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Overview of ICT sustainability

The journey from an electron to an Instagram picture 
spans 30+ industries and many layers of technology

US$13.7T+ 
economic value

Digital Economy 
(businesses & applications)Enabling Infrastructure Digital Infrastructure The Internet & Enabling 

Digital Technologies

Electrical Power Generation Fiber & Mobile Networks Mobile phones, PCs, laptops E-Commerce (like Zalando)

Rare Minerals & Materials Data Centers & IXPs Internet of Things Platforms (like Facebook)

Buildings & Land IT Hardware Virtualization Marketplaces 
(like Airbnb, Ebay)

Data Storage Data Analytics, AI, Crypto & 
Machine Learning

E-Government 
(digital transformation)



Overview of ICT sustainability

What “is” data, 
and what does 
this mean for 
the environment?

Everything virtual 
connects to 
something physical

Source

http://lorilewismedia.com/
http://lorilewismedia.com/


Overview of ICT sustainability

Major ICT sustainability issues include but are 
not limited to:

● Energy consumption & climate impact

● Resource use (water, land, etc.)

● Waste generation (e-waste, pollution, etc.)

● Mineral/resource extraction

● Construction & transportation

● Data transit & storage

● Extensive supply chains

● Lack of design considerations

● Production, consumption, & end-of-life

● Impact on biodiversity & communities



Overview of ICT sustainability

Case study: Minerals & Metals



Source

https://www.fairphone.com/en/2021/03/04/material-roadmap/


1. Tantalum (Coltan)
2. Tin (Cassiterite)
3. Tungsten (Wolframite)
4. Gold

3TG (conflict minerals)

1. Cobalt
2. Copper
3. Lithium
4. Silver
5. Rare earth elements

Other key minerals/metals

Source

Overview of ICT sustainability

https://ipisresearch.be/publication/map-conflict-minerals-eastern-drc-a0-posters/


Overview of ICT sustainability

Source

https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions


Overview of ICT sustainability

Case study: E-waste



Agbogbloshie, Ghana



In 2016, the world discarded 45 million metric tonnes 
of e-waste, totaling around US$65 BILLION! 

In 2019, that figure rose to 53.6 million metric 
tonnes, with only 17.4% of all e-waste  generated 

collected and recycled

Source: Global E-waste Monitor 2017 & 2020

Overview of ICT sustainability

https://www.itu.int/en/ITU-D/Environment/Pages/Toolbox/Global-E-waste-Monitor-2017.aspx
http://ewastemonitor.info/


Source

http://reut.rs/3fn8FrV


Three Key Challenges for Digital 
Infrastructure Sustainability 



3 key challenges for digital 
infrastructure sustainability 

ICTs responsible for ~2-3% of all annual 
GHG emissions – on par with aviation

Data growth is rising exponentially, and 
demand is expected to outpace 

efficiency gains over the next five years

Source | Source

https://www.sciencedaily.com/releases/2021/09/210910121715.htm
https://www.capex.net.co/wp-content/uploads/2020/02/Capex.pdf
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Underlying infrastructure of a digital business

Enabling Infrastructure Digital Infrastructure The Internet & Enabling 
Digital Technologies

Digital Economy (businesses 
& applications)

as measured by CO2-eq as measured by kWh as measured by WEE as measured by ADP as measured by 
kilogram/pollutant 

as measured by the 
cost of digital power*

Emissions Energy Consumption Electronic Waste Resource 
Consumption Pollution Cost of Digital 

Power*

* Digital power is a term defined by the Alliance as the 
aggregate of computational capacity, storage, and network.

Challenge #1: 
A holistic approach is necessary

3 key challenges for digital 
infrastructure sustainability 



A carbon footprint for software – 
creating transparency across the 
stack

Showcasing the business case of 
refurbished & 
recycled hardware

A business case & architecture for 
hydrogen-powered 
data centers Combined Heat & Compute: 

An integration architecture 
for digital infrastructure 
within cities

Report: Collaboration 
opportunities between 
grid, power generation, 
and digital infrastructure

A bidding marketplace for data 
centers & local utilities for heat 
and power

A business case for 
heat recovery

Technical concept  business 
case for the integration of 
digital infrastructure in wind 
turbines

More efficiency for legacy 
data centers

Disassembled the public 
cloud business model

Challenge #2: 
Make the business case for sustainability

3 key challenges for digital 
infrastructure sustainability 



Challenge #3: 
Political will & geopolitics



https://www.nytimes.com/2021/08/30/business/supply-chain-shortages.html
https://www.techerati.com/news-hub/eu-to-support-autonomy-in-semiconductors-with-chips-act/
https://www.msn.com/en-us/money/news/can-us-imports-of-rare-earth-magnets-harm-its-national-security/ar-AAOUs5e
https://finance.yahoo.com/news/rare-earth-metals-testament-china-194742145.html
https://www.bloomberg.com/news/articles/2021-09-24/china-s-rare-earth-miners-announce-plan-to-restructure-assets


