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Searching for “spectrum 
environmental efficiency”

And Google search only has 7 results found
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WWRF has discussed energy 
efficiency of spectrum previously

• 5G uses less energy per 
“data unit” (byte) than 4G

• But the vast number of new 
sensors means that total 
energy consumption has 
increased

• How will next (or evolving) 
generation spectrum tech 
and management impact the 
environment?

WWRF Morocco, 2014
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Growing awareness about 
spectrum and climate change

Mainly 
positive 
prognosis

https://ict4d.org.uk/


UNESCO Chair in ICT4D, Royal Holloway University of London, https://ict4d.org.uk

Tech sector lauding the 
benefits of 5G

https://www.ericsson.com/en/cases/2020/sogno-initiative-for-power-network-modernization

https://ict4d.org.uk/
https://www.ericsson.com/en/cases/2020/sogno-initiative-for-power-network-modernization
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Yet very considerable 
increases in energy use

https://www.datacenter-forum.com/datacenter-forum/5g-will-prompt-energy-consumption-to-grow-by-staggering-160-in-10-years
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https://www.datacenter-forum.com/datacenter-forum/5g-will-prompt-energy-consumption-to-grow-by-staggering-160-in-10-years


UNESCO Chair in ICT4D, Royal Holloway University of London, https://ict4d.org.uk

Digital tech has 
been developed in 
a cheap energy 
environment

It would surely have been 
designed very differently if 
energy had been expensive 

over the last 20 years -
imagine use of spectrum in 
a high-cost energy context

https://en.wikipedia.org/wiki/Coal-fired_power_station

https://ict4d.org.uk/
https://en.wikipedia.org/wiki/Coal-fired_power_station
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Much previous work on 
spectrum efficiency

https://www.researchgate.net/figure/Spatial-spectrum-
efficiency-with-respect-to-the-path-loss-exponent-b-
considering_fig15_271218638

https://www.researchgate.net/figu
re/Spatial-spectrum-efficiency-with-
respect-to-the-path-loss-exponent-
b-considering_fig15_271218638

https://www.microwavejournal.com/articles/p
rint/33436-pillars-of-5g-spectral-energy-
efficiency
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And ongoing research on 
energy efficiency

Source: I, CL., Han, S. & Bian, S. (2020) 
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But “climate change” 
and the environment 
are fundamentally 
different concepts

https://climate.nasa.gov/solutions/adaptation-mitigation/

https://ict4d.org.uk/
https://climate.nasa.gov/solutions/adaptation-mitigation/
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Need for new holistic
ways to evaluate both 
positive and negative 
environmental impacts 
of wireless 
technologies…

And design better for 
future impact on the 

environment

https://www.bbc.co.uk/news/technology-56805844

https://ict4d.org.uk/
https://www.bbc.co.uk/news/technology-56805844
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… “for future mobile 
networks”, and “impact of 
connecting more and more 
devices” *

* Dimitra Simeonodou’s opening address

Especially in a holographic future

https://ict4d.org.uk/
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Current evidence on spectrum 
environmental efficiency
• No comprehensive and holistic framework for assessing spectrum 

environmental efficiency
• The environment impact of different spectrum implementations and 

management
• Not just energy (and carbon) but on all aspects of the physical 

environment
• Idea emerged form discussions with Joanne Wilson (ITU) and 

Knud Erik Skouby (WWRF/Aalborg University)
• Conceptually, the wireless spectrum itself can be understood as 

part of the physical environment
• In which case, the focus needs to be on how different usages have 

wider environmental impact
• 5G widely seen as being more energy efficient

• But total increases in traffic mean that 5G systems require more energy
• And what about wider environmental impacts of human design, 

management and usage of the wireless spectrum?
• And how can next generations minimise environmental harms?

https://ict4d.org.uk/
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The Digital 
Environment System 
Coalition (DESC)

A multi-sector coalition of 
researchers, companies, UN 
agencies, civil society, and 

governments

https://ict4d.org.uk/
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Crafting a new more holistic systemic 
framework – exploring the positives 
and negatives within this system

is a DESC partner

https://ict4d.org.uk/
https://www.wwrf.ch/home.html
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Practical evaluation: what has been 
published and what does it suggest?

https://ict4d.org.uk/
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Towards a research agenda
• Always taking environmental considerations 

(not just climate and energy) into our research 
considerations

• What are environmental implications of using 
different parts of the spectrum?

• How do different masts/antennae impact the 
environment?

• New ways of assessing landscape impact
• Environmental implications of sensor 

networks…
• Recommendations for good practices by 

telecom/wireless companies – and regulators
• Helping develop a toolkit for UN 

Partner2Connect digital coalition
• Links with DESC working group on satellites 

and outer space (with UNOOSA involvement)

https://ict4d.org.uk/
https://www.itu.int/itu-d/sites/partner2connect/
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Example of UNOOSA 
work
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Indigenous environmental 
knowledges

• Much “international development” is
• Top-down

• International agencies, bilateral donors, 
scientists…

• Assumes superiority of “Western” 
knowledge and science

• Imposes “our” views on a less-
developed “other”

• Importance of indigenous 
environmental knowledges

• New perspectives and insights
• Solutions that are relevant to “their” 

needs
• Vital for ensuring “sustainability”

https://ict4d.org.uk/


UNESCO Chair in ICT4D, Royal Holloway University of London, https://ict4d.org.uk

If of interest, do 
get involved…

• Knud Erik Skouby is leading DESC’s 
Working Group on spectrum 
environmental efficiency

• Become an individual member of DESC
• Or a partner (especially eager to 

engage private sector)

http://desc.global

https://ict4d.org.uk/
http://desc.global/
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