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Sustainable Futures Lab
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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
– Cities

2. Futuring (futures studies, design 
fiction, critical & speculative
design, counterfactual scenarios)

3. ICT & Sustainability education
(Picture: Azote Images for Stockholm Resilience Centre)

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


(Steffen et al., 2015)

Planetära gränser



Living planet index 2020



https://xkcd.com/1338/
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Fig. S2. Record of δ18O per mil (scale on left) from the Greenland Ice Sheet Project 
(GRIP) ice core, a proxy for atmospheric temperature over Greenland (approximate 
temperature range on oC relative to Holocene average is given on the right, showing the 
relatively stable Holocene climate during the past ca. 10,000 years and Dansgaard-
Oeschger events (numbered) during the preceding colder glacial climate (135). Note the 
relative stability of temperature for the last 11,700 years (the Holocene) compared to the 
earlier ice age period. 
 
 
 

 
  

Holocene – civilisationer föds

Supplementary material to (Steffen et al. 2015)

Supplementary material to (Steffen et al. 2015)
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s� 4HE�MAIN�MAXIMA�AND�MINIMA�OF�TEMPERATURE�
AND�ATMOSPHERIC�TRACE�GAS�CONCENTRATION�FOLLOW�A�
REGULAR�PATTERN�THROUGH�TIME��EACH�CYCLE�SPAN
NING�APPROXIMATELY��������YEARS�

s� 4HE�RANGE�OVER�WHICH�TEMPERATURE�AND�TRACE�GAS�
CONCENTRATIONS�VARIED�IS�BOUNDED�AT�UPPER�AND�
LOWER�LIMITS��THE�VALUES�FALL�RECURRENTLY�WITHIN�THE�
SAME�ENVELOPE�THROUGH�FOUR�CYCLES�OF�THE�%ARTH�
3YSTEM�OVER�THE�LAST�HALF�MILLION�YEARS�

4HIS�SYSTEMIC�BEHAVIOUR�OF�%ARTH�S�ENVIRONMENT�IS�DUE�TO�
A�COMBINATION�OF�EXTERNAL�FORCING�n�PRIMARILY�VARIATIONS�
IN�SOLAR�RADIATION�LEVELS�NEAR�THE�%ARTH�S�SURFACE�n�AND�A�
LARGE�AND�COMPLEX�ARRAY�OF�FEEDBACKS�AND�FORCINGS�WITHIN�
%ARTH�S�ENVIRONMENT�ITSELF��4HE�INTERNAL�DYNAMICS�OF�
THE�3YSTEM��RATHER�THAN�EXTERNAL�FORCINGS��UNDOUBTEDLY�
KEEP�THE�PLANET�HABITABLE�FOR�LIFE��&OR�EXAMPLE��WITHOUT�
THE�THIN�LAYER�OF�OZONE�IN�THE�UPPER�ATMOSPHERE��MUCH�
MORE�HARMFUL�ULTRAVIOLET�RADIATION�WOULD�PENETRATE�TO�
THE�%ARTH�S�SURFACE��AND�WITHOUT�THE�THIN�LAYER�OF�HEAT
ABSORBING�GREENHOUSE�GASES�IN�THE�LOWER�ATMOSPHERE��THE�
PLANET�S�MEAN�SURFACE�TEMPERATURE�WOULD�BE�ABOUT�����#�
LOWER�THAN�IT�IS�NOW�

Global Change and the Earth System

CO2 i atmosfären

http://www.igbp.net/download/18.1b8ae20512db692f2a680007761/IGBP_ExecSummary_eng.pdf


Natural seasonal variations and trends

July 2022: 418.90 ppm
July 2021: 416.96 ppm
September 2020:     411.29 ppm
September 2019:     408.54 ppm
September 2018:     405.51 ppm 
September 2017:     403.38 ppm 
September 2016: 401.03 ppm 
September 2015: 397.63 ppm



Vad är målen?

https://exponentialroadmap.org



Klimaträttvisa

https://www.oxfam.org/en/research/confronting-carbon-inequality-european-union



Ekologiskt fotavtryck

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



Så, vad har det med IT att göra?

Direkta effekter

Indirekta effekter
(Högre ordningens effekter)



Miljömässiga effekter av IT

(Pohl et al., 2019)



Direkta Effekter

Material
Produktion
Energi
Elektroniskt avfall

By takomabibelot [CC BY 2.0]
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Elektroniskt avfall



Användarupplevelse och direkta effekter



Direkta effekter av mjukvara (2021)

https://digiconomist.net/bitcoin-energy-consumption



“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).“

IPCC AR6 WGIII 
Mitigation of Climate Change



Indirekta effekter

Optimering
Dematerialisering
Digitalisering



Optimering



Digitalisering and Dematrialisering



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). 

IPCC AR6 WGIII 
Mitigation of Climate Change



2022-10-11 Photo by Peter Oslanec on Unsplash

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

Tack!

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


• Living Planet Report – WWF (every second year)

• Exponential Climate Action Roadmap + 1.5 Business Playbook (https://exponentialroadmap.org/)

• Vinuesa, R., Azizpour, H., Leite, I., Balaam, M., Dignum, V., Domisch, S., ... & Nerini, F. F. (2020). 
The role of artificial intelligence in achieving the Sustainable Development Goals. Nature 
communications, 11(1), 1-10.

• Steffen, W., Richardson, K., Rockström, J., Cornell, S. E., Fetzer, I., Bennett, E. M., ... & Folke, C. 
(2015). Planetary boundaries: Guiding human development on a changing planet. Science, 
347(6223).

• 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 by IT”." 
EnviroInfo 2012, Proceedings of the 26th Environmental Informatics Conference, Shaker, Aachen. 
2012: 
http://www.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. (2019). 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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to intervene in a system. Hartland: The 
Sustainability Institute. 

• Fischer, J., & Riechers, M. (2019). A leverage 
points perspective on sustainability. People and 
Nature, 1(1), 115-120.

• Donella Meadows: Thinking in Systems 

• Jeremy Lent: The Patterning Instinct + The 
Web of Meaning, great summary in this 
podcast: 
https://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

Referenser med inspiration



http://sustainabilitydesign.org/