A Major Challenge for Taiwan:
Climate, Water, & Semiconductors



Source: Gauthier Roussilhe | 30 April 2021

Taiwan faces a difficult situation: 
semiconductors help keep it relevant 

globally, but require vast amounts of water

Major challenge for Taiwan

https://gauthierroussilhe.com/post/chip-water-taiwan_en.html


Source: Gauthier Roussilhe | 30 April 2021

https://gauthierroussilhe.com/post/chip-water-taiwan_en.html


Source: Gauthier Roussilhe | 30 April 2021

● “In 2019, Taiwan’s exports amounted to 
US$329 billion, with electronic products 
accounting for 34.2% (US$112.5B).”

● “The hydrology that once supported 
water-intensive industry is now becoming 
increasingly unstable, however.”

● “Eventually, Taiwan will face a complex choice: 
further increase its production capacity at the 
expense of other sectors and climate trends, 
exacerbating an already growing climatic and 
social fragility; or align their production 
capacity with the new climate situation in the 
region and prepare to better withstand the 
more violent events that are now affecting the 
global production chains.”

Major challenge for Taiwan

https://gauthierroussilhe.com/post/chip-water-taiwan_en.html


Source: Gauthier Roussilhe | 30 April 2021

https://gauthierroussilhe.com/post/chip-water-taiwan_en.html


Major challenge for Taiwan

Source: Gauthier Roussilhe | 30 April 2021

“Perhaps current events 
demonstrate that the value 
of this industry lies more in 
the stability of production 
chains than in increasing 

their production capacity. If 
Taiwanese industries cannot 

reason with the annual 
droughts then there is little 
chance that this sector will 
remain sustainable in the 

medium- to long-term.”

https://gauthierroussilhe.com/post/chip-water-taiwan_en.html
https://www.datacenterknowledge.com/business/chip-shortage-supercharges-used-data-center-hardware-sales-says-itrenew


Recommendations & 
Conclusions



Recommendations & Conclusions

● Think local: Work with civil society groups and 
local repair workshops in your community

● Respond to public consultations, sign 
petitions, fight for the right to repair, file 
FOI/RTI requests, run for office, and VOTE!

● Keep your devices as long as possible; fight 
against marketing

● Give up your climate guilt 👎 Instead, focus 
on collective action 👍

● See sustainability as holistic, including energy, 
land/water use, e-waste, etc. Think beyond PUE! 
Embrace infrastructure synergies

● Turn byproducts like heat waste into valuable 
resources that benefit both the environment 
and local communities

● Reuse or refurbish equipment, and embed 
sustainability into design

● Don’t underestimate the power of sustainable 
procurement and collective bargaining

For end users / citizens For infrastructure operators

https://globalelectronicscouncil.org/new-purchasers-guide-for-addressing-labor-human-rights-impacts-in-technology-procurements/
https://globalelectronicscouncil.org/new-purchasers-guide-for-addressing-labor-human-rights-impacts-in-technology-procurements/


The SDIA is the leading platform for 
driving sustainability in the digital 

sector – will you join us?

● 65+ members & partners across Europe and beyond, 
6 Roadmap Metrics with 21+ Activities and 10+ 
Steering Groups

● Established in 2019, and co-based in Hamburg, 
Germany, and Amsterdam, the Netherlands

● Projects include our Open Data Hub and our 3-part 
series on our vision for a sustainable European cloud

● Want more information? Check out this slidedeck

https://sdialliance.org/roadmap
https://sdialliance.org/roadmap
https://blog.sdialliance.org/announcing-the-sdia-open-data-hub
https://blog.sdialliance.org/how-the-european-cloud-can-help-build-a-more-sustainable-and-efficient-digital-economy
https://blog.sdialliance.org/how-the-european-cloud-can-help-build-a-more-sustainable-and-efficient-digital-economy
https://l.sdialliance.org/hubfs/External%20Relations/About%20SDIA.pdf


SDIA members & partners from across the digital ecosystem 
are committed to create a sustainable digital economy



Sustainable Digital 
Infrastructure Alliance e.V. www.sdialliance.or
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Still have questions? Let’s talk.

Colonnaden 5
20354 Hamburg, Germany

michael.oghia@sdialliance.org

LinkedIn | Twitter: @mikeoghia

Michael J. Oghia
Director of Communication & 
External Relations

www.sdialliance.org

Final thought: As the development and 
evolution of the Internet demonstrates, 

collaboration will be our savior!

http://www.sdialliance.org/
http://www.sdialliance.org/
mailto:michael.oghia@sdialliance.org
https://linkedin.com/in/mikeoghia
https://twitter.com/mikeoghia
https://www.sdialliance.org

