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Motivation

SUCCEED grant designed to pair international junior
scholars for engineering ethics case development

Case developed about a multidisciplinary design
effort a the Delft University of Technology

— Design of an ultra-lightweight vehicle

— Focus on safety and sustainability

Case given to University of Virginia and Delft
University of Technology engineering students

Case and responses to questions posted on
onlineethics.org website




The onlineethics.org case

Online Ethics Center: Ethical Issues in the Design of Ultra-Lightweight Vehicles - Microsoft Internet Explorer provided by Veri
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A multidisciplinary design team consisting of undergraduate and graduate students from Aerospace Engineering, Applied Earth Sciences, Industrial Design and Mechanical Engineering at the Delft

University of Technalogy in the Netherlands is desioning a ightwsizht, sustainable car. * Their goal is to desizn a family car with a i mass of 400 kg Wass is an imporant factor in the fizel
consumptiot of a cat, alight car canvbe very energy efficient. The target mass is legs than half of that of normal cars. (European family cars usually weigh about 1200 kg and the average Ametican car

weighs 1360 kg). Another recquitenient is that the car should be manusfactured at affordable mass production costs, 4



Safety & Sustainabllity Issues
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The goal of rduing the mass to 400k has da debate over safely concerms ng o lightweight car. A car that is relatevely Heht always has a disacvantage in collions with larger cars i that it will always
lopics index expenence the greater acceleration. Traditsnal sutomebils safety considemtions buve resultsd mangm of very heavy and stiflf velucles, protecting the drver and passengers m 5 collision but et the same tume constituling 2
codes of ethics ‘hazard for other rad users in lighter vehicles becawse of their sgaficantly reduced stiffness snd mass. In addition, heavier vehicles are not ae Tuel efficient
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Recent developments in sulomobile sefsty have lsd 10 the incrsasing uss of passive safety systems * such as aithegs and active systems like Anti-dock Braki

way weans that safs imcluded a5 rouch a5 sconomically feastble. s car of 400 kg o bess it is very difficult to melude extensive ¢
necessitates a recomsidershion of the ideas of what constitutes adesuate car safety. Is it & car that pesforms well i cvash fests, oris it & car that helps the dim [JFSS aspafiol

o Missp Cummings, Massachusetts Fnstivato of Techmology

There 15 & theory within safety science that states that people have & target risk that guides and this 1 called rish b People will try IHETHREET Anke van Gorp, Delf Universify of Technology.
‘and protected by her car will speed more. Ths conld lead o accidants with higher speeds imvotved and thersfore more ijuries and damage. The same drrver |
‘mor villnersble Therefore, fhete might be good srgarments to build a car with less active s passive afoty gystems. The Delft student designers huve chos| [RESETTEEE
the drtver feel abit vulversble, Thas choice 1 inepirsd by the lightweight criterion and the nick homeostasis theory, PR

Ethical Issues in the Design of Ulira-Lightweight Vehicles

“The World Commassion an and D the Brandtland. {WCED, 1587) proposed the following definition of sustainable ip Sustanable Dt i sa that meets the
per neads of the piesent without compromising the sbility of fature genetetions o meet their own needs: Tt contaizs witkin it two ey concepts
codes of 8

1. The concept of ‘needs’, m particular the essential needs of the world's poos, fo which overndmng ponity should be given.

2. The idea of limitations imposed by the state of technology and social organization on the exvironment's shility to meet present and future needs.
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When foliswirg the Brundtiand defizition it & not clear what niakss  car sustaingble - should tha car be tecyclab, be h@lw'@t o shortld it wot be built in the first place in arder to be sustainable? Designers within the sune
design tesm mterpret the texm sustainabibity differently as can be seen n the when ssked what means, Sowe refer to the closmg of the matenal cyels by recyeling others rfer to erergy and resource
efficiency during production and nse, and same foets on the energy consumption during the use phase (902 of the T exycl anergy i used during the usé phase) of the car

These different definitions are not always compatible Lightweight materiale are often difficult o reeyels, but the snerey consumption of a very light car is very low. Enropesn lsgishation requires Ehat within ten years 95% * of
the materials in cars should be recyclable. The design team does not want to comply with this percentage, they would ratherbuid a very light “throw-awey after use car” than & heavy steel cax that can'be recyeled. Their



Safety & Sustainability Questions
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Thage are the questions that correspond 1o the safety portion of the ethica case study. You can have them sent to any e-mail address you choose which could be a professor, yourself, o7 even your mom and dad! (Note: Your [P
lopics index addresa will be logged in case of sbuse.)
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1. Enter your erail address m the space provided below.

