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Overview of the scientific evidence

• Radiofrequency EMF exposures and health

2



WRC 2019, 8 November3

Electromagnetic Fields

 Radio signals are a form of non-ionizing electromagnetic energy

 Very strong radio signals can cause heating of the body

 Protection standards developed to limit exposure

Radiofrequency (RF) and microwave
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Large body of EMF research

www.emf-portal.org

• Approaching 30,000 EMF 

publications

• Almost 3,000 specific to 

mobile communications

• About 350 specific to 

mmWaves

http://www.emf-portal.org/
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WHO International EMF Project

http://www.who.int/emf

http://www.who.int/emf
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 Typical RF-EMF levels substantially below limits
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Everyday RF-EMF exposures

Sagar et al., 2017

Home
Outdoor

http://dx.doi.org/10.1038/jes.2017.13
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 Median level 4,500 times below limit
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No significant change in overall RF-EMF levels

ANFR, 2019

Median values (blue bars) and 

99% percentiles (black bars) 

versus year of measurement

https://www.anfr.fr/toutes-les-actualites/actualites/publication-de-letude-annuelle-de-lanfr-portant-sur-plus-de-2500-mesures-dexposition-du-public-aux-ondes-radioelectriques/
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No significant change in network exposure levels

Rowley & Joyner, 2012
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http://dx.doi.org/10.1038/jes.2012.13
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No significant change in personal exposure
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 Radio about 100 years, TV for 50 years:

 AM radio – 50,000 W     FM radio – 100,000 W

 UHF TV – 1,000,000 W

 Epidemiological studies: Australia, Germany, Italy, South 

Korea, Switzerland, UK, USA

 No increase of illness among nearby populations
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No risk increase near broadcast transmitters

Selvin et al., 1992; Maskarinec et al., 1994; Hocking et al., 1996; Dolk et al, 1997; McKenzie et al., 1998; Michelozzi
et al. 2002; Park et al, 2004; Ha et al, 2007; Schuz et al., 2008; Merzenich et al., 2008; Hauri et al, 2014
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http://www.who.int/features/qa/30/en/

“Studies to date provide no indication that environmental 

exposure to RF fields, such as from base stations, 

increases the risk of cancer or any other disease.”

http://www.who.int/features/qa/30/en/
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Better connection, longer talk time 

and lower output power

Higher data rates require nearby 

antennas
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Mobile device exposures
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Handset power low when network coverage is 

good

Gati et al, 2009
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3G

http://dx.doi.org/10.1109/TWC.2009.12.080758
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• ‘…[evidence] limited among users of wireless telephones for glioma and acoustic 

neuroma, and inadequate to draw conclusions for other types of cancers. The 

evidence from the occupational and environmental exposures mentioned above was 

similarly judged inadequate.’
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IARC classification for RF — 2B (May 2011)
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INTERPHONE – combined results

Adapted from The INTERPHONE Study Group, 2010

• glioma

•meningioma

Cumulative hours of use
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Meningioma
O

d
d

s 
R

a
ti

o

http://ije.oxfordjournals.org/cgi/content/abstract/39/3/675
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 ‘…epidemiological studies 

do not suggest increased 

brain or salivary gland 

tumor risk with MP use, 

although some uncertainty 

remains…’

 ‘…elevated risks are not 

coherent with observed 

incidence time trends’
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Population studies do not support link between 

cell phone use and brain cancer

Röösli et al, 2019

https://doi.org/10.1146/annurev-publhealth-040218-044037
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US brain cancer and mobile subscriber trends
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Rate per 100,000

person years

US cellular connections

Based on CTIA and 

SEER data
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http://www.who.int/features/qa/30/en/

‘While an increased risk of brain tumours from the use of 

mobile phones is not established, the increasing use of 

mobile phones and the lack of data for mobile phone use 

over time periods longer than 15 years warrant further 

research of mobile phone use and brain cancer risk.’

http://www.who.int/features/qa/30/en/
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Overview of RF-EMF standards

• Human exposure limits
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Basis for policy in most countries
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International limits are protective of health

https://www.gsma.com/publicpolicy/consumer-affairs/emf-and-health/expert-reports

https://www.gsma.com/publicpolicy/consumer-affairs/emf-and-health/expert-reports
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Update to international RF-EMF guidelines

 Draft limits provide ‘a high level of protection for all people against known 

adverse health effects from direct, non‐medical exposures to both short and 

long‐term, continuous and discontinuous radiofrequency EMFs.’

