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‘owards Sustalnable f
he Earth

"We have not inherited the Earth

We are borrowing it from our children.*

e

Native American saying




The Sustainability Framework

Social-
Environmental Environmental-
Environmental Justice, ENV' RONMENTAL Economic
Natural Resources Naturalresources use, Enesoy Eficiency:

Stewardship Locally and

Environmental Mgt, Pollution
Globally
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natural resources

SOCIAL
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Equal Opportunity

Economic-Social
Business ethics, Fau
Trade, Human Rights,
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G. Tyler Miller & Scott Spoolman (2017) Environmental Worldviews, Ethics, and Sustainability.
CENGAGE Learning




Three Major Environmental \Worldview:

£

PLANETARY STEWARDSHIP

PLANETARY MANAGEMENT ENVIRONMENTAL WISDOM

We are apart from the rest
of nature and can manage
nature to meet our
increasing needs and wants

Because of our ingenuity
and technology, we will not
run out of resources

The potential for economic
growth is essentially
unlimited

Our success depends on
how well we manage the
earths life-support system
mostly for our benefit.

We have an ethical
responsibility to be caring
stewards of the earth

We will probably not run out
of resources but they should
not be wasted

We should encourage
environmentally beneficial
forms of economic growth
and discourage
environmentally harmful
ones.

Our success depends on
how well we manage the
earth’s life-support systems
for our benefit and for the
rest of nature.

We are a part and totally
dependent on nature, and
nature exists for all species

Resources are limited and
should not be wasted

We should encourage earth-
sustaining forms of
economic growth and

discourage earth-degrading

forms.

Our success depe

learning how nature sus
itself and integrating such
lessons from nature into the
ways we think and act.
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BIOSPHERE

BIODIVERSITY

(Earth's genes, species, and ecosystems)

ECOSYSTEMS
ALL SPECIES ON EARTH

ALL ANIMAL SPECIES
ALL INDIVIDUALS OF AN ANIMAL SPECIES
ALL PEOPLE

NATION

COMMUNITY AND FRIENDS

FAMILY

Biocentric
(life-centered)

Anthropocentric
(human-centered)

Self-centered

Planetary
management
Stewardship

Environmental
wisdom
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A Vision for Sustainabil

e

nvironmental/sustainabili
* Major.¢ ifts
* Environi
- Social char
» Technological chang

omic changes

We can change faster than we




Worldviews and Ethical Perspect
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ethical perspec:tlve

* Most peoplet ave beliefs
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Worldviews and ethical perspe
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al rights | Individuals

Ecocentric Processes

Ecofeminist Relationships




https://academic.oup.com/bioscience/advance-article/doi/10.1093/biosci/biz088/56 1080
World Scientists’ Warning of a Climate Emergency. Bioscience, 05 November 2019
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https://academic.oup.com/bioscience/advance-article/doi/10.1093/biosci/biz088/5610806




~ Ethics for Des

Importance o

Values

New Technological Challenges




ey

The aim ——

As the topic of Design Ethics is huge, what this lecture
to open the window with a view
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_Design constitutes moral practice

1S ABOUT THE QUESTION OF HOW TO ACT,
AND DESIGNERS HELP'TO SHA NOLOGIES
MEDIATE ACTION, DESIGN NSIDERED
'ETHICS BY OT

TEFACT THAT IS USED
AND EVERY ACT OF DESIC
" TE SPECIFIC MORAL

-

—

P.P Verbeek, What Things Do, 2009, p.69
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Society, Values ¢
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12 designers and researchers from ss the

impact of desi our societies and the or designers

d of all.

at does a designer do?
2. |s there something wrong with design?
3. Ethics and Morality
4. How designers can do better?