2. Enter the e-mail address of the person you want your answers sent to in the space provided below, A Online Ethics Center: Sustainability Questions - Microsoft Internet Explorer provided by Verizon Online
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4. Risk and cost henefit analyses avs cnitical components of any sngimsenng procsss, Describe the ethical issuss that a organizations
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These are the questions that comespond to the sustamability portion of the ethics ¢ase study. You can have them sent o any e-mail address you choose which could be & professor, tearhing sssistant, or potential eraployer.
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1. Enter your email address in the space provaded below.

2. Enter the e-mail address of the person you want your answers sent to in the space provided below.
’; Onling Ethics Cents

tha case of the
Killer 3. Amr engmests ethically obligated to comsider sustainsbility in their desigrs? Why or why not?
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4 Defining ity ia the fixst critical step in developing a plan for a product, This definition is not ethically neutral because such o detemmiration iraplise  choice to includs some aspects of gustainability,
whil ultimately rejecting othes. Discuss the ethical dilemznas that could be faced by dsignets of cars ing o define inakli




Response Comparison
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Bisr Cummings, Massachuseils Institute of Technology
ke van Gorp, Delt Universtty of Tachnology.

1. Are the fundamental wsponsiilities of safety engineers compromised in the design of this hehtereight car?
University of Virginia Delft University of Technology

« The findamental resporeibility of a safety engmeer 12 comprotused by the design of thos lightweight car. If you specifyr ;
that & case should be desizred 5o that 1t 15 light a5 possible regardiess of safety concems, then a safety engineer has to « Yes The fundureental responshility of a safety enginesr i 10 provids & safs car This safsty does not depend only on

essentially duesrn T teasons vy the car hie i desiznig i safe, 16, Tish honneostasis theary, metead of actully the driver's abilities and risk homeostasie, nut on other drvers as well Thus, 2 safe car not only protects a driver from
ftplemnenting safsty devices Tusfher awn mistakes but alen from other dirver's mistakes,
+ The fidamental msporsibiliies of safoly engineets am not cotnpromised in the design of this ear By menly desygning |+ 11 depensds on what i= 1 QTSR RIS Comparison of Answers to Sustainability Questions - Microsoft Internet Explorer provided by Verizon Onlin
this car, a safety engineer hes ot compromised kimherself becanse there i still i conclusive eyidence that the caris of two pats: 1) try ta . .
S divers whensccients Fije  Edt  View Favorites  Took  Help i
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« The design of this lightweight car withont the standard passive and ative safety systers is a definite compromise of the ad & Fittp: ffonénesthics .or gfrasssjdesignysustresp. bl v B e inks >
fundamental mesponsibilities of safety enginets. The general public rbes upon these individuals to make sum that a safe = Ves becauss drivers of. =
alebie proctit Bl on M s, o o e 0T ) e g Yo + Whether oot he tes Comparison of Answers to Sustainability Questions'

« Ddo not bebeve the fondamentsl responsiilities of safety engmeers are necessarily corpromised by this project. The -mnm:;%t;fc@m de .
safety citeria applied to the design of the car ate merely different, or non-corventional If this car design were to be regpa: iy 18 pot od
implommented in the United States, this way poss e of & prokkent. Since the oar is 10 be spplied 1o Ewope, whete ¢8| Ths govenument shouk Ethical Issues in the Design of Ultra-Lightweight Vehicles
dasigns in general are saller, wore compart veldcles, the lack of active safety features is not as big of'a concam,

My Cumrnings, Massechusedts Fustituts of Technology
2 Risk and rost bensfit anslyses am critical comporents of any sngimeering process. Describe the sthisal wsuss that ads nks van Gorp, Delft Univarsty of Technology
University of Virginia

+ The magor ethical difficulty in condusting  cost-benefit analywis whete human 1ft s al stake is that one cansometimes . The ethioal iwsus faced 1. Are sngmeers ethically obligated to consder sustainshihity i thew desizms? Why or why not?
fimd omeself in the moval gray ares of puttng & price on human lives :’um;d:mlzc: o iy of Vingini Delft University of Technology

+ The best guidsline is to rationally ssk anieself if they would use the product ar ot their fardly, and fiends wss the L

roduct « The essence of a lightv o ewe 5 spenifi engineers, were cbligated to seriously consider sustainability to every de i mot
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« The most sigroficant ethical dileyama that the desigrers roust face is whether it is seceptable to make & car lighter in order Cotvestiral saibty s : ‘ comsequences of & design for emvironment arel society. Especially in designing mass products bl cas it i sbsobutely

