




What do health experts say 
about 5G?
Health experts have studied the effects of radio 
waves on health for many years. 

In the UK, Public Health England (PHE)1 takes 
the lead on public health matters associated 
with electromagnetic fields, or radio waves, and 
has a statutory duty to provide advice to the UK 
Government on any health effects that may be 
caused by exposure to electromagnetic fields, 
including radio wave emissions. 

PHE endorses the international guidelines for 
limiting exposure to radio waves, published by 
the International Commission for Non-Ionising 
Radiation Protection (ICNIRP).  These guidelines 
cover many uses of radio frequencies, including 
Wi-Fi, Bluetooth and mobile technologies. The 
guidelines were updated in March 2020 and take 
full account of 5G operating at higher frequencies.

In relation to 5G, PHE have said that “the overall 
exposure is expected to remain low relative 
to guidelines and, as such, there should be no 
consequences for public health”.

Mobile companies are also required to ensure that 
their signals do not exceed the limits set out in the 
ICNIRP guidelines for the protection of the general 
public.

Have 5G masts been tested  
to ensure they are safe?
Ofcom carries out measurements to confirm 
transmitter base stations do not exceed the 
restrictions set out in the ICNIRP guidelines. Over 
the past few months, Ofcom has measured radio 
wave emission levels at 5G sites in 10 UK towns 
and cities and, in all cases, the levels recorded are 
a small fraction of those in the ICNIRP guidelines.

The maximum measured at any mobile site was 
approximately 1.5% of the guideline levels – 
including signals from other mobile technologies 
such as 3G and 4G. The highest level from 5G 
signals specifically was 0.039% of the maximum 
set out in the guidelines.

Ofcom will continue to monitor 5G signal levels as 
5G becomes more widely adopted.

Will the technological advances 
of 5G result in increased risks for 
the general public?
Use of higher frequencies (millimetre wave)

At the moment, all mobile phone companies in the 
UK are operating mobile services in frequencies 
between 700 MHz and 3.8 GHz. This includes 2G, 
3G and 4G as well as all current 5G deployments. 
These frequencies are at the lower end of the 
microwave frequency range (microwaves are 
generally considered to encompass frequencies 
between 300 MHz and 300 GHz)2. 

5G can also make use of higher frequency 
spectrum, and some 5G trials have already taken 
place in these frequencies. Higher frequency bands 
that could be used for 5G include the 26 GHz, 40 
GHz and 66 GHz frequency bands (as illustrated 
in Figure A above). The term millimetre wave or 
mmWave is often used to describe these higher 
frequencies. The advantage of these frequencies 
is that they can deliver very high speeds and high 
capacity with very low latency (the time between 
instructing a wireless device to perform an action 
and that action being completed). 

At these frequencies, the signals do not travel as 
far and do not carry through walls or objects as 
easily as low- and mid-frequency spectrum, so 
they are not suited to providing wide-area mobile 
coverage. They are instead most likely to be used 
in areas with the highest demand from mobile 
phone users - so-called ‘hotspots’. 

The use of these frequencies is not new – they 
have been used for many years for other radio 
services, including point-to-point links, satellite 
earth stations and radio astronomy. The ICNIRP 
guidelines cover all frequencies that will be used 
for 5G, including mmWave, and all operators are 
required to comply with these guidelines. The 
latest version of these guidelines, published in 
March 2020, contains some additional restrictions 
for use at these higher frequencies.

