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ECRR Non-Ionizing Radiation Risk Committee 

Proposed Unit to quantify exposure. Proposed Exposure Limits. 

 

 

The new ECRR Non-Ionizing Radiation Risk Committee (Committee) was appointed 

as a subcommittee to the main European Committee on Radiation Risk (ECRR) in 

November 2018 to assess and propose regulations on risk from non-ionizing radiation 

sources, particularly Mobile Phone exposures. Sufficient evidence has accumulated in 

the last 20 years to show unequivocally that exposures to Radiofrequency (RF) 

sources cause a wide range of serious health detriments including cancer.  

 

The call for truly protective limits for exposure to Electromagnetic Fields  

 

The Committee addresses the current call of medical doctors and scientists for 

development and consideration of safe medical guidelines [1], that are independent of 

conflict of interests in terms of direct or indirect ties to industry, that represent the 

state of medical science, and that are truly protective to all living systems. 

 

The current adviser of governments on the levels of non-ionizing radiation exposure 

the International Commission on Non-Ionizing Radiation Protection (ICNIRP), 

ICNIRP.org, has proven to have failed to act as the world’s authority on non-ionizing 

radiation risk. ICNIRP is not independent of industry ties as it claims. Its opinions are 

not objective, not representative of the body of scientific evidence, but are biased in 
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favour of the industry, due to their reluctance to consider scientific findings of serious 

harms caused by RF. 

 

The Committee is aware of a number of proposed mechanisms for objective 

measurements demonstrating effects at the cell and organism level but does not feel 

that there is a necessity at this stage to have to connect the biological links with the 

epidemiological findings. 

 

It was a source of concern to the Committee that no official organisation has properly 

addressed the epidemiological and animal study evidence nor has there been any 

attempt to quantify exposure, similar to the case with ionizing radiation and the 

International Commission on Radiological Protection (ICRP ), www.icrp.org, an 

authority that has been corrected by the ECRR ionizing radiation model [2].  

 

Current ICNIRP practice is to limit power of cell-phones on the basis of Specific 

Absorption (SAR) rate of approximately 1.6W/kg. This permits very large exposures 

since the individual behaviour is not included.  

 

Concerns exist about the failure of authorities to take action over the increasing 

exposures to RF radiation [3, 4] 

 

Non-ionising Radiation Absorbed Dose (Nrad) 

 

Accordingly, the committee has developed a tool for quantifying cumulative 

exposure. A new quantity is hereby defined, the Nrad (Non-ionising Radiation 

Absorbed Dose). One Nrad, is defined as an absorption of Radiofrequency (RF) 

energy by tissue equal to 1kJ per kg of tissue. The quantity is thus defined as energy 

per unit mass, just as the ionizing radiation units Gray and Rad are. 

 

Non Ionizing Dose (Nrad) = Energy (kJ) / Tissue mass (kg)   ….. (1) 

 

The Dose is cumulative as is the case with ionizing radiation and effects are 

considered to present stochastic (probabilistic) harm. The practical assessment of the 

Dose in Nrads is considered in terms of the tissue volume which exhibits the 

maximum dose in space and in time, that is the “hotspot” energy density. 

 

The Committee has assessed the evidence, particularly evidence from recent lifetime 

rodent irradiation experiments in the USA [5] and Italy [6] and is hereby proposing a 

provisional safe Dose limit of 150 Nrads per year for adults and 75Nrads per year for 

children under the age of 12. This value is suggested on the basis of the argument 

below, but the Committee invites inputs from interested parties and will make a firm 

recommendation in 3 months. 

 

The rodent experiments show that a 1-year exposure to 1.5W/kg with a 50% duty 

cycle causes a wide range of cancer and benign tumour development. This translates 

into 64.8 kJ/Kg cumulative annual non-ionizing dose (Nrad) per day for 1 Year; an 

annual Dose of 23,650Nrad.  By comparison, a 1-hour exposure to mobile phone 

radiation from a typical smartphone (Specific Absorption Rate SAR = 1w/kg) is 

1.8Nrad.  

 

http://www.icrp.org/


 3 

The Committee employs the approach of the early health physicists to objective tissue 

responses to internal ionizing radiation and proposes an annual limit of 1/100th the 

annual dose that causes cancer in rodents (23,650Nrad) in the NIH study [3]. The 

proposed annual limit value of 1/100th of this is rounded up to 250Nrads.  

 

Children absorb higher doses of electromagnetic radiation from RF devices than 

adults [7], which causes developmental errors. For children <12 the Committee 

proposes an annual limit of 10 - 100 Nrads depending on their age 7-12 years.  

 

Survey data suggest that the average daily adult use of a smartphone is between 2.3 

and 3.5 h. In convenience terms, these limits suggest that safe use of a smartphone 

should be restricted to 0.65 Nrad per day for adults which is an exposure of about 1h 

and for children the value depends on age 7-12 years and is 3-30 minutes. 

 

The Committee position on children under the age of 6 years is that they should not be 

permitted to use mobile phones and that their exposure to other RF devices should 

reduced as far as possible.  

 

These limits must be applied on all RF emitting devices, including Wifi masts with 

mobile data generators, mobile phones, laptops, Wifi Modems, I-pads, smart meters 

and all other devices which cause RF exposure to humans.  

 

Acknowledgement of limitations and necessary reform  

 

The ECRR Non-ionising radiation dose (Nrad) model assesses a dose limit only in 

regard to cancer studies in rodents. It presently does not assess potential effects of RF 

on other conditions [8] or effects on other living creatures.  

 

Health authorities of some governments have recently taken steps to reduce public 

exposure to radiofrequency electromagnetic radiation by regulating use of wireless 

devices by children and recommending preferential use of wired communication 

devices in general, but this shall be a coordinated international effort within a 

conceptual safety reform. Due to the most rapidly increasing anthropogenic RF 

environmental exposure effects since the mid-20th century, and the arriving 

technologies like the Internet of Things and 5G that would add millions more 

radiofrequency transmitters, a legal conceptual reform of RF safe exposure is urgently 

necessary and may imply specified areas being left free of RF exposure. 

 

For the ECRR 

 

Christopher Busby 

Scientific Secretary  

www.euradcom.eu  

 

 

For responses from interested parties pleas email: 

 

Roland von Malmborg, Stockholm, Sweden: info@ifrrr.org 
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