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Research focus

1. The role of ICT in the transition to
a more sustainable society: a
good life within planetary
boundaries

Food

Energy

Transport

a8
Cities \
2. Futuring (futures studies, design

T
fiction, critical & speculative
design, counterfactual scenarios)

BIOSPHERE

(Picture: Azote Images for Stockholm Resilience Centre

3. ICT & Sustainability education

https://www.kth.se/sv/hct/mid/research/sflab




Nasa


https://www.flickr.com/photos/nasacommons/5052744574/in/photolist-8GuCVL-8GuD3J-8GrsJ6-8GrsMR-fpY9Uq-8GuCXy-8Gru5T-cuFR4Q-8GyT4m-fqmT2t-8Gru5B-8GuCX9-8GuCT3-8GrsNX-cuFRvY-8GuD2Y-fq3eeq-93puKJ-fpXP3j-fqmTaR-fq2Wjo-8GuDhd-fqmTtv-fpMFFn-fq3ciJ-8GuCTA-8GvyEt-d1sZx1-8GrsQZ-cuFQSq-8GrszP-8Gru82-8GuCWQ-fqAYUy-8GuCV9-fpMYuD-fqB8QY-fqB9b9-93mneF-93pv2b-fpMHvT-fqmRFa-fpKUeR-fpMZma-fq2Wbw-fpMEpk-8PHqJi-fpMGKv-fqmJe2-fqmJSP

Planetara granser

(Steffen et al., 2015)

Climate change

Genetic

Biosphere integrity diversity

Novel entities
Functional
diversity,

Land-system
change

Stratospheric ozone depletion

Atmospheric aerosol loading
Freshwater use

>

Phosphorus 88
Nitrogen Ocean acidification

Biochemical flows

B Beyond zone of uncertainty (high risk) B Below boundary (safe)

In zone of uncertainty (increasing risk) Boundary not yet quantified



Living planet index 2020
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Supplementary material to (Steffen et al. 2015)
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Figure 2. Atmospheric CO, concentration from the Vostok ice core record with the recent human perturbation superimposed. The
inset shows the observed contemporary increase in atmospheric CO, concentration from the Mauna Loa (Hawaii) Observatory.

Sources: Petit et al. (1999) Nature 399, 429-436 and National Oceanic and Atmospheric Administration (NOAA), USA

Global Change and the Earth System



http://www.igbp.net/download/18.1b8ae20512db692f2a680007761/IGBP_ExecSummary_eng.pdf
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£KTH Vad ar malen?

The Carbon Law

(Rockstrom, J., Gaffney, O., Rogelj, J. et. al. 2017.)
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https://exponentialroadmap.org




Klimatrattvisa

Figure 1: Share of cumulative emissions from 1990 to 2015 and use of the global
carbon budget for 1.5C linked to consumption by different global income groups

Share of global Share of cumulative emissions 1990-2015 Share of global carbon
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https://www.oxfam.org/en/research/confronting-carbon-inequality-european-union
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Nyckeltal
Ekologiska fotavtryck anges i enheten
globala hektar (gha)

I > 55ha/person

I 35-5sha/person

I 2-3.5 gha/person
1,6-2 gha/person
<1,6 gha/person
Otillricklig data

https://www.wwf.se/rapport/living-planet-report/



Direkta effekter

Indirekta effekter

(Hégre ordningens effekter)




Miljomassiga effekter av IT

NET RESOURCE USE

r— —_—
Dircot ikt Production
re 55 ife cycle ol
Effects n/a by definition ICT Use f
Disposal
QO

Substitution Effects
Optimization Effects

Beneficial Effects Direct Rebound Effects

Indirect Rebound Effects

Induction Effects

Sustainable lifestyles & Transformational Rebound

practices Induction Effects

Systemic transformation & structural economic change

(Pohl et al., 2019)
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Direkta Effekter

Material
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Anvandarupplevelse och direkta effekter

[ I

Titta var du vill

Titta pa serier och filmer nar du vill, var du vill - skraddarsytt for

PROVA EN MANAD GRATIS

p—() "

dig.
Daredevil r]
P ) -
- - - ;
-l
Titta pa din tv Titta direkt eller ladda ner till senare
Sma ter S mecast, Finns pa mobil och surfplatta, var du &n ar.