Ethics for Design

%hatdoes a designer dc

+ 0:00-4:20 Janes Auger, M-ITl, Ma Jesign:
Gravity battefy 35018 energy
for later use

« 4.20- Alan Fi de|| Jlimes s, Project
‘| qabnabdny”

Bil’ak, Type and gf
ague. Design for all: mage
“affordable, social distribution




Ethics for Design

%hat does a desigNSI.

v - G- -
* 11:14 Design} for values — Nico Future
Lab Geneva | R

+ 11:43 Geoffray Dorne o for
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old. IF London —
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Ethics for Design

_2. |s there something wror
- |
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e 17:33-18:51 Sarah Gold:

— Design is no®
— Technology S

— Rights wie éxpectie
to be informed
.ess
right to rectification
The right to erasure

The right to restrict processing
The right to data portability
The right to object

Rights related to automated decisions & profiling




Ethics for Design

{hlcs and Morality

e 19:24 —21:09"

» 21:09 -21:41 Jame
attention ethics at O

Ethics as “thd world it aual

| I\/mﬁieu Cheruk

— machine ethics, cat




Ethics for Design

ﬁ{hlcs and Morality
e
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. 27:37 — 28:01 Uames William:
achieve our va U

. 28:54 — 29:58| Sare ) olipsism —
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a%VVilliams: \Y/ e want




Ethics for Design

4. How designers can do k& _
3" S
o 31: 0 Matthieu Cherubi Designing against your own

ethical beliefs andValles®™ PizZzarok

« 39:23 -40:30

o 41:3943:44 Di g
environment, James

Lemon squeeze

ependent.co.uk/propert:
rcks-lemon-squeezer-19/28

e 48:03 — 49:00 Openness as a virtue, Saran'e .
e 49:00 — 49:43 Care for the user, James Williarms
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ETHICS
IN UX DESIGN

ttps://usabilitygeek.com/ethics-in-user—experience—‘ S

https://www.ethicsfordesigners.com/articles/




Values and ethics ofn vlacle

Based on the article:

Nancy Tuana (2015)
Coupled Ethical-Epistemic Analysis in Teaching Ethics. Critical reflection on value choices.

CACM VOL. 500 NO. 12. Pages 27-29
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engineering practice, including discov cation.

TUANA. COMMUNICATIONS OF THE ACM | DECEMBER 2015 | VOL. 58 [ NO. 12
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Ethics in the Value-Sensitive Design Approe
Mary L. Cummings

e

specific human values to be consi

; Welfare,
— Ownership and Property,

i
i

— Privacy, L
_ Freedom fréom

- Universal usability,

'med consent,
— Accountability,
- |dentity, and

— Environmental Sustainability. [Environmental, Socia '
Economic, Technological etc.]

o—

—

"
i

- Calmness [? Only? Perhaps Cognitive sustainability?]




Requirement for transpe

cy-of.values is essential

credibility of research.” It is cet
research such! as e.g. the |
Sustainability Research

Risk Management (
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research topics, ar
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Values hierarchy

A

Example of values hierarchy

Animal
welfare

Enough Presence of ;
{ living space J { laying nestsJ [ Litter J [ Perches J

40cm

at least 450 10cm ) floor-slope
cm? floor } feeding he;%?éac;\éer K J

Design requirements area per trough per 65% of the maximally

hen bird e 14%

I
5
TUDelft

https://www.slideshare.net/philengtech/ibo-fpetvsd
lbo van Poel: Value Sensitive Design: Four Challenges
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Importance ot Stakeholders




STAKEHOLDERS IN A RESEARCH PROJ'EC-ZT
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Domains of Ethics:
Micro — Meso — Exo — Macro

Macrosystem:

Cultural beliefs about being a psycholegist and training
practices to become a psychologist. Other factors, such 2
attitudes about racelethnicity/gender/sexual onentation/disabh

Exosystem

Licensure, accreditation, graduate school and other

gate-keeping requirements, departimental evaluation,

remediation and dismissal policies, professional
standards. prefessional association policies

Mesosystem:
Interactions among colleagues, peers, faculty
and supervisors

Microsystem:
The individual® direct interaction with peers)
supervisors, advisor, instructors

