
 

 

 
Comparing Base Station Exposure Levels  

Electromagnetic Field (EMF) exposure levels from mobile base stations have been measured by 
operators and national regulators on a regular basis over the years.  The results of these 
measurements have also been assessed in a number of studies. For instance Rowley and Joyner 
[2012]1 reported the global weighted average environmental level for mobile communication base 
station technologies based on measurements across 23 countries, while Joyner et al. [2014]2 also 
assessed levels over a 7 year period from Africa, and Rowley and Joyner [2016]3 analyzed an Italian 
database of 50.6 million measurement samples. These studies found that typical exposure levels 
were less than 1 mW/m2 or between 0.01% and 0.022% of the relevant limits4 recommended by 
the International Commission on Non-Ionizing Radiation Protection (ICNIRP). 

There have been other studies that have also investigated base station exposure levels using more 
novel measurement approaches5, and these have also found levels to be well below ICNIRP 
recommendations. 

With the increasing deployment of 5G around the world, there has been renewed interest in the 
overall and specific EMF exposure levels from base stations as well as what the wide utilisation of 
the more efficient beamforming technology exposures from 5G. 

Selmaoui et al [2021]6 investigated the exposure of 5G networks in South Korea, finding that the 
contribution of 5G to the overall EMF exposure was only a ‘small amount’ (in this case less than 
15% of the total exposure from all communication frequencies) - a finding that was also consistent 
with a study undertaken in Japan by Onishi et al. [2021]7, results published by the United 
Kingdom’s Ofcom8 and by the Australian Communications and Media Authority (ACMA).9 

And while beamforming is not unique to 5G, it’s utilization within 5G has given rise to questions 
about what this means in terms of EMF exposure levels. The ACMA report found that the measured 
maximum exposure due to beamformed transmission from 5G base stations was only 2.5% of the 
ICNIRP-based standard in Australia. In a study by Aerts et al. [2021]10 utilizing an exposure 
assessment  protocol that involved directing the 5G transmission beam towards the measurement 
equipment, they found that maximum extrapolated exposure levels were only 0.5-0.6% of the 
ICNIRP recommendations.      

These recent studies, like those undertaken earlier, support the conclusion that irrespective of 
country, year or mobile technology, base station exposure levels at ground level remain only a 
small fraction of ICNIRP recommendations.  
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