Med vilken dator som helst

Titta direkt pa Netflix.com



Direkta effekter av mjukvara (2021)

Annualized Total Bitcoin Footprints

Carbon Footprint

Electrical Energy

Electronic Waste

80.38 Mt CO2

fm-
JA

Comparable to the carbon footprint of
Romania.

169.21 TWh

:§

Comparable to the power
consumption of Poland.

23.67 kt
i,

Comparable to the small IT equipment
waste of the Netherlands.



IPCC AR6 WGIII
Mitigation of Climate Change

“Digital technologies can contribute to mitigation of
climate change and the achievement of several SDGs (high
confidence). For example, sensors, Internet of Things,
robotics, and artificial intelligence can improve energy
management in all sectors, increase energy efficiency, and
promote the adoption of many low-emission technologies,
including decentralised renewable energy, while creating
economic opportunities (high confidence).*
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Optimering
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Digitalisering and Dematrialisering




IPCC AR6 WGIII
Mitigation of Climate Change

However, some of these climate change mitigation gains can be
reduced or counterbalanced by growth in demand for goods and
services due to the use of digital devices (high confidence).
Digitalisation can involve trade-offs across several SDGs, e.g.,
increasing electronic waste, negative impacts on labour markets,
and exacerbating the existing digital divide. Digital technology
supports decarbonisation only if appropriately governed (high
confidence).
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- Photo by Peter Oslanec on Unspl.
&


https://unsplash.com/@peter_oslanec?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/spiderweb-forest?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Referenser

» Living Planet Report — WWEF (every second year)
» Exponential Climate Action Roadmap + 1.5 Business Playbook (https://exponentialroadmap.org/)

* Vinuesa, R., Azizpour, H., Leite, |., Balaam, M., Dignum, V., Domisch, S., ... & Nerini, F. F. (2020).
The role’of artificial infelligence in achieving the Sustainablé Development Goals. Nature
communications, 11(1), 1-10.

» Steffen, W., Richardson, K., Rockstrom, J., Cornell, S. E., Fetzer, I., Bennett, E. M., ... & Folke, C.
%24071(3 .Z%I)anetary boundaries: Guiding human development on a changing planet. Science,

+ Raworth, K. (2012). A safe and just space for humanity: can we live within the doughnut. Oxfam
Policy and Practice: Climate Change and Resilience, 8(1), 1-26.

» Hilty, Lorenz M. "Why Energy Efficiency is not Sufficient: Some Remarks on “Green bK m."
E(r)’n){%’plnfo 2012, Proceedings of the 26th Environmental Informatics Conference, Shaker, Aachen.

http:li\évwvlvT.academia.edu/ 1989786/Why_energy_efficiency_is_not_sufficient_some_remarks_on_G
reen_by IT_

» EAT Lancet report (about healthy and sustainable diet): https://eatforum.org/eat-lancet-commission/

« Pohl, J., Hilty, L. M., & Finkbeiner, M. F2019). How LCA contributes to the environmental
assessment’of higher order effects of ICT application: A review of different approaches. Journal of
cleaner production, 219, 698-712.
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Referenser med inspiration

Meadows, D. (1999). Leverage points: Places
to intervene in a system. Hartland: The
Sustainability Institute.

Fischer, J., & Riechers, M. (201,9_{. A leverage

Rlomts perspective on sustainability. Peopleand
ature, 1(1), 115-120.

Donella Meadows: Thinking in Systems

Jeremy Lent: The Patterning Instinct + The
Web of Meaning, great summary in this

Rodcast: _
ttps://futurespodcast.net/episodes/52-
jeremylent

Jonna Bonemark: Horsionten finns alltid kvar
Otto Scharmer: The Essentials of Theory U

Joanna Macy and Chris Johnstone: Active
Hope

Jem Bendell and Rupert Read: Deep
Adaptation
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KARLSKRONA MANIFESTO
FOR SUSTAINABILITY DESIGN

Read the Manifesto Signatories Who We Are Publications Case Studies Initiatives

The Karlskrona Manifesto for Sustainability Design

As designers of software technology, we are responsible for the
long-term consequences of our designs.

As software practitioners and researchers, we are part of the group of people who design the software systems that
run our world. Our work has made us increasingly aware of the impact of these systems and the responsibility that
comes with our role, at a time when information and communication technologies are shaping the future. We
struggle to reconcile our concern for planet Earth and society with the work that we do. Through this work we have
come to understand that we need to redefine the narrative on sustainability and the role it plays in our profession.

® Read the Manifesto & Become a signatory

http://sustainabilitydesign.org/



