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Digital technology 
and the planet
Harnessing computing 
to achieve net zero

Digitalisation and climate change are two ‘megatrends’ that will shape our lives over the 
coming decades.



Photo: Marvin Meyer @Unsplash.Image: Chambre des Deptues @Flickr. CC BY-ND 2.0.

Digitalisation = collecting, exchanging, storing, analysing data: cheaply, quickly, connectively



Image:  Marie-Lan Nguyen @Wikipedia. Image:  http://museum.ipsj.or.jp/en//heritage/bibun.html

Digitalisation is ‘just’ the latest generation of information system.
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Yearly growth of users and t ime needed to reach one billion users

Indicative user growth/year

Digital applications and infrastructures are expanding rapidly.
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The pandemic further accelerated digitalisation
trends.
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Global greenhouse gas emissions from human activity

Source: Adapted from Breakthrough Energy.
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Source: Global Carbon Project (2021) Global Carbon Budget. 
https://www.globalcarbonproject.org/carbonbudget/21/presentation.htm

Carbon emissions need to be close to zero by 2050 ...
impacting all aspects of our daily lives.
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Source: Food Standards Agency (2019). Trends in the use of home delivery services by 
survey wave.



substitute
physical activity for digital activity

Source: Wilson et al. (2020). "Potential climate benefits of digital consumer 
innovations." Annual Review of Environment and Resources 45:113-144. 
doi.org/10.1146/annurev-environ-012320-082424
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services instead of owning goods



access
services instead of owning goods

Source: Fig5.2, UNEP (2019) Emissions Gap Report,
based on Grubler, Wilson et al. (2018) Nature Energy.
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Source: Fig5.2, UNEP (2019) Emissions Gap Report,
based on Grubler, Wilson et al. (2018) Nature Energy.
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access
services instead of owning goods

Source: Laurie Kerr PhD thesis (forthcoming) on P2P carsharing 
and P2P ridesharing.



coordinate
how services are provided

Photo Credit: ShareNow @Unsplash.



coordinate
how services are provided

Source: Wilson et al. (2020). 
"Potential climate benefits of 
digital consumer 
innovations." Annual Review 
of Environment and 
Resources 45:113-144. 
doi.org/10.1146/annurev-
environ-012320-082424



exchange
physical goods and avoid waste

Photo Credit: https://gravesmillstorage.com/too-much-stuff/



exchange
physical goods and avoid waste

Photo Credit: https://gravesmillstorage.com/too-much-stuff/
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Photo Credit: Green Energy Futures @Flickr. CC BY-NC-SA 2.0.



control
and manage resource use

Source: Wilson et al. (2020). 
"Potential climate benefits of 
digital consumer 
innovations." Annual Review 
of Environment and 
Resources 45:113-144. 
doi.org/10.1146/annurev-
environ-012320-082424
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integrate
systems so they emit less carbon

Source: p70, BEIS (2020) Energy White Paper: Powering our net zero future.



track
CO2 emissions of 
goods and services 
through
supply chains

https://timbeter.com/solutions/log-counter/



Substitute

Access

Coordinate

Exchange

Control

Integrate

Track

Direct
emissions

Indirect 
emissions

Embodied 
emissions



Substitute

Access

Coordinate

Exchange

Control

Integrate

Track

Direct
emissions

Indirect 
emissions

Embodied 
emissions
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rebound
increases activity as it becomes easier or cheaper



rebound
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Photo Credit: Steve Jurveston @Flickr. CC BY 2.0.



intensify
new forms of energy-hungry activity

Photo: johnlewis.com. (Note that alternative products and retailers are also available!)



intensify
new forms of energy-hungry activity

Figure: George Kamiya (IEA) in Carbon Brief. [https://www.carbonbrief.org/factcheck-what-is-the-carbon-footprint-of-streaming-video-on-netflix]. News
Headline: [https://www.reuters.com/article/us-georgia-tech-climatechange-feature-tr-idUSKBN20C1A7]. Cat Video: Hehaden @Flickr. CC BY-NC 2.0.
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Figure: George Kamiya (IEA) in Carbon Brief. [https://www.carbonbrief.org/factcheck-what-is-the-carbon-footprint-of-streaming-video-on-netflix]. News
Headline: [https://www.reuters.com/article/us-georgia-tech-climatechange-feature-tr-idUSKBN20C1A7]. Cat Video: Hehaden @Flickr. CC BY-NC 2.0.



intensify
new forms of energy-hungry activity

Source: Figure 2, 
Masanet et al. (2020). 
Science 367: 984-986.



distrust
service providers and data flows

“Recent inventions and business 
methods call attention to the next 
step which must be taken for the 
protection of the person, and for 
securing ‘the right to be let alone’.”
Source: Warren & Brandeis, Harvard Law Review.
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Photo Credit: Paolo Trabattoni @Flickr. CC BY 2.0