Advanced antenna technology 
(massive MIMO and beamforming)

New advanced ‘massive MIMO’ (multiple input, 
multiple output) and ‘beamforming’ antenna 
technology mean that antennas used in mobile 
networks will be able to direct signals only to where 
they are needed – for example, directly to your 
mobile handset. This technology is already used in 

1. On 18 August 2020, the Government created the National Institute for Health Protection. This brings together Public Health England, NHS Test and 
Trace and the analytical capability of the Joint Biosecurity Centre under a single leadership team. The organisation will be formalised and be operating 
from spring 2021.  2. Note, the use of the term ‘microwaves’ here should not be confused with ‘microwave ovens’ - these use a very specific set of 
frequencies which, incidentally, are also widely used for Wi-Fi, albeit at much lower power levels.
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Collaborating for digital connectivity 

  
Government is committed to supporting investment in high-quality, reliable digital connectivity 
so that communities can benefit from faster economic growth and greater social inclusion. It is 
essential to keep pace with growing demand for internet bandwidth and mobile data from 
local businesses, residents and those who visit our communities. As outlined in the Future 
Telecoms Infrastructure Review, the Government would like to see nationwide full fibre 
coverage by 2033. We would also like the UK to be a world leader in 5G, with the majority of 
the population covered by a 5G signal by 2027. We are writing to ask for your help in 
supporting the investment necessary to achieve these objectives. 
  
Recent years have seen substantial investment in mobile and fixed digital infrastructure 
across the UK. In 2016 the Gross Value Added from the digital sector was £116.5 billion, 
which equates to 6.7% of the UK economy, so the benefits for individuals and the UK as a 
whole are substantial. While mobile coverage across the UK has been significantly improving, 
there are still too many areas where coverage is poor. The UK has now achieved 95% 
superfast broadband coverage but still only 6% full fibre coverage.  
 

We need to create the market and policy conditions necessary to support the large-scale 
commercial investment required to extend and future-proof digital connectivity. A key part of 
this is making it easier for operators to deploy infrastructure. To help to achieve this, the 
Government recently reformed the Electronic Communications Code - the statutory 
framework which underpins agreements between communications network providers and 
those in both the private and public sector who can provide sites for the installation of network 
equipment. The purpose of the reforms was to make it easier and more cost effective for 
communications network providers to deploy and maintain digital infrastructure.  
 

Local authorities have an essential role to play as site providers. As Chief Executives, you 
can support investment in digital communications infrastructure by ensuring your 
organisations have policies and procedures in place that promote effective engagement with 
the digital communications industry and minimise barriers to deployment.  
 

We have published guidance for local authorities and network operators on areas such as 
digital leadership, considerations for the local planning authority, streetworks, and on making 
local authority assets available to network operators for the installation of networks. This 
advice follows on from the Digital Infrastructure Toolkit, which was published in 2018 and 
provides advice for central government and network providers regarding access to 
government sites.   
 

We welcome the efforts that some local authorities have already made to enable network 
deployment. In future, the Government intends to publish information on how effectively local 
authorities are engaging with industry and adopting the principles outlined in this guidance. 
We would, therefore, ask you:  
 



1. To ensure your teams are aware of, and using, the guidance the Government has 
provided to improve broadband and mobile connectivity in their areas.  

2. If you have not already, identify a Digital Infrastructure Champion within your 
organisation and share these contact details with local.connectivity@culture.gov.uk, 
and  

3. In particular, to ensure your teams are granting access to your assets and 
infrastructure effectively to support the rollout of full fibre and mobile networks.  

 

I hope you agree that we should work hand in hand to support the significant new investment 
in digital infrastructure that can benefit our communities.  With this in mind, Government will 
give significant weight to the extent to which local authorities have adopted the principles 
contained in our guidance when allocating funding for future DCMS projects aimed at 
boosting investment in fibre or mobile networks.  
 

If you or any of your colleagues have any questions, please contact DCMS at 
localconnectivity@culture.gov.uk.  
  
Thank you in advance for your cooperation. 
 

 



 

 

 
   

Matt Warman MP 
Minister for Digital Infrastructure 
4th Floor 
100 Parliament Street 
London SW1A 2BQ 
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Dear Chief Executives 
 
Mobile Connectivity and 5G infrastructure - Planning 
 
Digital connectivity is – now, more than ever – vital to enable people to stay 
connected and businesses to grow. The demand for mobile data is increasing 
rapidly, and the COVID-19 pandemic has highlighted how important it is that we all 
have access to reliable, high quality mobile connectivity. 
 