1o reduce cost desplte ‘the fect that this would merease the nskod’dungﬂfan!spassmgrs « Engineers should be ethically chligated 1o congider in their degigns. Engin not simply mest necessary that these consequences are investigated.
- - = - - T - A chasn nnsafs nonrn consmmer demand, but also consider the needs of sociely & & whole. . The govermment should also offer some monstery )
incentives for who v in design « Only to some extent. The first task of engineers 15 to design a product of process that meets the set requrements, If this

z _ leaves mom for sustainability considerations, 5o rauch the better.
. The comsiderstion of sustainshility should Tot be brdsned on the design enginser. Instead the corsideration of ;
sustainability should be with thase who ae seoponsinks foe pmlﬂ:ungmncxmmnmfnt andits msomens foconsider  + Anengineer can and should contriute to a sustaiasle future. Especially in (ha design phase 6 lot of chowes regarding
might Lmit {he of the design. 1 typically a by-product nl'llze m].mnhnhtyumb. mads, therefore an engineer hag o special cbligation weguding sustamability.
:edwhueommcal The only chligstion of an enginser = to ermsjde; imabaility a5 '3t was & 8p . ity should not be the rost ingpoxtant design criterion.
TG,

2. Defining sustamability 1 the first critical step in developmg & plan for a sustamsble product, This definition is not ethically newtral becausa such a determmation tnplies: athmce 10 nv:lud.e some agpects of sustamatality, while ultimately rejecting
athers. Discuss the sthical dilemmas that could be faced by designers of lightweight cars pting ta define

University of Virginia Delft University of Technology
« A first dilemoma is of course whather « car should be produced in the fizst place Perhaps an engineer should try to
. A sustamable, lightweight car is foel effizisnt but not very bl A o tiomal car. on the other hand, i riot as develop & more sustainsble public transport medinm instead. A second question is whether fussil furls should still be

A ? ; 5. . y wsed perhaps hydrogen 1 & better source of ensrgy. A third question is whether materisls that mcimase safity but are
fiunL afficient but it is highly racylable. 10 s therafom up to engineers to decide what’s mors important’ fuel oy materials s et S0 o o El e Semkifo Bt mat i g D T s e o

+ Ts thers abetter way of desigting mare environmentally friendly cars other than making them light weight? Daes a. Inmans outweigh the exvimmmental degradation?
AR LR s + Anethical dilemros in the definition of sustaimsbility is the way in which different sustainshility aspects are weighed. It
« The problem of whether to focus on mcyling, resoun d oF anergy iom 15 a significant problem in 15, for example, very difficult to decide what the more sustainabls option is: o ight and fisel efficient or & hewvy recyclsble
definang sustaimabulity., [engineers] also face the dilemnma of creating cars that aren’t as safe s hemvier curs, and could car.

therefire lead to more deaths, even though theyr may be better for the emironment

A first dilemrnn is whethsy & car ks this should be desigred i the firet place: Porhaps the sriginser shoud dssign mors
sustainable public transport systems




If the theory of risk homeostasis Is
correct, Is It ethical to design cars for
perceived levels of risk? Whysoerswiy.

not?

DUT: It is ethica “when the consumer IS informed that
he/she [will] not only feel more vulnerable but is more

vulnerable in an accident. [ This Is comparable to]
driving motorcycles.”

UVA: “Assuming that the theory of homeostasis IS
correct, it is still unethical to design cars for perceived
risk levels...the driver of alightweight car would have
no way of surviving, because his one and only defense
was his perception, and he cannot perceive the
negligence of others.”




Are engineers ethically obligated to
consider sustainability in their
designs? Why or why -noet?

DUT: “According to meit is obvious that engineers should take
sustainability into account in their designs. They should look at the
consequences of adesign for environment and society. Especially
In designing mass products like carsit Is absolutely necessary that
these conseguences are investigated.”

UVA: “The consideration of sustainability should not be burdened
on the design engineer. Instead the consideration of sustainability
should be with those who are responsible for protecting the
environment and its resources...to consider sustainability might
limit the creativeness of the design. Sustainability in engineering
Istypically a by-product of the need to be economical. The only
obligation of an engineer isto consider sustainability asif it was a
specification.”




In your opinion do you think
sustainable cars are feasible? Why or
why not?

DUT: “It will be difficult to create sustainable cars because very
different aspects need to be compared. | think, however, that the
guestion iIswrong. | think that it isimpossible to find an ideal and
perfect sustainable solution for cars, this does not mean that we
should not try to attain such a solution. | think it Is possible to
Improve existing cars with existing technology and this process
should be repeated. The question is not sustainable or not
sustainable, but to what extent a car is sustainable.”

UVA: “In my opinion, the market for sustainable cars is very
small relative to the market for big trucks and SUV s (sport utility
vehicles). Sustainable cars are not feasible, especially inthe
United States. Generally the consumers' attitudes towards cars
are that bigger means better, stronger, and more durable.
Sustainable cars do not have the market for mass production.”
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