport engineers, historians, sociologists, physicians, psychologists, lawyers,
designers, philosophers, mechanical engineers, marketing and advocacy professionals and
public administrators stimulate the discovery of new facets of urban cycling.

The first season proved to be more popular among students and general audience than ever
expected. On average 255 students (min: 185, max: 287) attended the lectures (see Figure
5), so that the talks had to be live streamed to a second lecture room to meet the demand.

Figure 5 Overcrowded lecture room at the “Cycling in the city“ lecture“. Photos: Brezina/Schumich

4 Conclusion

Even though there’s hardly any tradition in ethics education to be found at universities of
technology, the success of IVV’s lectures shows that students are highly interested in adding
ethical perspectives to their mental toolboxes where otherwise purely engineering tools wo-
uld dominate. We therefore strongly recommend that ethics related courses are provided at
departments with technology focused studies at other universities — especially where tran-
sport engineers are educated.
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