The Government is committed to extending mobile network coverage across the UK 
and providing uninterrupted mobile signal on all major roads, and our ambition is for 
the majority of the population to have access to a 5G signal by 2027. Last year we 
agreed a £1 billion Shared Rural Network deal with the UK’s mobile network 
operators to extend 4G mobile geographical coverage to 95% of the UK by 2025.  
 
The Government is also investing £200 million in a programme of 5G testbeds and 
trials to encourage investment in 5G so that communities and businesses can benefit 
from this new technology. The increased capacity, reliability and functionality offered 
by 5G is opening-up the potential for new, innovative services for individuals and 
increased productivity for industry. 
 
The planning system plays a key role in delivering the infrastructure that we need as 
households and businesses become increasingly reliant on mobile connectivity. 
Following our consultation on the principle of reforms to permitted development 
rights to support 5G deployment and extend mobile coverage1, we recently 
published a technical consultation on the details of our proposed changes.2 

                                                           
1 Proposed reforms to permitted development rights to support the deployment of 5G and extend mobile 

coverage 

2 Changes to permitted development rights for electronic communications infrastructure: technical 

consultation 



 
The National Planning Policy Framework (“the Framework”) for England states that 
planning policies and decisions should support the expansion of electronic 
communications networks, including next generation mobile technology, such as 5G. 
 
The Framework is clear that decisions on applications should be made as quickly as 
possible, and within statutory timescales unless a longer period has been agreed by 
the applicant in writing. In relation to electronic communications development, it also 
states that local planning authorities must determine applications on planning 
grounds only and they should not seek to prevent competition between different 
operators, or question the need for an electronic communications system. As set out 
in planning practice guidance, it is in the public interest for local planning authorities 
to have effective delegation arrangements in place to ensure that decisions on 
planning applications that raise no significant planning issues are made quickly and 
that resources are appropriately concentrated on the applications of greatest 
significance to the local area.3 
 
We know that some constituents have expressed concerns about the potential 
harmful effects on human health of 5G. Public Health England (PHE), the 
Government’s independent advisers on matters of public health, is clear that there is 
no credible evidence of a negative impact of mobile technology, including 5G on 
people’s health. Central to PHE’s advice are the guidelines published by the 
International Commission on Non-Ionizing Radiation Protection (ICNIRP), which is 
formally recognised by the World Health Organisation.4 
 
The National Planning Policy Framework requires mobile infrastructure providers to 
self-certify their compliance with the ICNIRP guidelines. It also sets out that local 
planning authorities should not set health safeguards different from the International 
Commission guidelines for public exposure. 
 
The Government has developed guidance to help councils and local politicians deal 
with queries from the public, counter misinformation and explain the facts about 5G.5 
This will help support your role in facilitating the rollout of next-generation 
infrastructure, and prevent misleading claims becoming a barrier to rollout. As part of 
the support the Government is providing to local authorities on mobile infrastructure 
and the Town and Country Planning Regulations, we will be arranging a webinar on 
this topic for local authorities, and would encourage your planning teams to attend. 
Please contact the email address below for further information. 
 
  

                                                           
3 Planning Practice Guidance - Determining a planning application 

4 A summary of Public Health England’s advice on radio waves can be accessed at: 

https://www.gov.uk/government/collections/electromagnetic-fields#radio-waves; Ofcom takes frequent 
measurements of EMF levels near mobile base stations to ensure compliance with international guidelines. 
These measurements can be found on Ofcom’s website at: 
https://www.ofcom.org.uk/spectrum/information/mobile-operational-enquiries/mobile-base-station-audits. 

5 5G mobile technology: a guide; Mobile UK, the industry representative body, has also published a Local 

Authority Toolkit for councillors and officers to help explain how 5G technology works. 