 Final expected November/December 2019
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5G RF-EMF

• Radiofrequency exposures and health

23
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Existing RF-EMF exposure limits apply to 5G

24

United Kingdom:
‘…point-to-point microwave links and some other types of transmitters that have been present in the 
environment for many years. ICNIRP guidelines apply up to 300 GHz, well beyond the maximum (few tens 
of GHz) frequencies proposed for 5G.’  (PHE, 2019)

Australia:
‘Although the 5G mobile phone network is new, limits set in safety standards, our understanding of the 
evidence of health effects and the need for more research have not changed.’  (ARPANSA, 2019)
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Small cell exposure levels similar to macro sites

Final analysis (December 2018) 

showed that 4G small cells:

• Increased data rates, with uplink 

>20 Mb/s in 75% of cases and 

downlink >50 Mb/s in 50% of cases

• Reduced mobile phone output 

power at comparable data rates

• Exposure level was about the 

same as that of the “macro” 

network

Source: ANFR, 2018

https://www.anfr.fr/toutes-les-actualites/actualites/lanfr-publie-un-rapport-sur-le-deploiement-de-petites-antennes-dans-du-mobilier-urbain-pour-tester-de-nouvelles-solutions-de-connectivite-au-tres-haut-debit-mobile/
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Increased deployment of smart antenna technologies
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The

story

 Maintain high data throughput 

in more efficient ways

 Reduce network interference 

and electromagnetic energy in 

unintended directions

 More variability in space and 

time in the exposure levels 
Conventional 

antenna

Smart 

antenna
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5G exposure levels similar to existing technologies
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Note: Estimated exposures at 100 m in the interior of a building.

Source: ANFR, 2019

https://www.anfr.fr/toutes-les-actualites/actualites/la-5g-a-lordre-du-jour-du-comite-national-de-dialogue-sur-lexposition-du-public-aux-ondes-electromagnetiques/
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Millimetre waves

• Already in use, expanding for 5G

28
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 Existing applications in communications, radar, security 

scanners, medical therapies (Eastern Europe), non-lethal 

crowd control.

 Roughly 30 GHz to 100 GHz (in biological literature)

 Significant body of western scientific literature, more in the 

former Soviet Union

 Main biological effects are skin and eye heating at levels of 

exposure above levels allowed by limits

29

Millimetre-waves are well studied
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mmWaves mostly absorbed in outer skin layers
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 Operates at 95 GHz

 Penetrates the skin to a depth 

equivalent to three sheets of 

paper

 Minimal risk of injury due to the 

shallow energy penetration and 

normal human instinctive 

reactions

31

Active Denial Technology (1/2) 
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 Exposures significantly higher than 

exposure guidelines

 Health risk assessment:

 15 years of studies

 13,000 exposures on volunteer 

subjects

 No promotion or co-promotion of skin 

cancer in animal study

 No effect on male or female 

reproduction

32

Active Denial Technology (2/2) 
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Resources

• GSMA and others
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GSMA - 5G EMF Information

Source: GSMA, 2019 Source: GSMA, 2019

Multiple languages

Source: GSMA, 2019

Animation

https://www.gsma.com/publicpolicy/resources/5g-internet-things-iot-wearable-devices
https://gsma.at/safety-of-5g-networks-animatedvideo
https://www.gsma.com/publicpolicy/resources/safety-of-5g-mobile-networks
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ITU - 5G EMF Information

 ITU-R activities on RF-EMF measurement.

 ITU-D activities on RF-EMF policy:

 Regional workshop in Jordan, December 2019
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Changing media narrative on 5G and EMF

July 2019

July 2018
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 International RF-EMF limits cover the frequencies and modulations 

relevant to 5G and health agencies say that no health hazards are 

expected at levels below the limits

 5G assessments show levels similar to 4G meaning that overall 

exposures will not change by much, remaining a small fraction of the 

limit values

 mmWave frequencies are used today by the mobile and satellite 

industries, they have been extensively researched and are covered by 

the international safety guidelines
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Conclusions
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Email: jrowley@gsma.com

http://www.gsma.com/emf

Thanks for listening

mailto:jrowley@gsma.com
http://www.gsma.com/emf

