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Applications using radiofrequency fields 
(100 kHz – 300 GHz)

Navigation/Radar

Broadcasting

Wi-Fi  

Telecommunications

Commercial

Residential sources

http://en.wikipedia.org/wiki/Image:Heathrow_Airport_radar_tower_P1180333.jpg
http://www.isprogram.utoronto.ca/images/gallery/toronto/CN-Tower-and-Rogers-Centre-.jpg
http://en.wikipedia.org/wiki/Image:Several_mobile_phones.png
http://en.wikipedia.org/wiki/Image:Cell-Tower.jpg
http://www.google.ch/imgres?imgurl=http://img2.timeinc.net/toh/i/a/anniversary/features/innovation-stoves-05.jpg&imgrefurl=http://www.thisoldhouse.com/toh/article/0,,1203909,00.html&h=300&w=300&sz=9&tbnid=jrJ4pqy-eIAJ::&tbnh=116&tbnw=116&prev=/images?q=induction+stove+photo&hl=en&usg=__CNtmZCjjcu_XKmeYFpFZ_75z_fE=&sa=X&oi=image_result&resnum=2&ct=image&cd=1
http://www.google.ch/imgres?imgurl=http://www.haggul.com/ProdImage/30%5C167577.jpg&imgrefurl=http://www.haggul.com/Category.asp?CID=384&h=298&w=298&sz=13&tbnid=xMiYGM1Bw-UJ::&tbnh=116&tbnw=116&prev=/images?q=baby+monitor+photo+photo&hl=en&usg=__qZP2WT5D-9AguPtKPZ_IqBg0Ojg=&sa=X&oi=image_result&resnum=1&ct=image&cd=1
http://www.google.ch/imgres?imgurl=http://images.amazon.com/images/P/B00022VY4C.01.LZZZZZZZ.jpg&imgrefurl=http://www.ratingsworld.co.uk/shopping/USProducts/ej/microwave-oven-ratings-reviews.aspx&h=390&w=500&sz=30&tbnid=rQ9jLOaafccJ::&tbnh=101&tbnw=130&prev=/images?q=microwave+oven+photo&hl=en&usg=__AHw_oQdXwkNqe8nWIDmlSv-xTok=&sa=X&oi=image_result&resnum=1&ct=image&cd=1


5G infrastructure

https://www.anfr.fr/fileadmin/mediatheque/documents/5G/ANFR_5G-EN.pdf

https://www.anfr.fr/fileadmin/mediatheque/documents/5G/ANFR_5G-EN.pdf






WHO International EMF Project
• Established in 1996

• Coordinated by WHO HQ

• A multinational, multidisciplinary effort to create 
and disseminate information on human health risk 
from EMF

• Membership

• Open to any WHO Member State government 
department or representatives of national 
institutions concerned with radiation protection

• Over 60 national authorities have been involved in 
the Project



• Known biological mechanisms of interaction

• Large reserach databases and sophisticated 
dosimetric models

• International exposure guidelines based on 
established health effects

• .... But remaining scientific uncertainty

The Present Scientific Knowledge



What do we know? 

Frequency100 kHz 300 MHz 10 GHz

≠



What do we know? 
Mechanisms of interaction

Induced currents

Induced currents 
and heating

Heating

Non-thermal effects??

Frequency100 kHz 300 MHz 10 GHz

Surface heating (skin)



What are the international 
exposure guidelines?

Two international bodies produce exposure guidelines on electromagnetic fields. Many countries currently 
adhere to the guidelines recommended by:

The International Commission on Non-Ionizing Radiation Protection and,

The Institute of Electrical and Electronics Engineers, through the International Committee on 
Electromagnetic Safety

These guidelines are not technology-specific. They cover radiofrequencies up to 300 GHz, including the 
frequencies under discussion for 5G.



Exposure guidelines

• Exposure guidelines are 
frequency dependent, and are 
independent of any specific 
technology

• A number of countries have 
legislation over the whole EMF 
spectrum



What is WHO doing?

WHO established the International Electromagnetic Fields (EMF) Project in 1996. The project investigates 
the health impact of exposure to electric and magnetic fields in the frequency range 0-300 GHz and 
advises national authorities on EMF radiation protection.

WHO advocates for further research into the possible long-term health impacts of all aspects of mobile-
telecommunications. The Organization identifies and promotes related research priorities. It also develops 
public information materials and promotes dialogue among scientists, governments, and the public to 
increase understanding around health and mobile communications.



Evaluating the health risks
Review of research

http://www.niehs.nih.gov/emfrapid/booklet/emf2002.pdf

http://www.niehs.nih.gov/emfrapid/booklet/emf2002.pdf


IARC Evaluation of Radiofrequency 
Fields Volume 102 (2013)

RF fields classified as "possibly carcinogenic to 
humans" (Group 2B) based on 

• limited evidence in humans, based on positive 
association between glioma and acoustic 
neuroma and exposure to RF-EMF from wireless 
phones (epidemiologic studies)

• limited evidence in experimental animals for 
the carcinogenicity of RF-EMF

• weak mechanistic evidence relevant to RF-
EMF-induced cancer in humans

Evidence for other exposures (e.g. base 
stations, Wi-Fi) and outcomes (other cancers) 
considered insufficient for any conclusion



Radiofrequency Fields



WHO and 5G

• WHO Questions and Answers (27 
February 2020) 
https://www.who.int/news-room/q-a-
detail/5g-mobile-networks-and-
health
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https://www.who.int/news-room/q-a-detail/5g-mobile-networks-and-health


WHO COVID-19 myth buster

https://www.who.int/images/default-source/health-
topics/coronavirus/myth-busters/web-mythbusters/eng-mythbusting-ncov-
(15).tmb-1920v.png

https://www.who.int/images/default-source/health-topics/coronavirus/myth-busters/web-mythbusters/eng-mythbusting-ncov-(15).tmb-1920v.png


Radiation
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Managing EMF Risk 
Communication

http://www.who.int/peh-emf/publications/risk_hand/en/



Challenges to governments….

• Rapidly evolving RF technologies 

• Launched on the market before health evaluation

• Disparities in risk management measures and regulations around the world

• Concern from the public

• Balancing any potential risks with major benefits from digital technologies for 
health (e-health, m-health, artificial intelligence, …)



Conclusions

• 5G represents a gradual extension of the wireless spectrum, and knowledge from current 
and past wireless technologies is applicable

• The use of the mm-wave is not new, but 5G networks will bring greater exposure to the 
public (and workers)

• Further research into possible effects on skin and eye at mm-wave frequencies is 
warranted

• Need for clear roles and responsibilities in government on this topic 

• Need for adoption and compliance of health-based standards

• Need for a public information program and dialogue with stakeholders

• Need for promoting research to reduce uncertainty
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