If you or any of your colleagues have any questions, please contact the Department 
for Digital, Culture, Media and Sport at localconnectivity@dcms.gov.uk. 
 
Yours sincerely, 
 
 

 

                            Matt Warman MP 
Minister for Digital Infrastructure 

 
Cc: Local Authority Chief Planning Officer 
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5G - The Next Mobile Generation 
 
More than any previous generation of mobile networks, 5G has the potential to transform 
the way we live and improve economic productivity.  Networks will have the capacity for 
millions more devices to be connected at the same time, enabling businesses and 
communities to operate more efficiently. It will allow cities and communities to manage 
traffic flow, monitor air quality and control energy usage through real-time management 
of high volumes of data.  
 
A recent report estimated that local authorities will share collectively an annual £2.35 
billion of efficiency savings, from reduced social care costs for the elderly through 5G 
monitoring, to savings through smarter street lighting.1  We want the UK to take early 
advantage of these benefits, so it is good news that all of the four main mobile network 
operators - EE, O2, Three and Vodafone - have started to deploy 5G networks. We 
expect 5G to go live in up to 50 cities and towns by the end of 2020.  In order to support 
the deployment of 5G and extend mobile coverage, particularly in rural areas, the 
Government recently published a consultation on the principle of proposed reforms to 
permitted development rights, which closes on 4 November. 
 
The National Planning Policy Framework (“the Framework”) for England2 supports the 
expansion of high quality communications, including next generation mobile technology, 
such as 5G. The Framework states that planning applications for mobile base stations 
should include a statement of compliance with international guidelines on limiting 
exposure to electromagnetic fields known as the International Commission on Non-
Ionizing Radiation Protection guidelines (“the ICNIRP guidelines”3). It also states: “Local 
planning authorities must determine applications on planning grounds only. They should 
not seek to prevent competition between different operators, question the need for an 
electronic communications system, or set health safeguards different from the 
International Commission guidelines for public exposure.” 
 
Public Health England (“PHE”) has recently updated its advice in respect of 5G and 
states:  “It is possible that there may be a small increase in overall exposure to radio 
waves when 5G is added to an existing network or in a new area. However, the overall 
exposure is expected to remain low relative to guidelines and, as such, there should be 
no consequences for public health.”4  I understand that PHE colleagues regularly provide 
                     
1 “The value of 5G for cities and communities”, Juniper Research and O2 

https://d10wc7q7re41fz.cloudfront.net/wp-content/uploads/2018/03/Smart-Cities-Report.pdf  
2 https://www.gov.uk/government/publications/national-planning-policy-framework--2 
3 https://www.icnirp.org/cms/upload/publications/ICNIRPemfgdl.pdf 
4 https://www.gov.uk/government/publications/5g-technologies-radio-waves-and-health  
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advice to your public health officers across a range of health topics.  
 
In compliance with PHE advice, mobile network operators have committed to follow the 
ICNIRP guidelines.  ICNIRP is an independent organisation which is formally recognised 
by the World Health Organisation.  It issues guidelines on human exposure to electro-
magnetic fields, based upon the consensus view of a large amount of research carried 
out over many years. This includes the frequencies used by 5G and all other mobile / 
wireless technologies. Over the last two decades there have been over 100 expert 
reports on EMF and health published internationally5 with well over 3,000 studies6 
informing these reviews and the existing scientific exposure guidelines. 
 
Ofcom will carry out audits of mobile base stations on an ongoing basis to ensure that 
ICNIRP guidelines are not exceeded and publish the results of these audits on its 
website.  
 
The Department for Digital, Culture, Media and Sport (DCMS) is working with colleagues 
in Ofcom, PHE and the network operators to provide some workshops for the benefit of 
council officials to help them understand the technology and the science relating to these 
health concerns. DCMS officials are also working with both the Local Government 
Association and the Association of Directors of Environment, Economy, Planning and 
Transport to support local authorities in this regard and would welcome any further 
feedback through those channels or directly. 
 