The domain-based view in the analysis applicable to different types of problems -
organization of society, sustainability of cities, ecology, economics, ethical aspects etc.
Source: American Psychological Association




(Cambridge Analytica, Strava tracking app

~ Internet of things — internet of e

- Intelligent cities®=
— Autonomous cars

- Autonomous intelligent soft
ms etc.

ical intelligent syst

aptive (machine-larning) s
intllignce, traffic, decision-making

- Sustainability (Environmental, Social; TechnoIogies
Cognitive) & Circular Economy.
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DESIGN OF INTELLIGENT ARTIFACT



https://www.iconfinder.com/iconsets/brain-service-2

DESIGN OF INTELLIGENT ARTI
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. t intelligence

 Autonomaus Intelligen

* Intelligent/Rob
* Intelligentitranspor
t Cities

ent loT

* Decision Making Algorithms
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BIOMIMICRY.

- f: —
Biomimicry is the practic s from
nature tC the more
sustainaole Imetic
desighers ding,
learni g from, and e sed by
ing hln s, with the int esigns

gies that ar

https://toolbox.



https://toolbox.biomimicry.org/introduction/

EXAMPLES OF
IOMIMETIC D

WHALE FIN



http://www.technologystudent.com/prddes1/biomimetic1.html

NERI OXMAN, MIT

Design at the Intersection
_Between Technolog

https://www.ted.com/talks/neri_ oxman design at the intersection of technology and biology/discussion?utm



https://www.ted.com/talks/neri_oxman_design_at_the_intersection_of_technology_and_biology/discussion?utm

MORE ENERGY EFFICIENT COI\/IPUTI
- NATURAL COMPUTING =

Inspired by Nature

The human brain is millions of times more energy-effi

cient and far more compact than a typical personal
computer.

Neuromorphic microchips, which take cues from neural

structure, have already demonstrated impressive power
reductions.

Their effi ciency may make it possible to develop fully
implantable artifi cial retinas for people affl icted by certain
types of blindness as well as better electronic sensors.

Someday neuromorphic chips could even replicate the self-

growing connections the brain uses to achieve its amazing
functional capabilitie

http://cacs.usc.edu/education/cs596/Boahen-NeuromorphicChp-SciAmOS. pdf



http://cacs.usc.edu/education/cs596/Boahen-NeuromorphicChp-SciAm05.pdf

UN’s target limit global warming below1.5°C,above the pre-industrial level.
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And Touch
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'‘Materia

http://onlinelibrary.wiley.com/doi/10.1002/ad.244/pdt ‘ rations)

http://icd.uni-stuttgart.de/?p=23559 Bio-based and Bio=inspired
3D-printed Shape-changing Material Systems (description)



https://www.youtube.com/watch?v=JN7BUKb0OIA
https://www.youtube.com/watch?v=lvtfD_rJ2hE&t=8s
https://www.fastcompany.com/3021522/mit-invents-a-shapeshifting-display-you-can-reach-through-and-touch
http://onlinelibrary.wiley.com/doi/10.1002/ad.244/pdf
http://icd.uni-stuttgart.de/?p=23559
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Robotics and Cyberphysical Systems
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http://icd.uni-stuttgart.de/?p=23178
https://tangible.media.mit.edu/
https://engineering.princeton.edu/impact/robotics-and-cyberphysical-systems
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https://toolbox.biohinliCHACFOAREFOCHSHO RS VNV

https://toolbox.biomimicry.org/introduction/biomirICSIRAISIESIOBIO M I MICRY

(3:47 on technology; 4:43 materials; 6:25 self-assembling; 7:29 carbon capture; 9:03

-
energy, swarm logic; 10:50 water; 14:18 toxic; 16:14 self—clem Structure; 18:56
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the future)

https://youtu.be/3QZpbsmeSQA TED (2010): Michael Pawlyn, USING NATURE SGENIES

http://www.achimmenges.net/?s=biomimicry BIOMIMICRY AND INTEGRATIVE DESIGN
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