“Recent inventions and business 
methods call attention to the next 
step which must be taken for the 
protection of the person, and for 
securing ‘the right to be let alone’.”
Source: Warren & Brandeis, Harvard Law Review.



distrust
service providers and data flows

Source: https://www.statista.com/statistics/266206/googles-annual-global-revenue/



distrust
service providers and data flows

Source: https://www.statista.com/chart/10047/facebooks-monthly-active-users/



manipulate
‘predict’ and control behaviour



divide
society into digital haves
and have nots

Source: p20, Lloyds (2018) UK Consumer Digital Index.



divide
society into digital haves
and have nots

Source: ITU (2017) ICT Development Index.
https://www.itu.int/net4/ITU-D/idi/2017/index.html#idi2017map-tab



contaminate
local environments and peoples through mining and 
waste

Photo Credit: Ondřej Martin Mach via Wikimedia Commons licensed under CC BY-SA 3.0.
From: https://www.nhm.ac.uk/discover/what-is-ewaste-and-what-can-we-do-about-it.html



displace
jobs and livelihoods through automation

Source: p108, Exhibit 1 in McKinsey (2020). The recovery will be digital: Digitizing at 
speed or scale. The Next Normal. San Francisco, CA, McKinsey & Company.
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Source: Figure by Felix Creutzig and colleagues, reproduced with permission from
Creutzig et al. (forthcoming). Digitalisation in the Anthropocene. Annual Review of Environment and Resources.

So ... what does the future hold? Illustrative pathways for digitalisation in the Anthropocene. 
(unpublished figure from Felix Creutzig).
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So ... what does the future hold? Illustrative pathways for digitalisation in the Anthropocene. 
(unpublished figure from Felix Creutzig).



‘Directed digitalisation’ for public purpose:
(1) policy & regulation
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‘Directed digitalisation’ for public purpose:
(2) social contract for the digital age

“Two major forces shaping the future of  human civilisation: anthropogenic 
climate change and the digital revolution …

recognizing the severity of  the risks
and the magnitude of  the opportunity,

we call for a global collaboration among business, civil society, 
researchers, and innovators to focus on leveraging the digital age to help build 

a sustainable and equitable world.” Source: 
https://sustainabilitydigitalage.org
/montreal-statement/



‘Directed digitalisation’ for public purpose:
(3) us as users and innovators - experiment, resist, adapt 
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Global greenhouse gas emissions from human activity

Source: Based o n Breakthrough data.
[https://www.breakthroughenergy.org/our-challenge/the-grand-challenges]
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divide
society into digital haves
and have nots

Source: Eurostat 
Statistical Atlas 

(2020). Regional 
yearbook 2020.



Extra slides

• UPSTREAM EFFECTS



Beyond our more direct 
experiences of digitalisation 
in ‘daily life’,

there are many other 
transformative impacts ...
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Steffen et al. (2015). "The trajectory of the Anthropocene: The Great Acceleration."  
The Anthropocene Review 2 (1):81-98. doi.org/10.1177/2053019614564785.
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• FUTURE PATHWAYS



AI is expected to have clear net positive impacts on 17 UN SDGs and 169 targets

Vinuesa et al. (2020). "The role of artificial intelligence in achieving the Sustainable Development Goals." Nature Communications 11(1): 233.
doi.org/10.1038/s41467-019-14108-y

SDG7 = ENERGY

SDG13 = 
CLIMATE



Digitalisation is a transformative force ‘harnessed’ in an imagined low energy demand and 
1.5°C future world ...

END-USE SECTORS - EXAMPLES

- urban-scale shared vehicle fleets

- smart controls of building energy flows

- physical-to-digital substitution

- managed rebound in activity levels

UPSTREAM SECTORS - EXAMPLES

- rapid integration of intermittent renewables (60% of primary 
energy by 2050)

- electrification of transport & vehicle-to-grid
Source: Grubler, Wilson et al. (2018) Nature Energy.



Scenario studies are starting to explicitly factor in digitalisation as a transformative force.

Bergman & Foxon (2021). “Drivers and effects of digitalisation on energy demand in low carbon scenarios.” 
SPRU Working Paper Series. Brighton, UK: Science Policy Research Unit (SPRU), University of Sussex.



https://www.weforum.org/agenda/2019/01/why-digitalization-is-the-key-to-exponential-climate-action/



Figure 5, p84 in Royal Society (2020). Digital technology and the planet: Harnessing computing to achieve net zero. London, UK, The Royal Society,

Projections of GHG emissions from digitalisation.
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p27 Source: Lloyds (2018) UK Digital Consumer Index.
digitalisation has many benefits