If you or any of your colleagues have any questions, please contact DCMS at 
enquiries@culture.gov.uk.  
 
 
 

 
Matt Warman MP       
Parliamentary Under Secretary of State for                  
Digital and Broadband 
 

                     
5 https://www.gsma.com/publicpolicy/consumer-affairs/emf-and-health/expert-reports 
6 https://www.emf-portal.org/en   









































2	 https://www.icnirp.org/en/frequencies/radiofrequency/index.html.
	 https://www.icnirp.org/cms/upload/publications/ICNIRPrfgdl2020.pdf.
3	 The radiofrequency ranges are in the non-ionising part of the Electromagnetic Spectrum (30Hz to 300GHz), 	
	 well below, for example, the visible light portion of the Electromagnetic Spectrum (c.430-740THz).
4	 Other health effects mentioned include absurd theories linking 5G to Coronavirus.
5	 SAR is defined as the power absorbed per mass of tissue and has units of watts per kilogram (W/kg). SAR is 	
	 usually averaged either over the whole body or over a small sample volume (typically 1g or 10g of tissue).
6	 Power density is the amount of power per unit area (Watts/M2).

Allaying health concerns regarding 5G and exposure to radio waves – EMF exposure guidelines

The most recent set of ICNIRP guidelines were 
published on the 11th March 2020, following a 
comprehensive assessment of peer-reviewed 
scientific literature over two decades, covering both 
thermal and non-thermal effects. The guidelines are 
designed to ensure that all people are not exposed to 
electromagnetic radiation at radio frequencies3 in a way 
that would have any adverse effect on the body, such 
as excessive heating. No evidence for cancer, infertility 
or other health effects4 has been found at the exposure 
levels recommended in the guidelines. 

The reference exposure level for bands below 6 
GHz (i.e. all the frequencies currently used in the 
UK for GSM, 3G, 4G & 5G) has not been changed in 
the revised guidelines. They have been calculated 
by reference to specific absorption rate (SAR)5 and 
incorporate a substantial margin of safety.

For bands above 6 GHz, where the body does not 
really absorb the Radio Frequency (RF), the guidelines 
are set by reference to Power Density (PD)6, and again 
incorporating a substantial margin of safety.

Electromagnetic Field 
(EMF) exposure guidelines 
developed by the International 
Commission on Non-Ionizing 
Radiation Protection (ICNIRP)

The first element of 
the cellular mobile 
radio wave exposure 
safety framework 
are the international 
recommended 
guidelines set by 
the ICNIRP at levels 
to ensure no harm2. 
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Allaying health concerns regarding 5G and exposure to radio waves – Compliance with ICNIRP guidelines for 5G mobile broadband networks

Ofcom intends to introduce a new condition in 
spectrum licences that will require licensees to ensure 
that all Electric and Magnetic Fields (EMF) emissions 
from radio equipment in excess of 10 watts (effective 
isotropic radiated power) complies with the relevant 
levels for general public exposure from the ICNIRP 
Guidelines. It will ensure Ofcom is in a position to take 
appropriate enforcement action in the event of non-
compliance with the ICNIRP Guidelines.  

Ofcom has already carried out their own independent 
measurements on some deployed 5G base stations and 
verified their compliance with the guidelines7.

As part of the process for obtaining planning consent 
for new 4G/5G sites and upgrades, each operator will 
continue to confirm compliance with ICNIRP guidelines8.

Compliance with ICNIRP 
guidelines for 5G mobile 
broadband networks

The second element of the cellular mobile radio wave exposure safety framework is 
compliance of base stations with ICNIRP recommended limits. 

7	 See https://www.comsoc.org/publications/ctn/truth-out-there-examining-science-around-5g-paranoia.
8	 See https://www.ofcom.org.uk/manage-your-licence/radiocommunication-licences/mobile-wirelessbroadband/
	 exposure-electro-magnetic-fields.
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